





Vol. 18, No. 6 
June 1993 
ISSN: 0160-3604 
CODEN: ERABDZ 


Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
progranis through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OST! publications. 








How To Read A Citation 


The principal data elements included in these citations are: 


. Abstract number within volume. 

. Report number identification for report-type literature. 

. Title and subtitle (non-English title may appear in 
parentheses, if applicable) 

. Author(s). First 10 names in the data record are printed, 
then “et al.” is listed. 

. Author affiliation. Only first one is listed, in parentheses 
after author(s) to which it applies. 

. Collaboration, if present. 

. Corporate author(s) identifying corporation responsible 
for document. 

. Date of publication. If not known, a processing date is 
in brackets. 

. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. 

. Language of document if non-English. 

Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. 

. Sponsoring organization. 

. Contract or grant number. 

. Secondary identifying number; may be a conference 
number. 

. Conference title, location, and date, if applicable. 

. Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The 
"TI" prefix is valid only at OSTI. 

Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 

. Drop note or explanatory statement. 

. Abstract. 

. Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 
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Sample Citations 
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(DOE/ER/40438-T1) [Development of a hydrogen and 


[1989]. 12p. Sponsored bye(12) 
DOE Contract FGO2 QSER40438. ¢ Order 
DE89007 246. Available from NTIS, PC AQ3/MF A01 - 
OST GPO" Dep. 

This paper briefly discusses the Wisconsin test facility for storage 
cells; results of target tests; the new UHV 
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18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


\, like ions. Correlation effects. Vainshtejn, LA. AN SSSR, Moscow 40) 
/ Fizicheskij Inst“1988. (In Rusian). In Experimental and theoretical \~/ 





physics. Collection. Order Number DE89780060. Available from NTIS 11) 
(US Sales Only), PC A03/MF A01; INIS 
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54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air 7 
pollution in house due to use of various fuels. Luo, Dayu (Chengdu 5 : 
Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
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4) ee —_- --__— —{15 
VY (Canada). ). 1990 {CONF- 900724-Vol.1: IndoorAir’ 90: 5thinternational \~ 


conference on indoor air quality and climate, Toronto (Canada), 29 Jul 

- 3 aug 1990). In Indoor air ’90: The fifth international conference on 

indoor air quality and climate. Volume 1: Final report. 786p. Order 
» 


Number DE90017786. Source: NTIS 


}-———— Air pollution in houses caused by combustion of coal is more 


serious than that by combustion of natural gas and methane (primarily 
by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m< air in the 
bedroom, kitchen and out 


The supern 


door, where coal and natural gas were used 
atant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams 








How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (See ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 


where possible 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 





Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of ligntest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 08 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 24 
(Climatology) 

Legislation and Regulations 01 

Economic, Industrial, and 02 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 


Electric 


'U UWC! 


Consumption and Utilization 


Unconv 
A 


or itional Sources 
and Power Generation 
DIRECT ENERGY 
CONVERSION 

MHD Generators 


‘tric Generators 
Converters 


Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 


03 
04 


4 
ADVANCED PROPULSION . 


SYSTEMS 

Internal Combus 
Engines 

External Combustion 
Engines 


ane 
Electric 


Flywhe 
Vehicle Design Factors 
Emission Control 


Alternative Fuels 


ARMS CONTROL 
Policy, Negotiations, and 


Legislation 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS wa 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 01 
Radiation Effects on 
instrument Components, 58 
instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 








Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 42 
PROPULSION 54 
SYSTEMS 

ARMS CONTROL 20 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 





ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


03 NATURAL GAS 
05 NUCLEAR FUELS 
21 NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 
NUCLEAR POWER 
TECHNOLOGY 
OIL SHALES AND TAR 
SANDS 
PARTICLE ACCELERATORS 
PETROLEUM 
PHYSICS 
PLASMA PHYSICS AND 
FUSION 
POWER TRANSMISSION 
AND DISTRIBUTION 
SOLAR ENERGY 
SYNTHETIC FUELS 
TIDAL AND WAVE POWER 
WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


14815 (DOE/FTR—93010158) [Survey of coal research facil- 
ities in the USA and United Kingdom]: Foreign trip report, 
November 6-22, 1992. Rothenberger, K.S. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). 1992. 21p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE93010158. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Purpose of Trip: This trip was part of an exchange of technical 
personnel between the Pittsburgh Energy Technology Center 
(PETC) of the US Department of Energy (DOE) and the British 
Coal Liquefaction Project. In it, a scientist from each organization 
was to survey coal research facilities in the other country. Mr. 
Kevin Bardsley, an analytical chemist from the British Coal Point- 
of-Ayr Liquefaction Facility, completed a 28-day survey of eight 
coal research facilities in five cities across the USA. in September 
of this year. The travel reported here represents the return half of 
this exchange. Dr. Kurt Rothenberger was the only person in- 
volved. The meetings and visits were primarily of an investigative 
nature, and it is hoped that they will foster avenues of future coop- 
eration. Particular attention was focused on coal liquefaction 
processes and research, as well as analytical techniques related to 
coal. Other issues were also discussed. The itinerary included two 
British Coal research facilities, five university laboratories, an in- 
dustrial site, and a meeting of the Coal Research Forum Group. 


14816 (DOE/PC-93007525) PETC Review: Issue 7, Winter 
1992-1993. Santore, R.R.; Blaustein, B.D.; Friedman, S.; Reiss, J.; 
Brown, J.; Price, M.M. (eds.). USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). 1993. 52p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93007525. 
Source: OSTI; NTIS; GPO Dep. 

This issue of the PETC Review is devoted to explaining how the 
private sector can do business with DOE-and with PETC in 
particular-and how DOE works with academia, industry, and state 
and local groups to accomplish objectives of mutual interest. Over 
the past several years, the notion of “cost-sharing” has been 
receiving increased attention. Indeed, cost-shared RD&D is becom- 
ing the norm, not only within DOE but also among other 
government agencies, including the Department of Defense. It may 
surprise some of our readership to learn that RD&D cost-sharing is 
not a new government policy. In fact, it has been part of the DOE 
Acquisition Regulations from their inception in 1977. In lay terms, 
cost participation, a general kind of cost-sharing, is required for 
RD&D efforts in which the non-Federal participant's goal is com- 
mercialization or in situations for which it is reasonable to expect 
that economic benefits will accrue to the participant as a result of 
the work. The policy is quite flexible and states that the degree of 
non-DOEcost participation depends on a number of factors, includ- 
ing the nature of the work performed and the extent of the project 
risk. As competition for RD&D funds increases, it is to be expected 
that cost-sharing requirements for development, and even for basic 
research, will increase. Nevertheless, we think that Federal support 
of RD&D will continue to be necessary to maintain this country’s 
leadership in science, technology, industry, and living standards. 


14817 (ETDE/JP-mf-93775927) Proceedings of Joint Meet- 
ing of The 57th Conference of The Fuel Society of Japan and 
the 89th Coke Special Symposium. Fuel Society of Japan, Tokyo 
(Japan). 4 Oct 1990. 56p. (In Japanese). Order Number 
DE93775927. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The present proceedings consist of three invited lectures of the 
57th Conference of The Fuel Society of Japan and seven presen- 
tations of the 89th Special Symposium on Coke, which were held 
at Mizushima area in October, 1990. Invited lectures include ’ Re- 
cent trend of next generation ironmaking technology. ' Overview of 
Research Institute of Innovative Technology for the Earth ’, and ’ 
Prospect of hydrogen energy’. While, presentations of the Special 


Symposium on Coke include ’ Fundamental research on coal flash 
pyrolysis’, ' Basic study on production of NaSCN from the waste 
water of Fumacks-desulfurization plant’, ‘Energy saving of crude 
light oil distillation plant’, ’ Study of gas flow pattern in coke oven 
charge. Part 2’, ’ Estimation of clearance between heating wall and 
charge in coke ovens’, ' Development of automatic self-driven 
charging-car’ and ’ Re-starting in Muroran No.5 west coke oven ’. 
These lectures and presentations are briefly described. 15 refs., 67 
figs., 28 tabs. 


14818 (, pp. 102-114, Paper 2.2.07) Structural changes in 
the Polish hard coal mining industry. Lipjo, A. (Ministry of 
Industry and Trade (Poland)); Pawelizyk, E. 1992. 191p. (CONF- 
920906-: 15. congress of the World Energy Council (WEC): 
energy and life, Madrid (Spain), 20-25 Sep 1992). In World Energy 
Council, 15th congress: Division 1. Energy and the environment. 
Technical session 1.4. Source: Organising Committee of the 15th 
Congress of the World Energy Council, Avda. de America 32-9*, 
ES-28028 Madrid, Spain. 

The introduction of a market economy in Poland in 1989 led to 
the restructuring of the hard coal mining sector to secure perma- 
nent profitability in market economy conditions. This includes the 
phasing out of state subsidies and the closure of some mines. As- 
pects covered include: hard coal reserves; hard coal mines and 
production; production potential and coal market; management 
structures transformation; problems in restructuring the hard coal 
mining sector and trends for further organizational changes in hard 
coal mining. 1 tab. 
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Refer also to citation(s) 14918, 14920, 15032, 15033, 15037, 
15064, 15101, 15185 


14819 (CONF-9011320-, pp. 218-221) Up-grading and low- 
rank coals by hydrothermal treatment. Fukuhara, Y. (Kansai 
University, Osaka (Japan). Faculty of Engineering); Oda, H.; 
Yokokawa, C. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (in Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Based on the idea that low-rank coal can be used as CWM if its 
hygroscopicity is lowered by, for example, water treatment, the ef- 
fects of hydrothermal treatment on coal whose C% is in the range 
of 68-78 were examined. Nine kinds of coal were crushed into 32- 
60mesh and each 10g sample was subjected to hydrothermal 
treatment with water of 30cm*° at 513-573K for six hours. Further- 
more, similar coal samples to which CO has been added at an 
initial pressure of 5SMPa were treated in the same manner. Con- 
stant humidity samples were prepared from the above samples to 
measure their proper moisture content in accordance with the JIS 
method. Absorption-desorption isotherms of these samples for 
water vapor were plotted and COD measurement of each waste fil- 
trate was performed. Small water content in unprocessed coal is 
required in manufacturing CWM. The experimental results showed 
that the proper moisture content is smaller as the treatment tem- 
perature is increased and the pressurization with CO produces a 
great up-grading effect. The COD value of drainage is high and the 
existence of a material common to individual coals in the drainage 
was found. 3 refs., 1 fig. 5 tabs. 


14820 (DOE/PC/88881-T11) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 11, April 1, 
1991—June 30, 1991. ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(United States); Ohio Dept. of Development, Columbus, OH (United 
States). Coal Office; Babcock and Wilcox Co., New Orleans, LA 
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(United States); Consolidation Coal Co., Pittsburgh, PA (United 
States); Center for Research on Sulfur in Coal, Carterville, IL 
(United States); EIMCO Processed Equipment Co., Salt Lake City, 
UT (United States); Illinois State Geological Survey, Champaign, IL 
(United States); Kentucky Energy Cabinet Lab., Lexington, KY 
(United States); Virgi991. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-88PC88881. Order 
Number DE93011455. Source: OSTI; NTIS; GPO Dep. 

This document a quarterly report prepared in accordance with 
the project reporting requirements covering the period from July 1, 
1992 to September 30, 1992. This report provides a summary of 
the technical work undertaken during this period, highlighting the 
major results. A brief description of the work done prior to this 
quarter is provided in this report under the task headings. The 
overall project scope of the engineering development project is to 
conceptually develop a commercial flowsheet to maximize pyritic 
sulfur reduction at practical energy recovery values. This is being 
accomplished by utilizing the basic research data on the surface 
properties of coal, mineral matter and pyrite obtained from the Coal 
Surface Control for Advanced Fine Coal Flotation Project, to de- 
velop this conceptual flowsheet. The conceptual flowsheet must be 
examined to identify critical areas that need additional design data. 
This data will then be developed using batch and semi-continuous 
bench scale testing. In addition to actual bench scale testing, other 
unit operations from other industries processing fine material will 
be reviewed for potential application and incorporated into the de- 
sign if appropriate. The conceptual flowsheet will be revised based 
on the results of the bench scale testing and areas will be identi- 
fied that need further larger scale design data verification, to prove 
out the design. 


14821 (DOE/PC/88881—-T12) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 12, July 1, 
1991-September 30, 1991. ICF Kaiser Engineers, Inc., Pittsburgh, 
PA (United States); Ohio Dept. of Development, Columbus, OH 
(United States). Coal Office; Babcock and Wilcox Co., New Or- 


leans, LA (United States); Consolidation Coal Co., Pittsburgh, PA 
(United States); Center for Research on Sulfur in Coal, Carterville, 
IL (United States); EIMCO Processed Equipment Co., Salt Lake 
City, UT (United States); Illinois State Geological Survey, Cham- 
paign, IL (United States); Kentucky Energy Cabinet Lab., Lexington, 
KY (United States); Virg1991. 96p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC22-88PC88881. 
Order Number DE93011456. Source: OSTI; NTIS; GPO Dep. 

The design criteria for each unit operation have been developed 
based upon a number of variables. These variables, at this time, 
are based upon the best engineering design information available 
to industry. A number of assumptions utilized in the design criteria 
are uncertain. The uncertainties of inert atmospheres for grinding 
and flotation as well as pyrite depressants were answered by the 
Surface Control Project. It was determined that inerting was not re- 
quired and no “new” reagents were presented that improved the 
flotation results. In addition, Tasks 5 and 6 results indicated the re- 
quired reagent dosage for conventional flotation and advanced 
flotation. Task 5 results also indicated the need for a clean 
coal,thickener, the flocculent dosages for both the clean coal and 
refuse thickeners, and final dewatering requirements. The results 
from Tasks 5 and 6 and summarized in Task 7 indicate several un- 
certainties that require continuous long duration testing. The first is 
the possibility of producing a grab product for both the Pittsburgh 
and Illinois No. 6 coals in conventional flotation. Second what does 
long-term recirculation of clarified water do to the product quality? 
The verification process and real data obtained from Tasks 5 and 6 
greatly reduced the capital and operating costs for the process. 


This was anticipated and the test work indeed provided confirming 
data. 


14822 (DOE/PC/88881—T13) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 17, August 
1, 1992-December 31, 1992. ICF Kaiser Engineers, Inc., Pitts- 
burgh, PA (United States); Ohio Dept. of Development, Columbus, 
OH (United States). Coal Office; Babcock and Wilcox Co., New Or- 
leans, LA (United States); Consolidation Coal Co., Pittsburgh, PA 
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(United States); Center for Research on Sulfur in Coal, Carterville, 
IL (United States); EIMCO Processed Equipment Co., Salt Lake 
City, UT (United States); Illinois State Geological Survey, Cham- 
paign, IL (United States); Kentucky Energy Cabinet Lab., Lexington, 
KY (United States); Virgi992. 63p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC88881. 
Order Number DE93011625. Source: OSTI; NTIS; GPO Dep. 

The construction of the DOE POC at the OCDO facility 
continued through this entire quarter. By the end of the quarter ap- 
proximately 90% of all of the construction had been completed. All 
equipment has beeninstalled, checked for mechanical and installa- 
tion and operated from a local pushbutton. During this quarter a 
review of items to be completed for start-up was compiled. This in- 
formation was then presented to the construction subcontractors 
and agreement was concluded that all items will be completed and 
operational for processing coal by February 1, 1993. There are still 
several items that were not on site for installation during this quar- 
ter. These items are the flocculant controls supplied by Westec 
Engineering, Inc., and the discharge valve for the hyperbaric filter 
supplied by KHD. Neither of these items will prevent start-up. The 
flocculants can be manually controlled and provisions are all ready 
provided to bypass the hyperbaric filter to the Sharpels high-G 
centrifuge. Both of these items are scheduled for delivery in mid- 
January. 


14823 (DOE/PC/88881-T14) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 9, October 1, 
1990—-December 31, 1990. ICF Kaiser Engineers, Inc., Pittsburgh, 
PA (United States); Ohio Dept. of Development, Columbus, OH 
(United States). Coal Office; Babcock and Wilcox Co., New Or- 
leans, LA (United States); Consolidation Coal Co., Pittsburgh, PA 
(United States); Center for Research on Sulfur in Coal, Carterville, 
IL (United States); EIMCO Processed Equipment Co., Salt Lake 
City, UT (United States); Illinois State Geological Survey, Cham- 
paign, IL (United States); Kentucky Energy Cabinet Lab., Lexington, 
KY (United States); Virgi992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC88881. 
Order Number DE93011626. Source: OSTI; NTIS; GPO Dep. 

The Task 6 effort involves three main elements including column 
cell development, flotation circuit testing and flotation cell modeling. 
The work outlined is to research column designs and operation pa- 
rameters in developing an optimized column flotation cell (OCFC) 
to meet the overall program objectives. The test results obtained 
through this effort will be evaluated against the results obtained 
from the round-robin test program in Task 5. Any design parame- 
ters or operating conditions that are unique with the round-robin 
test winner that were not evaluated as part of the optimized 
column developments work will be reviewed and tested so as to in- 
corporate all possible scenarios in presenting DOE with the best 
available flotation process for use in the 2 to 3 ton per hour POC. 
Following development of the OCFC, various flotation circuit config- 
urations will be evaluated determine the “best” circuit design for the 
2 to 3 ton per hour POC. Single and multiple stage flotation, grab 
and run,rougher/scavenger/cleaner, etc., test circuits will be tested 
as part of this effort. Upon completion of this test work, the “best” 
possible flotation cell will have been tested in a number of possible 
flotation circuit designs to possibly provide the “best” flotation ap- 
proach in meeting the design criteria. In conjunction with the 
flotation test effort, model development work will be conducted to 
provide a tool in evaluating the various flotation circuit configura- 
tions and in predicting flotation performance. The model will be 
useful in selecting operating conditions in the POC and in evaluat- 
ing the performance of the POC. 


14824 (DOE/PC/88881-T15) Engineering development of 
advanced physical fine coal cleaning technolgies: Froth flota- 
tion: Quarterly technical progress report No. 10, January 1, 
1991-—March 31, 1991. ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(United States); Ohio Dept. of Development, Columbus, OH (United 
States). Coal Office; Babcock and Wilcox Co., New Orleans, LA 
(United States); Consolidation Coal Co., Pittsburgh, PA (United 
States); Center for Research on Sulfur in Coal, Carterville, IL 
(United States); EIMCO Processed Equipment Co., Salt Lake City, 
UT (United States); Illinois State Geological Survey, Champaign, IL 





(United States); Kentucky Energy Cabinet Lab., Lexington, KY 
(United States); Virg1991. 46p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-88PC88881. Order 
Number DE93011627. Source: OSTI; NTIS; GPO Dep. 

The Task 6 effort involves three main elements including column 
cell development, flotation circuit testing and flotation cell modeling. 
The work outlined is to research column designs and operation pa- 
rameters in developing an optimized column flotation cell (OCFC) 
to meet the overall program objectives. Any design parameters that 
were not evaluated as part of the optimized column development 
work will be reviewed and tested so as to incorporate all possible 
scenarios in presenting DOE with the best available flotation pro- 
cess for use in the 2 to 3 ton per hour POC. Following development 
of the OCFC, various flotation circuit configurations will be evalu- 
ated determine the “best” circuit design for the 2 to 3 ton per hour 
POC. Single and multiple stage flotation, grab and run, rougher/ 
scavenger/cleaner, etc., test circuits will be tested as part of this ef- 
fort. Upon completion of this test work, the “best” possible flotation 
cell will have been tested in a number of possible flotation circuit 
designs to possibly provide the “best” flotation approach in meeting 
the design criteria. In conjunction with the flotation test effort, model 
development work will be conducted to provide a tool in evaluating 
the various flotation circuit configurations and in predicting flotation 
performance. The model will be useful in selecting operating condi- 
tions in the POC and in evaluating the performance of the POC. 


14825 (DOE/PC/88912-T17) [Roles of additives and sur- 
face control in slurry atomization]: Quarterly report. Tsai, S.C. 
California State Univ., Long Beach, CA (United States). Jun 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88912. Order Number DE93010961. Source: 
OSTI; NTIS; GPO Dep. 

As reported in the quarterly report of March of 1992, the relative 
viscosity of a Newtonian Coal Water Slurry (CWS) in the presence 
of an anionic polymeric dispersant is an order of magnitude higher 
than the prediction of the well established Krieger-Dougherty Equa- 
tion which describes the relative viscosity of a non-aggregated 
Newtonian suspension as a function of particle volume fraction. 
Note that the anionic dispersant is used in such a quantity that the 
resulting interparticle electrostatic repulsion counter-balances the 
interparticle van der Waals attraction. Investigation continues to de- 
termine the mechanisms of such excess energy dissipation under 
shear. New experimental results are presented in this report to ver- 
ify the role of the anionic polymeric dispersant in such excess 
energy dissipation of CWS. 


14826 (DOE/PC/88912-T18) Roles of additives and surface 
control in slurry atomization: Quarterly report, April 5, 1990. 
Tsai, S.C. California State Univ., Long Beach, CA (United States). 
Mar 1990. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-88PC88912. Order Number 
DE93010962. Source: OSTI; NTIS; GPO Dep. 

This quarterly report describes a quantitative correlation between 
the flow behavior index of a micronized coal slurry and the inter- 
particular van der Waals attraction force as measured by the 
Hamaker constant. Preliminary results on the effects of interparticu- 
lar electrostatic repulsion and the liquid viscosity on both the flow 
behavior and the relative viscosity are also presented. 


14827 (DOE/PC/89908-T28) Engineering design and analy- 
sis of advanced physical fine coal cleaning technologies: 
Quarterly technical progress report No. 13, October-December 
1992. Gallier, P.W. Aspen Technology, Inc., Cambridge, MA 
(United States). 20 Jan 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-89PC89908. 
Order Number DE93011443. Source: OSTI; NTIS; GPO Dep. 

This project is sponsored by the United States Department of 
Energy (DOE) for the “Engineering Design and Analysis of Ad- 
vanced Physical Fine Coal Cleaning Technologies: The major goal 
is to provide the simulation tools for modeling both conventional 
and advanced coal cleaning technologies. This DOE project is part 
of a major research initiative by the Pittsburgh Energy Technology 
Center (PETC) aimed at advancing three advanced coal cleaning 
technologies-heavy-liquid cycloning, selective agglomeration, and 
advanced froth flotation through the proof-of-concept (POC) level. 
The commercially available ASPEN PLUS process simulation 


01 COAL, LIGNITE, AND PEAT 
0103 Preparation 


package will be extended to handle coal cleaning applications. Al- 
gorithms for predicting the process performance, equipment size, 
and flowsheet economics of commercial coal cleaning devices and 
related ancillary equipment will be incorporated into the coal clean- 
ing simulator. This report is submitted to document the progress of 
Aspen Technology, Inc. (AspenTech), its contractor, ICF Kaiser En- 
gineers, Inc.,(ICF KE) and CQ Inc., a subcontractor to ICF KE, for 
the period of October through December 1992. ICF KE is providing 
coal preparation consulting and processing engineering services in 
this work and they are responsible for recommending the design of 
models to represent conventional coal cleaning equipment and 
costing of these models. CQ Inc. is a subcontractor to ICF KE on 
Tasks 1-5. 


14828 (DOE/PC/30287-T9) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics: 
Technical progress report, December 31, 1992. Doyle, F.M. Cali- 
fornia Univ., Berkeley, CA (United States). Dept. of Materials 
Science and Mineral Engineering. [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90287. Order Number DES3011631. Source: OSTI; NTIS; 
GPO Dep. 

During the ninth quarter, electrochemical experiments were done 
on electrodes prepared from Upper Freeport coal pyrite and Pitts- 
burgh coal pyrite samples provided by the US Bureau of Mines, 
Pittsburgh Research Center, Pennsylvania. Scanning electron mi- 
croscopy and energy dispersive X-ray analysis were done to 
characterize the morphology and composition of the surface of 
as-received coal, oxidized coal and coal pyrite. In addition, elec- 
trokinetic tests were done on Upper Freeport coal pyrite. 


14829 (DOE/PC/90295-T9) Pyrite surface characterization 
and control for advanced fine coal desulfurization technolo- 
gies: Ninth quarterly technical progress report, September 1, 
1992-— December 31, 1992. Wang, X.H.; Leonard, J.W.; Parekh, 
B.K.; Jiang, C.L. Kentucky Univ., Lexington, KY (United States). 
1992. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90295. Order Number 
DE93011633. Source: OSTI; NTIS; GPO Dep. 

This is the 9th quarterly technical progress report for the project 
entitled “Pyrite surface characterization and control for advanced 
fine coal desulfurization technologies”, DE-FG22-90PC90295. The 
work presented in this report was performed from September 1, 
1992 to November 31, 1992. The objective of the project is to con- 
duct extensive fundamental studies on the surface chemistry of 
pyrite oxidation and flotation and to understand how the alteration 
of the coal-pyrite surface affects the efficiency of pyrite rejection in 
coal flotation. During this reporting period, the surface oxidation of 
pyrite in various electrolytes was investigated. It has been demon- 
strated, for the first time, that borate, a pH buffer and electrolyte 
used by many previous investigators in studying sulfide mineral ox- 
idation, actively participates in the surface oxidation of pyrite. In 
borate solutions, the surface oxidation of pyrite is tronly enhanced. 
The anodic oxidation potential of pyrite is lowered by more than 
0.4 volts. The initial reaction of the borate enhanced pyrite oxida- 
tion can be described by:FeS2 + B(OH),4" > [S2Fe-B(OH),]eurt 
+ e. This reaction is irreversible and is controlled by the mass- 
transfer of borate species from the solution to the surface. It has 
been shown that the above reaction inhibits the adsorption of xan- 
thate on pyrite. Comparative studies have been made with other 
sulfide minerals. The solution chemistry of the iron-borate systems 
have been studied to understand the electrochemical results. 


14830 (DOE/PC/91164-T5) Development of the Selective 
Hydrophobic Coagulation process: Fifth quarterly technical 
progress report, October 1, 1992-December 30, 1992. Yoon, 
R.H.; Luttrell, G.H. Virginia Center for Coal and Minerals Process- 
ing, Blacksburg, VA (United States). 1992. 48p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91164. Order Number DE93011447. Source: OSTI; NTIS; 
GPO Dep. 

A novel technique for selectively coagulating and separating coal 
from dispersed mineral matter has been developed at Virginia Tech. 
The process, Selective Hydrophobic Coagulation (SHC), has been 
studied since 1986 under the sponsorship of the US Department of 
Energy (Contracts AC22-86PC91221 and AC22-90PC90174). The 


ERA Vol. 18, No. 6 3 





01 COAL, LIGNITE, AND PEAT 
0103 Preparation 


SHC process differs from oil agglomeration, shear or polymer floc- 
culation, and electrolytic coagulation processes in that it does not 
require reagents or additives to induce the formation of coagula. In 
most cases, simple pH control is all that is required to (1) induce 
the coagulation of coal particles and (2) effectively disperse parti- 
cles of mineral matter. If the coal is oxidized, a small dosage of 
reagents can be used to enhance the process. During the quarter, 
the Anutech Mark IV surface force apparatus was used to generate 
surface force-distance data for the mica/dodecylamine hydrochlo- 
ride system (Task 2.1.1). Work to characterize the hydrophobicity 
of this system and the mica/DDOA~ system was also initiated 
(Task 2.1.2). In Task 3, the mixing/coagulation characteristics of a 
small Kenics static mixer/agitation system have been investigated 
(Task 3.2.1), a lamella thickener for the recovery of coagula has 
been built (Task 3.3.1), and the test program for the recovery of 
coagula by column flotation has been initiated (Task 3.3.4). 


14831 (DOE/PC/92205-T1) Bench-scale testing of the 
multi-gravity separator in combination with Microcel: First 
quarterly report, September 29, 1992—December 31, 1992. Vir- 
ginia Center for Coal and Minerals Processing, Blacksburg, VA 
(United States); Carpco, Inc. (United States); Roberts and Schae- 
fer Co., Salt Lake City, UT (United States); Consolidation Coal Co., 
Pittsburgh, PA (United States); Kerr-McGee Coal Corp., Oklahoma 
City, OK (United States). 29 Jan 1993. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC92205. 
Order Number DE93009703. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the proposed work is to design, install 
and operate an advanced fine coal processing circuit combining 
Microcel and MGS technologies. Both of these processes have 
specific advantages as stand-alone units. For example, the Micro- 
cel column is effective in removing ash-bearing mineral matter, 
while the MGS is capable of efficiently removing coal-pyrite com- 
posites. Therefore, by combining both of these unit operations into 
a single processing circuit, synergistic advantages can be gained. 
As a result, this circuit arrangement has the potential of improving 
coal quality beyond that which could be achieved using either one 
of the technologies individually. In addition to the primary objective, 
secondary objectives of the proposed test program will include: (1) 
Circuit Optimization: The performance of each unit operation, indi- 
vidually and combined, will be optimized by conducting parametric 
studies as a function of key operating variables. The goal of this 
work will be to maximize the rejections of pyritic sulfur and ash 
while maintaining a high energy recovery; and (2) Process Variabil- 
ity: The steady-state performance of the optimized processing 
circuit will be studied (i) by conducting several long-duration test 
runs over a period of several days and (ii) by testing coal samples 
from other sources specified by the participating coal companies. 


14832 (DOE/PC/92246-T1) Development of enhanced sul- 
fur rejection processes: First Quarterly technical progress 
report, October 1, 1992—December 31, 1992. Yoon, R.H.; Luttrell, 
G.; Adel, G.; Richardson, P.E. Virginia Center for Coal and Miner- 
als Processing, Blacksburg, VA (United States). 23 Mar 1993. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92246. Order Number DE93011460. Source: 
OSTI; NTIS; GPO Dep. 

Research at Virginia Tech led to two complementary concepts for 
improving the removal of inorganic sulfur from much of the Eastern 
US coals. One controls the surface properties of coal pyrite (FeS.) 
by electrochemical-.potential control, referred to as the Electro- 
chemically Enhanced Sulfur Rejection (EESR) Process: The 
second controls the flotation of middlings, i.e., particles composed 
of pyrite with coal inclusions by using polymeric reagents to react 
with pyrite and convert the middlings to hydrophilic particles, and is 
termed the Polymer Enhanced Sulfur Rejection (PESR) Process. 
These new concepts are based on recent research establishing the 
two main reasons why flotation fails to remove more than about 
50% of the pyritic sulfur from coal: superficial oxidization of liber- 
ated pyrite to form polysulfide oxidation products so that a part of 
the liberated pyrite floats with the coal; and hydrophobic coal inclu- 
sions in the middlings dominating their flotation so that the 
middlings also float with the coal. These new pyritic-sulfur rejection 
processes do not require significant modifications of existing coal 


4 ERA Vol. 18, No. 6 


preparation facilities, enhancing their adoptability by the coal indus- 
try. It is believed that they can be used simultaneously to achieve 
both free pyrite and locked pyrite rejection. 
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Refer also to citation(s) 14815, 14820, 14821, 14824, 14829, 
15095, 15096, 15103, 15108, 15115, 15132, 15164, 15176, 15178, 
15252, 15747, 15753, 15756, 15765, 16458, 16516, 16644, 16695, 
16703, 16704, 16736 


14833 (ANL/CHM/CP-—78107) Dissolution of the Argonne 
Premium Coal Samples in strong base. Winans, R.E.; McBeth, 
R.L.; Hunt, J.E. Argonne National Lab., IL (United States). [1993]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930304—7: 205. American 
Chemical Society national meeting, Denver, CO (United States), 28 
Mar - 2 apr 1993). Order Number DE93008661. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this study is to solubilize the Argoruie Premium 
Coal Samples in order to facilitate analysis by mass spectrometry, 
FTIR and NMR. Earlier, in a search for relatively mild methods for 
solubilizing coal, we discovered that treating coals with potassium 
hydroxide in ethylene glycol at 250°C to be quite an effective ap- 
proach. Under these conditions, secondary reactions which may 
obscure the distribution of the basic building blocks of the coal 
structure are not expected to occur. At higher temperatures, such 
as those used in more traditional liquefaction processes (> 400°C), 
secondary reactions such as the formation of polycyclic aromatic 
and heteroaromatic compounds dominate. A focus of our approach 
to characterization of coals is desorption-pyrolysis high resolution 
Cl and El mass spectrometry and laser desorption mass spectrp- 
metry (LDMS). It has been shown by PyMS that the yields and the 
distribution of products is superior for coal extracts compared to the 
original whole coals. There appears tobe few secondary reactions 
occurring and many molecules, which are released in analysis of 
the extract, are trapped in the solid matrix of the coal and never 
observed. In addition, soluble materials are more amenable to 
LDMS. The glyco/KOH system was chosen since in early work up 
to 93% of the product was soluble for lower-rank bituminous coals. 
Others have solubilized coals under basic conditions. Ouchi and 
co-workers used ethanolic - NaOH at temperatures ranging from 
260°C to 450°C. More recently, Stock and coworkers have 
discussed the use of Lochmann’s base (potassium tert-butoxide, n- 
butyl lithium in heptane at reflux) which is especially effective for 
the higher rank coals. Also, a base hydrolysis is included in a low 
severity liquefaction scheme devised by Shabtai and coworkers. 


14834 (CONF-9011320—) Proceedings of the 27th Coal Sci- 
ence Conference (1990). Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

As for brown coal liquefaction, reports are made on data on two- 
stage liquefaction BCL method PDU solvent deashing of CLB (coal 
liquid bottom), effects of liquefaction catalyst, and hydrocracking 
behavior of second stage hydrogenation raw material, DAO 
(deashed oil). Concerning bituminous coal liquefaction, as NEDOL 
process BSU and PSU data, described are catalyst, high concen- 
tration coal slurry, experiment on Wandoan coal liquefaction, and 
formation of solids in the reaction tower. As to liquefaction charac- 
teristics and reaction mechanism, reported are extensive studies 
on coal structures, experiments by use of model materials, func- 
tions of catalyst and solvent, and reaction condition. Decomposition 
of coal, liquefaction residue and char, characteristic of gasification, 
and characteristics of catalyst and desulfurization are studied. Pre- 
treatment such as solvent swelling and decomposition extraction, 
and their effects on liquefaction are also studied. Coprocessing is 
reported as an engineering problem. In addition, upgrading of coal- 
derived liquid is studied. 


14835 (CONF-9011320-, pp. 8-11) Novel method to 
estimated coal liquefaction reactivity using reflectance distri- 
bution. Fujimoto, T. (idemitsu Kosan Co. Ltd., Tokyo (Japan)); 





Ono, S. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. 
(In Japanese). From The 27th coal science conference (1990); 
Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal 
Science Conference (1990). Order Number DES3775950. Source: 
OSTI; NTIS; Available from the Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A method using the reflectance distribution of mecerals was stud- 
ied to esatablish a reliable method of estimating the magnitude of 
oil yield in coal liquefaction from the characteristics of unprocessed 
coal. Based on the idea that the overall liquefaction reactivity of 
coal as an inhomogeneous mixture can be represented in the form 
of a total of the liquefaction reactivities of individual microstructural 
components, both quantity and quality of each microstructural com- 
ponent were quantitized by using the reflectance distribution of 
each kind of coal. The yield of the oil content etc. was measured 
after tubing bombe liquefaction experiment for 28 kinds of domestic 
and foreign coal so as to investigate the relation between the yield 
and reflectance. The coefficient of liquefaction reaction was deter- 
mined for each grade of reflectance on the assumption that the 
component having the same reflectance has the same liquefaction 
reactivity regardless of the kind of coal and this coefficient was 
used for giving a formula which allows the estimation of the con- 
version ratio of coal. It was shown that conversion of coal can be 
predicted with the precision of a correlation coefficient of 0.98 or 
more after applying the corrections for the C-O bond using FT-IR 
and the amount of organic sulfur compound. 5 refs., 5 figs. 


14836 (CONF-9011320-, pp. 12-15) Estimation of physical 
properties of hydrocarbons in a coal derived liquid.: Chemical 
structures and refractive indices. Yamaguchi, H. (Hokkaido Uni- 
versity, Sapporo (Japan). Faculty of Engineering); Sato, M.; 
Yokoyama, S.; Sanada, Y. Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceed- 
ings of the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda, Tokyo, Japan. 

A formula was derived which allows the estimation of the refrac- 
tive index of coal liquefaction oil from the parameters related to the 
chemical structure of the oil. Since coal liquefaction oil is a compli- 
cated mixture and thereby identification over all components is 
impossible, the study having been carried out till the previous re- 
port characterized coal-derived liquid as a distribution of similar 
type from the analytical results obtained from HPLC and GC/MS. 
This time, the structural factors(total carbon number:Cn, aromatic 
ring number:Ra, naphthene ring number:Rn) and the refractive in- 
dices n of saturated hydrocarbon fraction(Fr-P), one-ring aromatic 
group fraction(M) and naphthalene type two-ring aromatic group 
fraction(Dl) from the liquefaction oil of Wandoan- and Akahira coal 
were measured and examined. As a result, a regression formula 
as expressed by Mw/n=5.2784+9.5264Cn-11.041Ra-3.4942Rn was 
obtained as a formula for estimating refractive indexn. Application 
of this formula to liquefaction oil gives a good agreement between 
the estimated value and the measured one with about 1.1% of av- 
eraged absolute error. 5 refs., 3 figs. 


14837 (CONF-9011320—-, pp. 16-19) Coal liquefaction by 
mechano-chemical method.: Reaction of spherical metal in 
vibration reactor. Kuriki, Y. (National Chemical Laboratory for In- 
dustry, Tsukuba (Japan)); Kawamura, M.; Yumura, M.; Oshima, S.; 
Ikazaki, F. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4 Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Coal liquefaction is commonly practiced by introducing coal paste 
into a reactor together with fine powder of iron-based catalyst. Ap- 
plicability of mechano-chemical effect of metallic sphere filled in the 
reactor to coal liquefaction was investigated in this study. Actually 
the left and right sides of a vibrating ball mill are mounted with two 
14¢x 180L micro autoclaves one of which is filled with 3mm¢ iron 
spheres and the other with iron oxide catalyst(3.m) to compare the 
activities in hydrogenation reaction at high pressure and tempera- 
ture (400°C, initial pressure of hydrogen: 9.8Pa). A model reaction 
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by phenanthrene and coal liquefaction reaction by Taiheiyo coal 
were examined at a vibrational speed of 1600rpm of the autoclave. 
As a result, it was found out that development of catalytic effect of 
iron ball alone was faint, but it was recognized in any sample that 
the addition of sulfur as co-catalyst exhibits the development of 
mechano-chemical catalytic function. 2 refs., 7 figs, 1 tab. 


14838 (CONF-9011320—, pp. 20-23) Solvent effect on hy- 
drocracking and pyrolysis of dinaphthylalkanes. Wei, X. (The 
University of Tokyo, Tokyo (Japan). Faculty of Engineering); Ogata, 
E.; Niki, E. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Hydrogenation decomposition and pyrolytic decomposition reac- 
tions of coal related model compounds are being studied as basic 
study for coal liquefaction. This report describes the effects of vari- 
ous solvents on these reactions of di(1-naphthyl)methane(DNM) 
and 1,2-dinaphthylethane(DNE). For instance, after hydrogen of 
10MPa is introduced into a mixture of 2g base material, FeS2 , 
sulfur and 30mi solvent at room temperature, hydrogenation de- 
composition was carried out at 300°C. Seven Solvents were used 
such as_ naphthalene(Np), 1-methyinaphtalene(1MN), 9,10- 
dehydroanthracene(DHA), etc. It is conciuded that hydrogenation 
decomposition is largely affected by the solvents used; polycyclic 
aromatic solvents such as Np and 1-MN restrict its reaction rate 
significantly; the pyrolytic decomposition of DNE is promoted by 
gaseous hydrogen and suppressed by H-donating DHA. 5 refs., 2 
figs., 3 tabs. 


14839 (CONF-9011320—, pp. 24-27) Products distribution in 
coal liquefaction reaction of model compounds and kinetic 
study. Nakagawa, T. (Nippon Steel Corp., Tokyo (Japan)); 
Sakawa, M. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4 Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Coal model materials such as dibenzyl, anthracene, dihydroan- 
thracene, 1-methyinaphthalene were reacted in tetralin to carry out 
a basic study on the process of coal liquefaction based on the dis- 
tribution of products obtained. The experiment was conducted by 
the use of ca. 270g of tetralin and ca. 12g of model compounds in 
the conditions of 430°C, 160-190kg/em? with FeS2 employed as 
catalyst. As a result, reactions hardly occur in the presence of 
tetralin alone, but isomeric reactions and ring-opening reactions 
proceed slightly when the vapor phase is occupied by hydrogen or 
FeS2 is added. The features of reaction mechanism could be con- 
sidered from the product distribution for each basic material 
above-mentioned. Furthermore, assuming primary reactions, the 
reaction rate constant of hydrogenation for each model compound 
was determined and, as a result, the hydrogenation and liquefac- 
tion mechanism was considered from the standpoint of kinetics 
based on the results that the hydrogenation of anthracene is 
fastest and the next is that of dibenzyl. 2 tabs. 


14840 (CONF-9011320—, pp. 28-31) Dealkylation of coal liq- 
uid. Sato, T. (Hokkaido University, Sapporo (Japan). Faculty of 
Engineering); Makabe, M.; Ito, H.; Ouchi, K. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The purpose of the present study is to facilitate separation and 
purification of coal liquid or enhance its utilizability as raw chemical 
material by simplifying the composition of coal liquid through 
dealkylation. This report describes the results of investigation on 
the dealkylation of ethyl benzene and a distillate fraction of coal liq- 
uid by means of methanol addition in a hydrogen stream at normal 
pressure. In this experiment, the sample was fed at 0.7-0.9g/h into 
a quartz tube set at a specified temperature of 700-950°C to 
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cause the reaction in an electric furnace while nitrogen or hydro- 
gen is being flowed. A high benzene yield was obtained in the 
dealkylation of ethylbenzene in the case where methanol is added 
to ethylbenzene in a hydrogen flow, allowing the effectiveness of 
circulative utilization of side-product hydrogen. Coal-derived liq- 
uid(Naphtha distillate of Wandoan coal liquid) was dealkylated in a 
hydrogen flow containing 13wt.% methanol to completely remove 
alkyl side-chains. 2 refs. 4 figs. 


14841 (CONF-9011320-, pp. 32-35) Thermal extraction- 
liquefaction of coal by several hydrogen nondonating 
solvents. Ogo, Y. (Osaka City University, Osaka (Japan)); 
Yoshino, T. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (in Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Two basic studies are being advanced in parallel on the solvent 
hydrogenation liquefaction process which uses a hydrogen donat- 
ing solvent and the solvent extraction liquefaction process which 
uses a hydrogen nondonating solvent. The present report de- 
scribes the liquefaction behaviour of Yallourn coal and Wandoan 
coal, along the above course of study, in the cases where tetralin, 
tetrahydroquinone(THQ) are used as hydrogen donating solvent, 
and methanol, benzene and water are used as hydrogen nondo- 
nating solvent. Each coal sample and solvent were reacted at 
400°C and the weight ratio of 1:19 at the pressure of 20-60MPa in 
the experiment. The conclusion is summarized as follows: The 
coal lower in the degree of carbonization shows a higher liquefac- 
tion rate in the hydrogenation liquefaction process and, THQ 
exhibits a yield approximately equal to 100% for tetrahydrofuran- 
soluble portion. On the other hand, it was recognized that the 
hydrogen nondonating solvent allows extraction to some degree 
depending on the kinds of coal and solvent. 7 figs. 


14842 (CONF-9011320-, pp. 36-39) Liquefaction behavior 
of Illinois No.6 coal in UCT solvent. Ogo, Y. (Osaka City Univer- 
sity, Osaka (Japan). Faculty of Engineering); Hayashi, S. Fuel 
Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Illinois No.6 coal was pretreated so as to examine its liquefaction 
behaviour by using UCT solvent which shows an Upper Critical So- 
lution Temperature in a binary solution as one stage of the study 
for developing a multistage liquefaction process of coal. Water- 
cyclohexanol system was used as UCT solvent and further an 
extraction-liquefaction experiment was carried out using a single 
solvent(water and cyclohexanol). Coal of 5g and solvent of 95g 
were mixed and brought into a reaction under the conditions of 
280-440°C and 10-250atm. The reaction product was divided into 
three solvent-soluble fractions. Both UCT solvent and cyclohexanol 
give the increase of solvent soluble fraction in the temperature 
range of more than 320°C while the latter gives a larger yield over 
the whole temperature region. This increase of yield in the temper- 
atures above 328 C is caused by the destruction of hydrogen bond 
in the interior of coal and the high extraction power of the latter 
can be understood based on the affinity to coal which is a hydro- 
carbon. 1 ref., 5 figs. 


14843 (CONF-9011320-, pp. 40-43) Roles of non-donor sol- 
vent in the hydrogen transferring liquefaction of Australian 
brown coal. Mochida, |. (Kyushu Univ., Fukuoka (Japan). Institute 
of Advanced Material Study); Sakata, R.; Sakanishi, K. Fuel Soci- 
ety of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). 
From The 27th coal science conference (1990); Tokyo (Japan); 29- 
30 Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

While hydrogen transfer from hydrogen donating solvent(donor) 
to coal is an indispensable process in coal liquefaction, it is also 
considered that non-donating solvent(N-donor) plays an important 
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role in the swelling of coal, dispersion of donor, etc. This report de- 
scribes the results of liquefaction of brown coal using a mixed 
solvent which includes tetrahydrofluoranthene(4HFL) as donor and 
various aromatic compounds as N-donor and of the investigation of 
the role of N-donor and its reaction mechanism. A reaction 
experiment by means of tubing bombe was performed using fluo- 
ranthene(FL), pyrene(Py), and anthracene (An). As a result, the 
use of a mixed solvent of 4HFL/Py is the most effective and can 
give a high oil yield and a high hydrogen consumption efficiency. 
Based on this result, the importance of non-donor solvent was rec- 
ognized from a wide viewpoint including dissolution capability, 
impregnation and hydrogen shuttling power. 5 refs., 4 figs., 3 tabs. 


14844 (CONF-9011320-, pp. 44-47) Optimization of coal de- 
polymerization extent and utilization of solvent and catalyst in 
the two-stage liquefaction. Mochida, |. (Kyushu Univ., Fukuoka 
(Japan). Institute of Advanced Material Study); Sakata, R.; Sakan- 
ishi, K. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. 
(In Japanese). From The 27th coal science conference (1990); 
Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal 
Science Conference (1990). Order Number DE93775950. Source: 
OSTI; NTIS (US Sales Only); Available from The Fuel Society of 
Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The study upto the previous report accomplished a high liquefac- 
tion yield for Morwell coal by using a mixed solvent composed of 
high hydrogen donating solvent(4HFL) and non-hydrogen donating 
solvent(particularly pyrene), but its limit was suggested in reducing 
heavy products for a non-catalytic system. Then, this report de- 
scribes an investigation about two-stage liquefaction consisting of 
the ist stage of solvent hydrogen transferring liquefaction and the 
succeeding 2nd stage of catalytic hydrogenation reaction, and 
showed an apparent improvement in liquefaction efficiency due to 
the synergic action of iron catalyst and hydrogen donating solvent. 
On the other hand, in the slow temperature ascent using an 
autoclave, hydrogen donating property is lost in the course of tem- 
perature ascent and heavy products having low reactivity is 
generated. Since the conversion of these components does not pro- 
ceed smoothly in the 2nd stage of catalytic reaction, the two-stage 
liquefaction is inferior to the single-stage liquefaction in which cata- 
lyst and solvent are used simultaneously. When a tubing bombe 
having a high rate of temperature ascent is used in the 1st stage, 
a liquefaction yield of 66% was obtained. 6 refs., 4 figs., 1 tab. 


14845 (CONF-9011320—, pp. 48-50) Iron sulfide catalyst de- 
posited on Wandoan coal. 3.: Conversions with reaction 
temperature and time. Nakada, M. (Government Industrial Re- 
search Institute, Kyushu, Saga (Japan)). Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The previous report showed that conditioning of coal obtained by 
synthetically depositing iron sulfide on the surface of coal in an 
aqueous ferrous ion solution and the succeeding hydrogenation in 
a non-solvent condition exhibit a high liquefaction efficiency almost 
equal to Ni-Mo catalyst or zine chloride catalyst. This time, hydro- 
genation was caused under the conditions of non-solvent, reaction 
period of 1-96hrs, temperature range of 300-430°C, and an initial 
hydrogen pressure of 10.2MPa using a deposited iron sulfide cata- 
lyst of 3% FeS%/coal in the almost same manner as before and 
the change of liquefaction efficiency was examined. It was resul- 
tantly found that liquefaction including oil generation occurs even at 
350° if sufficient time is given. PS(pyridine soluble) is the greatest 
in 350C-66hrs, giving 1.1%; TS(toluene soluble) is the greatest in 
370°C-72hrs and 400°C-36hrs, giving 3.9% and HS(heptane solu- 
ble) is the greatest in 370°C-72hrs, giving 6.7%. 3 refs., 1 fig., 2 
tabs.., 


14846 (CONF-9011320-, pp. 51-54) Study on coal liquefac- 
tion by 0.1t/d bench scale unit of NEDOL process.: Effect of 
catalyst concentration and gas/slurry ratio. Hashimoto, T. (Mit- 
sui Engineering and Shipbuilding Co. Ltd., Tokyo (Japan)); Tsukui, 
Y.; Matsuo, K.; Kanda, N.; Yamaki, T.; Kato, Y.; lwasaki, T. Fuel 





Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The effects of the added amount(1,2 and 3wt.%) of synthesized 
iron sulfide catalyst and the gas/slurry ratio (G/L:700,900,1300NI/ 
kg) on the product distribution were investigated using a 0.1U/d 
Bench Scale Unit of coal processing as one structural element of 
the supporting study of 150t/d plant of NEDOL process. Wandoan 
coal is used as raw coal; 450°C,170kg/em* and 350°C, 100kg/cm? 
were used as standard temperature and pressure in the liquefaction 
reaction and the solvent hydrogenation process respectively; and a 
Ni-Mo/AL20303 fixed bed catalyst was used in the hydrogenation 
process. From the results of operation in the above-mentioned con- 
ditions in which iron sulfide catalyst and G/L ratio are varied, it was 
recognized that even 2wt.% catalyst has a small effect on the oil 
yield etc. compared with the case of 3wt.%, giving a prospect of 
lowering the amount of catalyst and further a tendency that oil yield 
increases as G/L ratio increases. 2 refs., 5 figs., 2 tabs. 


14847 (CONF-9011320—, pp. 55-58) Study on coal liquefac- 
tion by 0.1t/d bench scale unit of NEDOL process.: Effect of 
coal concentration on product yield. Tsukui, Y. (Mitsui Engineer- 
ing and Shipbuilding Co. Ltd., Tokyo (Japan)); Hashimoto, T.; 
Matsuo, K.; Kanda, N.; Yamaki, T.; Kato, Y.; Iwasaki, T. Fuel Soci- 
ety of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). 
From The 27th coal science conference (1990); Tokyo (Japan); 29- 
30 Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Using a 0.1vd Bench Scale Unit of coal processing as one struc- 
tural element of 150t/d plant of NEDOL process, a liquefaction test 
of high concentration slurry was performed for the purpose of in- 
creasing the throughput to examine the relation between the slurry 
concentration and the product distribution. The conditions of the 
liquefaction test was that hydrogenated creosote oil was used as 
starting solvent at the reaction temperature of 460°C in the lique- 
faction process. As a result, the viscosity of high concentration 
slurry due to the equilibrium solvent increases with the increase of 
coal concentraction, but tends to decrease with the increase in 
concentration, temperature. There characteristics thought to be 
favorable for liquefaction operation. The increases of slurry concen- 
tration up to 40,45 and even 50 wt.% allowed a smooth operation. 
In liquefaction, all of hydrogen consumption, the rate of gas pro- 
duction, oil yield tend to decrease with the increase of slurry 
concentration. Even then, it was possible to accomplish more than 
50% of targeted oil yield. 3 refs., 3 figs., 2 tabs. 


14848 (CONF-9011320-, pp. 59-62) Study on coal liquefac- 
tion operation by 1t/d PSU. Kumagai, J. (Nippon Steel Com.., 
Tokyo (Japan)); Mochizuki, M.; Tabuchi, S.; Kobayashi, M.; Ya- 
maura, J.; Inokuchi, K.; Yamamoto, H. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

NEDOL process 1t/d PSU(Process Supporting Unit) was 
designed and finished its construction in May 1988. This report de- 
scribes the outline of facilities and the results of the succeeding 
several test runs. The processing of coal is performed through four 
main facilities of coal storage, pretreatment, liquefaction and coal 
liquid distillation at the throughput of 1t/d. Two times (October of 
1988 and Feburary of 1989) comprehensive test runs were con- 
ducted using Taiheiyo coal and some problems related to transfer 
such as feed failure in the high-pressure slurry feed pump arouse. 
The operations which use Wandoan coal over 4 times since June 
of 1989 after a series of measures were taken accomplished a 
long-term stable operation of 50dx4RUN(200d) and allowed the 
acqusition of various engineering data. The task for the time being 
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is to stabilize the continuous extraction of residue over a long pe- 
riod and now the effect of the measure is being confirmed. 1 fig., 5 
tabs. 


14849 (CONF-9011320-, pp. 63-66) Wondoan coal liquefac- 
tion test at 1t/d PSU. Yamaura, J. (Mitsui SRC Development Co. 
Ltd., Tokyo (Japan)); Inokuchi, K.; Yamamoto, H.; Murakami, H.; 
Sato, T.; Mochizuki, M.; Kobayashi, M. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Design base coal, Wandoan coal, was used in 1t/d process sup- 
port unit(PSU) of NEDOL process so as to investigate the effects 
of reaction temperature, pressure, the amount of added catalyst, 
G/L(gas/slurry ratio) and fa(aromatic) of circulating solvent on the 
yield of product. The unit was operated using synthesized iron sul- 
fide as catalyst and a 1:1 mixture of creosote oil and anthracene 
oil as initial solvent while changing the operating condition one by 
one. As a result, a liquefaction efficiency exceeding 50wt%, an ini- 
tial target value was obtained in the reference conditions (450°C, 
170kg/em?G, 3wt% of catalyst, G/L: 700NV/kg, fa:0.5). From experi- 
mental results, an experimental formula which determines the 
reaction rate constant was inferred to obtain an optimum liquefac- 
tion condition. According to the optimum liquefaction condition 
estimated from this experimental formula, a high yield of coal lique- 
faction oil as high as about 62% can be expected. 2 figs., 4 tabs. 


14850 (CONF-9011320—, pp. 67-70) Deposit formation in re- 
actor at 1 td PSU. Yamagiwa, H. (Mitsui SRC Development Co. 
Ltd., Tokyo (Japan)); Inokuchi, K.; Yamamoto, H.; Mochizuki, M.; 
Kobayashi, M. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Solids produced in a liquefaction column in a coal liquefaction 
plant cause large impediment such as blocking. Accordingly, a 1-t/ 
d process supporting unit was used to extract solids using a batch- 
type extraction device to discuss effects of reaction conditions on 
solid production, and properties of the solids. Wandoan coal was 
used for the experiment. Solids were extracted for a predetermined 
time and at predetermined frequency by providing differential pres- 
sure between the liquefaction column and the column bottom 
extraction tank. Solid concentration measurement, chemical analy- 
sis, and analysis and observation using a polarization microscope 
were performed. The result may be summarized as follows: The 
solids produced in the liquefaction column are particles having a 
dual structure comprising nuclei and shells; the shells consist of 
calcium components, production of which is attributable to calcium 
contained in the material coal; the solid production is affected 
largely by reaction temperatures; and the gas to liquid ratio acts to 
vary amount of the solids in the column because it affects fluid 
conditions in the liquefaction column. 1 ref., 7 figs., 2 tabs. 


14851 (CONF-9011320-, pp. 71-74) Preliminary study on 
slurry preparation conditions in the NEDOL process direct 
coal liquefaction. Hayakawa, K. (Sumitomo Metal Industries, Ltd., 
Osaka (Japan)); Chikata, T.; Ikari, H.; Hirano, K. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. in Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

With an objective of improving economic effect of the NEDOL 
process, basic discussions were given on effects on coal liquid 
yield of coarsening of coal grain size, reduction in solvent ratio, 
and higher severity in solvent hydrogenation depth. Wandoan coal 
and Battle River de-ashed coal were used for test samples. A five- 
liter autoclave was charged with solvent, CGS catalyst or synthetic 
iron sulfide catalyst, and hydrogen, and then the coals were lique- 
fied at 450°C for one hour. The solvent is a pseudo-solvent of a 
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mixture of absorptive oil and anthracene oil which was hydro- 
genated to a predetermined depth. The following findings were 
obtained as a result: Wandoan coal can be coarsened to an aver- 
age r: grain size of about 0.1 mm, Battle River coal to about .5 the 
fact that approximately the constant liquid yield is obtained even 
when the solvent ratio is reduced down to 1.0 leads to an expecta- 
tion of reducing capital expense and operating cost; and higher 
hydrogenation depth severity of solvent allows the liquid yield to be 
increased and the product oil to be made lighter in gravity. 9 figs. 


14852 (CONF-9011320—, pp. 75-78) Liquefaction of victo- 
rian brown coal. 9.: Effect of bottom recycle on liquefaction 
reaction. Yasumuro, M. (Kobe Steel, Ltd., Kobe (Japan)); Yanai, 
S.; Ida, T.; Hirano, T.; Okuma, O.; Matsumura, T. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

In the Victorian brown coal liquefaction process developed by 
Japan Brown Coal Liquefaction Company, coal liquid bottom (CLB) 
which is formed by primarily hydrogenated heavier fractions is re- 
cycled as part of the solvent to improve oil yield in the primary 
hydrogenation process. This paper describes comparison of the 
case of adding CLB to the solvent using a continuous liquefaction 
equipment and the case of no addition, and discussion on effect of 
the recycle. A 0.1-t/d process development unit with a three-tank 
series reactor was used. The material slurries were prepared by 
mixing a predetermined amount of CLB dissolved into the primarily 
hydrogenated fractions with brown coal at a weight ratio of 2.5. 
The result of the experiment showed oil yield increased with 
increasing CLB/R factor (a weight percent of the added CLB to an- 
hydrous de-ashed coal). Although this increase is contributed 
largely by addition of the CLB itself into the oil fraction, an effect of 
promoting the liquefaction was also discerned. Other effects were 
also recognized that the CLB recycling raises hydrogen utilization 


efficiency, and the CLB in the products is made lighter in gravity. 4 
refs., 1 fig., 6 tabs. 


14853 (CONF-9011320—-, pp. 79-82) Liquefaction of Victo- 
rian brown coal. 10.: Activity of Fe-S catalyst system. ida, T. 
(Kobe Steel, Ltd., Kobe (Japan)); Masuda, K.; Yasumuro, M.; 
Okuma, O.; Matsumura, T. Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceed- 
ings of the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4 Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Iron oxide-sulfur system is used as disposal catalyst in the 
primary process of the brown coal liquefaction (BCL) process de- 
veloped by Nippon Brown Coal Liquefaction. Investigations are 
made on an optimal amount of the catalyst for this BCL reaction, 
an S/Fe ratio of the catalyst, and activity of the used catalyst which 
is included in the distillation residue and is recycled to the primary 
hydrogenation process, using 0.1ton/day PDU and autoclave. The 
following information is obtained: The spent catalyst included in 
CLB (Coal Liquid Bottom: bp > 420°C) which is a product ob- 
tained from the primary hydrogenation also has the same level of 
activity as new pyrrhotite catalyst. Under the condition of no recy- 
cling of CLB, the effect of the catalyst tends to saturate when the 
S/Fe ratio is 1.2 or more and the catalyst amount is 3wt% or more. 
The effect of the catalyst tends to saturate also under the condition 
of recycling of CLB, but it lasts longer when the gas flow rate is in- 
creased. 2 refs., 5 figs., 3 tabs. 


14854 (CONF-9011320-, pp. 83-86) Solvent de-ashing of 
CLB. 4.: Effect of CLB concentration in feed slurry on pertor- 
mance of solvent de-ashing using a continuous system. 
Okuyama, N. (Kobe Steel, Ltd., Kobe (Japan)); Suda, S.; Masuda, 
K.; Hirano, T.; Okuma, O.; Matsumura, T. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
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Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

To the brown coal two-stage liquefaction process developed by 
Nippon Brown Coal Liquefaction, the solvent deashing method is 
adopted in which heavy product obtained from the primary hydro- 
genation process (CLB) is dissolved in the solvent, and insoluble 
matters such as ash are gravity-settled, for the purpose of remov- 
ing catalyst poison in the secondary hydrogenation. Therefore, the 
relationship is studied between the CLB concentration in the con- 
tinuous deashing process and the deashing behavior. The mixture 
of raw material CLB and toluene is kept at the fixed temperature to 
be sent to the sedimentation tank, and the experiment is conducted 
with conditions that a draw weight ratio of overflow (OF) and un- 
derflow (UF) is 4 and the average liquid rising rate of OF is 13cnV/ 
min. As a result, CLB concentration (vs. raw material liquid) which 
becomes the limit for favorable continuous deashing is confirmed. 
It is also confirmed that the concentration is influenced by the limit 
of consolidation of insoluble solids in UF, and favorable results can 
be obtained by increasing the draw amount. 5 figs., 1 tab. 


14855 (CONF-9011320-, pp. 87-90) Coprocessing of several 
coals with athabasca oil sand bitumen. Takahashi, K. (Osaka 
University, Osaka (Japan). Faculty of Engineering); Higashine, J.; 
Miyake, M.; Nomura, M. Fuel Society of Japan, Tokyo (Japan). 29 
Nov 1990. 347p. (in Japanese). From The 27th coal science con- 
ference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A coprocessing reaction was performed in which fuel oil is pro- 
duced by hydrocracking a mixture of several coals and athabasca 
oil sand bitumen (AOB) to investigate effects of kinds of coal on 
manifestation of synergistic effect. Coals used for the experiment 
were Yallourn coal, Taiheiyo coal, Wandoan coal, and Kairan coal. 
One gram of one of the coals and three grams of AOB were 
placed in an autoclave together with 0.5 g of Ni-Mo/Al203 catalyst 
and reacted at 420°C under an initial hydrogen pressure of 50 kg/ 
cm? for one hour. Analyses and comparisons of the products re- 
sulted in the following findings: The synergistic manifestation of 
liquefaction activity differed (thermal gravimetric analysis) from the 
reactivity sequence of coal alone; it was suggested from TGA that 
coals with too high or too low pyrolytic reactivity are more difficult 
to manifest synergistic activities and the ratio of ethane to ethylene 
produced at 420°C can be a parameter for activity manifestation. 4 
figs., 2 tabs. 


14856 (CONF-9011320-, pp. 91-94) Liquefaction and copro- 
cessing of Battle River coal. Yoshida, T. (Government Industrial 
Development Laboratory, Hokkaido, Sapporo (Japan)); Nagaishi, 
H.; Yamamoto, M.; Yokoyama, S.; Kotanigawa, T.; Idogawa, K.; 
fukuda, T.; Hirama, T.; Yoshida, R.; Maekawa, Y. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS (US 
Sales Only); Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Once-through experiment is conducted using a 0.1ton/day bench 
plant in order to study the difference between coprocessing of coal 
liquefaction with tar sand bitumen which is an aliphatic system and 
coal liquefaction process using aromatic recycle solvent. Process- 
ing is made on Battle River coal to which Battle River recycle 
solvent, and each of Cold Lake and Athabasca vacuum distillation 
residues (CLVB and ATVB) are added. As a result, the following 
are clarified: CLVB and ATVB are reduced in molecular weight 
comparatively easily by cleavage of higher paraffin and alkyl side 
chains in hydrogenation process. Reaction characteristics of lique- 
faction and coprocessing reflect the difference in medium oil, 
Reactivity of coal itself is affected by the kind of medium oils, and 
reaction of depolymerization is promoted more in ATVB than in 
CLVB. The yield of light oil in coprocessing is approximately 2.4 
times larger than that in liquefaction reaction and is on the same 
level as that in hydro-cracking of heavy oil. 2 figs., 3 tabs. 


14857 (CONF-9011320-, pp. 95-98) Studies on brown coal 
liquefaction. 6.: Deposition of iron catalyst on hydrogenation 





reactor wall. Imai, J. (COSMO Oil Co. Ltd., Tokyo (Japan)); Ikari, 
K.; Kageyama, Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 
1990. 347p. (in Japanese). From The 27th coal science confer- 
ence (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Scale deposition on walls of a reactor in a coal liquefaction 
equipment often causes troubles in the equipment operation. Since 
iron catalyst can be one of the causes of scale formation, this pa- 
per describes discussions on its behavior of depositing on reactor 
walls. One gram of test piece (a spiral stainless steel wire, referred 
to as TP) was fitted on a stirring blade in an autoclave reactor 
which was charged with iron as catalyst, a predetermined amount 
of solvent (tetralin, etc.) and sulfur. The reactor was heated to 
400°C to 450°C using an infrared image furnace to evaluate depo- 
sition rate from weight increase in TP after reaction. The results of 
the experiment under different conditions verified that deposition 
amount of iron oxide catalyst onto TP increases as the tempera- 
ture and pressure are raised, S addition amount is increased, and 
processing time is extended; that the deposition amount increases 
with progress of sulfidization of iron catalyst; and sodium promotes 
sulfidization of the iron catalyst, and causes such a change as to 


accelerate deposition reaction on the TP surface. 2 refs., 6 figs., 1 
tab. 


14858 (CONF-9011320—, pp. 99-102) Studies on the brown 
coal liquefaction. 7.: Behaviors of the brown coal liquefaction 
in the preheater of the pilot plant. Masunaga, T. (Mitsubishi 
Kasei Co., Tokyo (Japan)); Yamaguchi, Y.; Kageyama, Y. Fuel So- 
ciety of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). 
From The 27th coal science conference (1990); Tokyo (Japan); 29- 
30 Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

The initial stage in brown coal liquefaction is considered very im- 
portant because of high reactivity in brown coal. This paper 
describes discussions on the initial process in the brown coal lique- 
faction by analyzing samples collected from inlet and outlet of the 
pilot plant preheater. The plant was operated with Yallourn coal fed 
at an amount of 50 td. The preheater heated the coal slurry with 
the temperature raised from about 150°C to 400°C in about three 
minutes, converted 60% to 70% of the coal into tetrahydrofuran 
solubles (THFS), and produced TI-THFS (TI is insoluble to toluene) 
at 20% to 30%. About 50% of OXygen contained in the coal has 
converted into 420°C fraction. The higher the coal conversion 
factor, the lower unreacted oxygen content was discovered. It was 
inferred that high rate conversion of coal in the initial stage in a 
brown coal liquefaction is contributed largely by decomposition and 
lighter gravity of coal involving oxygen atoms, such as dissociation 
of CO groups. 3 refs., 5 figs., 1 tab. 


14859 (CONF-9011320—, pp. 103-106) Studies on the hy- 
droprocessing of deashed oil. 8.: Hydrogenation reaction at 
high temperature. Ikari, K. (Mitsubishi Kasei Co., Tokyo (Japan)); 
Kageyama, Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome Chiyoda-ku, Tokyo, Japan. 

Discussions were given on reaction behaviors of solvent fraction 
in creosote oil and coal liquefaction bottom under elevated temper- 
atures from hydrogen consumption viewpoint using a fixed bed 
hydrogenation reactor corresponding to the secondary hydrogena- 
tion process, as part of the effort of developing two-stage 
hydrogenating liquefaction technology at Nippon Brown Coal Lique- 
faction Company. An Ni-Mo/A/203 catalyst was used, and the raw 
material was composed of 1-methyilnaphthalene, creosote, and 
deashed oil, used either individually or mixedly. As a result, maxi- 
mization of hydrogen consumption was observed at 400° to 500°C 
, which was thought to be because nuclear hydrogenation reaction 
has reached an equilibrium and then inclined to dehydrogenation 
side. The hydrogen consumption was separated into two reaction 
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factors of nuclear hydrogenation and hydrocracking, using a 
characterization chart, which were evaluated quantitatively. The hy- 
drogen consumption in the hydrocracking reaction remained at 
about 20% up to 450°C but was accelerated at higher temperature 
zones, and tended to increase. 7 refs., 4 figs., 1 tab. 


14860 (CONF-9011320-, pp. 107-110) Studies on the hy- 
droprocessing of deashed oil. 9.: Characterization of the used 
catalyst in the pilot plant. Kaneko, T. (Mitsubishi Kasei Co., 
Tokyo (Japan)); Hijiriyama, M.; Kageyama, Y. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome 
Chiyoda-ku, Tokyo, Japan. 

The secondary hydroprocessing process in the two-stage hydro- 
genating liquefaction equipment under development at Nippon 
Brown Coal Liquefaction Company uses a fixed bed system. To 
elucidate causes of catalyst activity degradation related therewith, 
catalyst used for about 1000 hours in a S -t/d pilot plant was col- 
lected to investigate deposition behavior of cokes and ashed 
metals and changes in catalyst properties. The catalyst is made of 
Ca-Ni-Mo/Al203, which was recovered from baskets placed in 
each layer in a reactor, washed in a predetermined manner, dried, 
and analyzed. in addition, in order to investigate remaining activity, 
1-methyinaphthalene was hydrogenated, and deashed oil (DAO) 
was hydrocracked. The result may be summarized as follows: The 
major cause for the catalyst activity degradation is deposition of 
carbonaceous materials and ashed metals on the catalyst; and es- 
pecially alkali metals (Na and K) were considered to be the major 
cause for the catalyst deactivation with time. 2 refs., 8 figs. 


14861 (CONF-9011320—-, pp. 111-114) Studies on the hy- 
droprocessing of deashed oil. 10.: Comparison of the reaction 
performance between pilot plant and BSU. Hijiriyama, M. (Mit- 
subishi Kasei Co., Tokyo (Japan)); Kaneko, T.; Kageyama, Y. Fuel 
Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The secondary hydroprocessing process in the two-stage hydro- 
genating liquefaction equipment under development at Nippon 
Brown Coal Liquefaction Company uses a fixed bed system. This 
paper describes operation of a bench reaction equipment using 
catalyst used in the pilot plant to compare it with fresh catalyst, 
and compare characteristics of the bench scale equipment with 
those of the pilot reactor. The catalyst is Ca-Ni-No/Al2O. The reac- 
tion was carried out in a gas-liquid downward parallel-flow 
fixed-bed reactor using deashed oil (DAO) with the same material 
as that used in the pilot plant and the same equilibrium solvent. 
The experiment result indicates that the used catalyst had its activ- 
ity fallen below the fresh catalyst, but its temperature dependence 
was identical, and the selectivity on products of both catalysts was 
also identical. The result of reactions in the bench scale equipment 
clarified that the relationship between the DAO conversion rate and 
denitrogenation activity and the relationship between fa and H/C in 
the products are in good agreement, and that there is no difference 
in reaction selectivity. 5 refs., 6 figs., 1 tab. 


14862 (CONF-9011320-, pp. 115-118) Catalysis of Fe and 
Ru on hydrogenation of polycyclic aromatics. Ogata, E. (The 
University of Tokyo, Tokyo (Japan). Faculty of Engineering); Niki, 
E. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in 
Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

With an objective of investigating roles and actions of catalysts 
in upgrading coal liquefaction and liquefied oil, discussions were 
given on hydrogenation of naphthalene, methyinaphthalene, and 
phenanthrene as coal model compounds under presence of metal- 
lic catalysts such as Fe and Ru, Ni-Mo-based oxide catalysts, and 
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Fe and Ni-Mo-based sulfide catalysts. Effects of hydrogen sulfide 
on hydrogenation of these catalysts were also discussed. Two 
grams of substrate, decalin, catalyst, hydrogen sulfide, and hydro- 
gen were charged into an autoclave reactor, which was subjected 
to a reaction under an initial pressure of 10 MPa, a temperature of 
350°C and a duration of one hour. As a result of the experiment, a 
number of findings was obtained, including that the reactivity of 
naphthalene rings in the substrate, for example, varies depending 
on types of catalyst, that the difference in the reactivity among 
each substrate with use of Ru/C, Ni-Mo-O, and Ni-Mo-S catalysts 
is within a range of two times, but more than ten times difference 
is recognized between Fe and FeS2, as well as other effects of 
sulfur concentrations. 8 figs., 2 tabs. 


14863 (CONF-9011320-, pp. 119-122) Studies on the cata- 
lysts for coal liquefaction.: Kinetic discussion in initial stage 
of coal liquefaction. Muraoka, T. (Kansai University, Osaka 
(Japan). Faculty of Engineering); Ikenaga, N.; Oda, H.; Yokokawa, 
C. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in 
Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Discussions were given on features of various kinds of coal liq- 
uefaction catalysts exhibited by them in hydrocracking of coal 
(Taiheiyo coal), and particularly on selectivity of the reaction in its 
initial stage. Four kinds of catalysts were tested: Adkins catalyst 
which is an oxide of copper and chromium, Fe203+S, Mo-TiO2 and 
MoS3-Al203. Three grams of coal and 0.3 gram each of the cata- 
lysts were charged into an autoclave reactor and experiment was 
conducted under an initial hydrogen pressure of 10 MPa, tempera- 
tures from 653 K to 693 K and for durations of 0 to 120 minutes to 
derive apparent reaction rate constants. The MoS3-Al203 catalyst 
has promoting the reaction apparently in the primary reaction at 
any temperature, while the other catalysts had the rate constants 
varied in the initial and the later stages. It was recognized that the 


temperature dependence of rate constants varies considerably 
according to the types of catalyst. Particularly the MoO3-TiO3 cata- 
lyst has small temperature dependence in the rate constants, and 
high molecular weight reducing power. 3 refs., 4 figs., 3 tabs. 


14864 (CONF-9011320-, pp. 123-126) Hydrogenation of iron 
impregnated coals by ion exchange. Miki, K. (National Research 
institute for Pollution and Resources, Tsukuba (Japan)); Yamamoto, 
Y.; Inaba, A.; Sato, Y. Fuel Society of Japan, Tokyo (Japan). 29 
Nov 1990. 347p. (In Japanese). From The 27th coal science con- 
ference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

While high-activity catalysts for coal liquefaction are searched for 
this study has discussed a method to have inexpensive iron 
dispersed highly and add minimum necessary quantity of hydro- 
genation catalyst. The high iron dispersion was carried out using 
an ion exchange process, and an oil soluble molybdenum complex 
was used as a hydrogenation catalyst. In the experiment, Fe load- 
ing was performed by ,performed dispersing and stirring Taiheiyo 
coal in FeSO4 aqueous solution and processing it under reduced 
pressure for 1.5 hours using supersonic waves. The liquefaction 
was conducted in an autoclave maintained at a temperature of 
440°C , an initial hydrogen pressure of 8.8 MPa and a duration 
one hour. CS2 was added as a sulfur source, and molybdenum 
oxyacetylacetone as a hydrogenation catalyst. Remarkable effect 
was obtained when the ion exchange process was used under 
presence of CS2, with the conversion improved from 88% to 95%. 
However, from the fact that the oil yield stayed with an increase of 
3%, it would be necessary to raise the hydrogenation reactivity by 


adding molybdenum together with adequate sulfur source. 7 refs., 
2 figs., 2 tabs. 


14865 (CONF-9011320-, pp. 127-130) Hydrotrating of 
brown coal derived light-middle distillate.: Effect of catalyst 
pore size and supported metal on catalytic activity. Kimura, T. 
(Cosmo Research Institute, Tokyo (Japan)); Nishimura, T.; Kaneko, 
S. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In 
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Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Nippon Brown Coal Liquefaction Co., Ltd., which has been de- 
veloping a two-stage coal liquefaction method, is investigating 
hydrotreating of the vapor phase section (light-middle liquefied oil 
distillate fraction) of the high-pressure vapor-liquid separator of the 
primary hydrogenation system. This report describes the results of 
study on the relations between the physical properties and chemi- 
cal constitution of a catalyst and its activity in the hydrogenation of 
the light-middle distillate fraction of brown-coal derived liquefaction 
oil. A 30-420° C B.P. distillate of Australian brown-coal liquefaction 
oil was treated using a small-size circulation type high-pressure 
reaction chamber in the conditions of 150kg/cm*, 340° and a hy- 
droger/oil ratio of 1000Nm°/kl. The catalyst used was Ni-Mo or 
Co-Mo with y-alumina as carrier. The pore size of catalyst was 
found to have a strong effect on hydrogenation, and the average 
pore size showing the highest activity is 100-160A for denitriding, 
hydrogenation, hydrocracking and the smaller size for desulfiding. 
The Co-Mo-based catalyst out of the two catalysts showed a 
higher catalytic activity. 4 refs., 4 figs., 2 tabs. 


14866 (CONF-9011320-, pp. 131-134) Reaction kinetics of 
upgrading coal-derived liquid. Yanase, H. (Catalysts and Chemi- 
cals Industries Co. Ltd., Tokyo (Japan)); Kameoka, T.; Sato, T.; 
Yoshimura, Y.; Shimada, H.; Matsubayashi, N.; Nishijima, A. Fuel 
Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

It is cosidered effective for upgrading coal-derived oil to conduct 
a two-stage liquefaction comprizing hydrogenation(HY) and a de- 
hetero reaction as the first stage and hydrocracking(HC) as the 
second stage. This report describes the results of developing 
NiMo/Al203 and NiW/Al203 supported on alumina carrier with a 
controlled pore structure for the first-stage reaction as belonging to 
Ni-based catalysts having a higher HY activity between Ni and Co 
and investigating batch reactions using model compounds and the 
reaction characteristics of liquefied oil using a circulation type appa- 
ratus. The comparison of fundamental performance between NiMo 
catalyst and NiW catalyst showed that the HY activity is higher in 
the latter and the HC activity is higher in the former. It turned out 
that the hydrogenation-denitriding activity depends on HY activity in 
the low pressure of the circulation process and on HC activity in the 
high pressure of the batch process. Both catalysts have high hydro- 
genation capability in the upgrading of liquefied oil. 2 refs., 7 figs. 


14867 (CONF-9011320-, pp. 135-138) Catalyic dealkylation 
of alkyinaphthalenes and coal derived oil with steam. Ya- 
mamoto, M. (Government Industrial Development Laboratory, 
Hokkaido, Sapporo (Japan)); Maekawa, Y.; Kotanigawa, T. Fuel 
Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

A study is making progress for reforming low-severity liquefied oil 
using water vapor instead of expensive hydrogen to provide one 
method of upgrading coal liquefaction oil. The present report 
describes the results of investigation about the activity, life and re- 
action characteristics of Fe203/CeO2 catalyst in the demethylation 
reaction of 1- and 2-methyl naphthalene, a model reaction of alkyl- 
naphthalene. The experiment was carried out by the method where 
the sample is supplied to the catalyst layer packed in a glass tube 
of 15mm i.d. together with nitrogen. In addition to MN, liquefied 
neutral oil derived from Illinois coal was used in the experiment. 
The experimental results are summarized as follows: The tested 
catalyst showed acitivity higher than Fe203/NiO in the reaction of 
MN. In the case of the reaction of liquefied oil, although the cleav- 
age and dealkylation of methylene group in the liquefied oil 















proceed, its low catalytic activity for high boiling-point compounds 
remains as a problem to be solved in future. 1 ref., 4 figs., 4 tabs. 


14868 (CONF-9011320—, pp. 139-142) Gasification of pitch 
at low temperature. Kodama, M. (Government Industrial Research 
Institute, Kyushu, Saga (Japan)); Yamada, Y.; Imamura, T.; Honda, 
H. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in 
Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Although pitch-derived carbon fibers are manufactured by oxidiz- 
ing raw fibers in the air of 300-400°C to be made infusible, the 
presence of atmospheric moisture generates pits. Considering that 
this suggests the possibility of gasifying pitch in a relatively low 
temperature, the behaviour of pitch in the low temperature gasifica- 
tion in the presence of catalyst was studied. The samples used are 
fibrous pitch prepared from  isotropic- and mesophase 
pitch(hereafter referred to as IPF and MPF respectively) and iron-, 
cobalt-, nickel-based catalysts were used. In the experiment, fibers 
were suspended in a box-type vessel and, after air containing 
moisture was sent into the vessel from under the vessel, they were 
heated at a temnerature-raising rate of 5°C/min and kept at 370- 
410°C for 60 min. The results showed that the weight loss of IPF 
is greater than that of MPF; the increase of water vapor concentra- 
tion promotes the reaction; and the addition of catalyst is effective. 
1 ref., 4 figs., 1 tab. 


14869 (CONF-9011320-, pp. 143-146) Gasification property 
of coals by maceral. Nishijima, T. (Tokyo Univ. of Agriculture and 
Technology, Tokyo (Japan)); Ninomiya, Y.; Hirato, M.; Okada, K. 
Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in 
Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The arrangement and formulation of coal gasification reactivity 
were experimentally carried out and discussed with attention paid 
on the fact that coal is composed of maceral which is derived from 
the differences of its original plants. Feedstock samples are 
Taiheiyo-coal and Daido-coal which have been deashed by being 
treated with HF-HCI and have particle diameters of 105-125um. 
These samples were subjected to density separation at intervals of 
0.02 from 1.2 to 1.5 of density. Each fraction was raised in temper- 
ature at the rate of 10°C/min. in Ar atmosphere upto 850°C, where 
dry distillation was completed, and then gasified in CO2 gas in- 
stead of Ar. Elemental analysis, measurement of specific surface 
area for CO2 adsorption and maceral analysis were applied to each 
sample of the feedstock coal and three specific density regions se- 
lected at random. As a result after the initial reaction rate of each 
sample is corrected for specific surface area as physical factor, 1- 
fa(fa is the aromatic carbon fraction of sample) as chemical factor 
and marceral ratio as constitutional factor, roughly similar values 
were obtained between the two kinds of coal. 9 figs., 2 tabs. 


14870 (CONF-9011320—-, pp. 147-150) Interaction of char 
and ash in CO2 gasification at high temperature. Lin, S. (Tokyo 
University of Agriculture and Technology, Tokyo (Japan)); Hirato, 
M.; Ninomiya, Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 
1990. 347p. (In Japanese). From The 27th coal science confer- 
ence (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The air stream bed type CO2 gasification is carried out at a high 
temperature above its fluid point so as to extract ash content as 
slag. The present report describes the results of elucidating the re- 
activity of CO2 gasification at such high temperature by the 
method where the variations in cross-sectional structure and in the 
radial direction of a single char particle gasified by CO2 at various 
temperatures are observed by an electron microscope. The test 
char sample was prepared by forming coking coal treated at 900°C 
in nitrogen atmosphere into a shere of 20mm diameter. A device 
using a thermobalance was used to feed Ar and CO2 gases to 
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make various gasification experiments at 1000-1600°C. Thus, vari- 
ation with the lapse of time and the dependence on reaction 
temperature were observed in the cross-section of char gasified; 
for exampie,at 1300 °C it was observed that firstly a three-layer 
Structure composed from unreacted from unreacte reacting and 
ashed layers appears; the number of pores in the second layer in- 
creases and at the end of reaction the fourth layer completely 
ashed appears outside the 3rd layer. 2 refs., 6 figs., 3 tabs. 


14871 (CONF-9011320-, pp. 151-154) Estimation of temper- 
ature for coal gasification. Kobayashi, M. (National Research 
Institute for Pollution and Resources, Tsukuba (Japan)); Kaiho, M.; 
p Makino, M.; Yamada, M.; Yamashita, Y.; Kawashima, H. Fuel So- 
ciety of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). 
From The 27th coal science conference (1990); Tokyo (Japan); 29- 
30 Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Although the temperature of coal gasification furnace is deter- 
mined by the reaction heat of gasification, the heat capacity of 
produced gas and the heat loss from the wall of the furnace, it is 
also an important task to estimate the gasification temperature 
from the physical properties corresponding to the kind of coal to be 
used. This report describes the results of investigation on the 
method where the C% values of 60 kinds of coal and fundamental 
physical properties are related so as to obtain the averaged 
tendencies between these factors and, along this variation, the vari- 
ation of carbon conversion rate, cold gasification efficiency, etc. are 
calculationally related to the gasification temperature. It was con- 
firmed from the measured values about 60 kinds of coal that there 
exist good correlations between C% and H/C, O/C and between O/ 
C and the constant humidity content, and the calorific values of 
heat generation can be approximated by Dulong’s formula. Then, a 
method was proposed where assuming C% first, the physical prop- 
erties such as H/C, calorific value, etc. were obtained and second 
carbon conversion rate, cold gas efficiency, oxygen concentration, 
heat loss in the furnace, etc. are assumed to determine gasification 
temperature in the condition of satisfying heat balance, and some 
variational tendencies were calculated for some samples. 9 figs. 


14872 (CONF-9011320-, pp. 155-158) Reaction in the grid 
zone of a fluidized bed coal gasifier. Kojima, T. (Seikei Univer- 
sity, Tokyo (Japan)); Honda, Y.; Matsukata, M. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

It is required to determine the temperature distribution and the 
progress of local reactions in the grid part for the purpose of 
estimating the design and performance of fluidized bed coal gasifi- 
cation furnaces. This report describes the results of an experiment 
in which a tracer gas is fed into a fluidized bed coal gasification 
furnace having a cone type distributor plate and a nozzle gas inlet 
port to estimate the progress of reactions from the gas concentra- 
tion distribution at the grid part. Measurement was carried out with 
the added rate of carbon varied in the range of 0.23- 0.47, and the 
temperature distribution was found to be roughly uniform. Gas ex- 
change was found between the diluting air jetted from the nozzle 
and the helium-tracer-containing water vapor flowing through the 
annulus. The conversion rate of water vapor to hydrogen near the 
distributor plate was about 50%. Most oxygen generates CO at the 
boundary between the jet and the annulus. It was found that part 
of oxygen is consumed to produce CO at the bottom of jet. 5 refs., 
4 figs., 1 tab. 


14873 (CONF-9011320-, pp. 159-162) Mechanism for alkali 
metals and alkaline earth metals catalyzed CO2 gasification of 
carbon. Ome, H. (Kyoto University, Kyoto (Japan). Faculty of Engi- 
neering); Watanabe, Y.; Suzuki, T. Fuel Society of Japan, Tokyo 
(Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th coal 
science conference (1990); Tokyo (Japan); 29-30 Nov 1990. In 
Proceedings of the 27th Coal Science Conference (1990). Order 
Number DE93775950. Source: OSTI; NTIS; Available from The 
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Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The pulse and TPD techniques were used to investigate the cat- 
alytic reactions of alkali metals at the time of of CO2 gasification of 
carbonaceous material. The carbonaceous material used were Yal- 
lourn coal, Wandoan coal, Hongay coal all deashed, and the 
catalysts used were activated carbon, carbon black, and graphite 
impregnated and supported with aqueous solutions of Li, Na, K, Rb 
and Ca, Sr, Ba. It was found from the pulse pattern and TPD pat- 
tern in the pulsed gasification using '*CO2 that these metals 
contribute to gasification in various forms and through oxidation- 
reduction processes; for example, the oxidation process includes 
rapid oxidation of alkali metals having interacted with carbon and 
the slow reaction of carbon with alkali metal cluster; there exist fast 
oxidation of carbon simultaneously occurring along with the oxda- 
tion process of catalyst and slow oxidation of carbon due to cluster 
oxide in Na, K and Rb. 4 refs., 5 figs. 


14874 (CONF-9011320-, pp. 163-166) Structural parameters 
and catalytic gasification rates of Australian coals heat-treated 
at different temperaures. Haga, T. (Tohoku University, Sendai 
(Japan). Chemical Research Institute of Non-Aqueous Solutions); 
Nishiyama, Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The structural characteristics of various chars prepared from two 
kinds of Australian coal with different thermal decomposition tem- 
peratures were investigated in details and these coals were 
gasified after being added with Ni-, Ca- and K catalysts to study 
the relations of the char structure to the activities and selectivities 
of these catalysts. Coal samples were heated at various tempera- 
tures over 200-900°C under the flow of nitrogen to prepare chars 
and measure their various characteristics such as fine pore distri- 
bution, immersion heat, etc. On the other hand, aqueous nitrate 
solutions of Ni-, Ca- and K were made to permeate in char sam- 
ples and evaporated to dryness for preparing gasification samples. 
It was observed from a series of experiments that the inside and 
the surface structure of coal are varied each in a complicated man- 
ner in compliance with the progress of heating. The experiments 
suggest that the reactivity of gasified char supporting Ca and Ni 
depends on the CO2 surface, superficial hydrohilicity and the crys- 
tallinity of carbon structure and the amount and condition of 
contact between the added catalyst and carbon are markedly af- 
fected by char structure. 10 figs., 1 tab. 


14875 (CONF-9011320-, pp. 167-170) Catalytic effect of 
iron on the hydropyrolysis of brown coal. Asami, K. (Tohoku 
University, Sendai (Japan). Chemical Research Institute of Non- 
Aqueous Solutions); Nonaka, K.; Otsuka, Y.; Nishiyama, Y. Fuel 
Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

It is possible as a method of useful conversion of coal in which, 
after coal is subjected to rapid pyrolytic decomposition to recover 
effective components such as high-calorie gas and BTX, the re- 
maining char is gasified for further utilization. This report describes 
the effect of iron hydroxide catalyst prepared from ferric chloride for 
obtaining a catalyst effective to both of the pyrolytic decomposition 
and gasification above-stated. The tested coal is Loy Yang brown 
coal. The iron-supporting coal was prepared by adding Ca(OH)2 to 
a mixture of an aqueous solution of FeCl3 and brown coal and stir- 
ring the product to precipitate and support iron hydroxide on the 
surface of coal. The coal was pyrolytically decomposed at 600- 
900°C in hydrogen atmosphere. It was made clear from the 
obtained results that iron catalyst promotes the disintegration of tar; 
at the same time, the yield of C1-C4 and BTX is increased; this ef- 
fect appears most significantly at 750°C; and the presence of iron 
catalyst reduces the in char at amount of nitrogen remaining in 
char at 900°C. 4 refs., 4 figs., 1 tab. 
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14876 (CONF-9011320-, pp. 171-174) EXAFS studies on 
calcium catalysts for coal gasification. Yamashita, H. (Tohoku 
University, Sendai (Japan). Chemical Research Institute of Non- 
Aqueous Solution); Nomura, M.; Tomita, A. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4 Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

It is indispensable for understanding the mechanism of catalytic 
gasification reaction of carbonaceous material such as coal to ob- 
tain direct information on the form of catalyst. In succession to iron 
catalyst treated until the previous report, the present report 
describes the results of the observation on the form of calcium cat- 
alyst by means of the X-ray absorption method(EXAFS) at the time 
of pyrolytic coal decomposition. The coal samples are various 
kinds of coal mainly including Loy Yang coal, which are made to 
support the catalyst by three kinds of methods—impregnation, ion- 
exchange and physical mixing— using CaCl2 etc. The results of 
X-ray measurement on the char samples after heated at various 
temperatures reveal the following matters: it becomes possible to 
obtain good spectra, which is usually difficult to obtain, in the EX- 
AFS measurement of Ca K-absorption edge transmission by use of 
a parallel mirror which can eliminate higher-order light components; 
the structure of samples treated at low-temperatures impossible to 
observe by X-ray diffraction can be observed, clarifying the form of 
existence of calcium atoms. 4 refs., 5 figs., 1 tab. 


14877 (CONF-9011320-—, pp. 179-182) Simultaneous desul- 
furization of coal gasification by using Ca _ containing 
sorbents. Kawashima, H. (National Research Institute for Pollution 
and Resources, Tsukuba (Japan)); Makino, M.; Kobayashi, M.; 
Yamda, O.; Yamashita, Y.; Kato, T.; Kaiho, M. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

One of the desulfurizing methods for the gas produced by coal 
gasification is the in-furnace desulfurization system where gasifica- 
tion and desulfurization are simultaneously carried out by directly 
blowing a desulfurizing agent into the gasification furnace. The 
present report describes the results of investigation on the desulfu- 
rizing reactivity using Ca-based desulfurizing agent. A mixture of 
coal and a Ca compound (CaCO3 and CaO) is pneumatically trns- 
ferred from under the bottom of a bench-scale gasification furnace 
to be gasified inside the vertical type core tube, and the char re- 
leased from the produced gas is separated from the gas by a 
separator. The produced gas is subjected to gas chromatography 
through a condensor and a filter. The experimental results may be 
summarized as follows: the desulfurizing rate is determined by the 
The amount of Ca, not depending on the kind of desulfurizing 
agent. The desulfurizing rate increases with the increment of 
amount of Ca in the range of particle size of desulfurizing agent up 
to 100 mesh but not above this value. 3 refs., 3 figs., 1 tab. 


14878 (CONF-9011320-, pp. 183-186) Hot gas desulfuriza- 
tion capacity of iron oxide-based naturally occurring minerals. 
Kushiyama, S. (National Research Institute for Pollution and Re- 
sources, Tsukuba (Japan)); Koinuma, Y.; Kobayashi, S.; Aizawa, 
R.; Mizuno, K.; Ouchi, H. Fuel Society of Japan, Tokyo (Japan). 29 
Nov 1990. 347p. (in Japanese). From The 27th coal science con- 
ference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS (US Sales Only). 
Desulfurization capacities of various kinds of naturally occurring 
mineral each mainly composed of iron oxide were compared and 
investigated for the purpose of improving the capacities of iron 
oxide-based desulfurizing agent in the high-temperature dry desul- 
furization of coal gasification gas. Five kinds of Japanese and 
Chinese orcher, three kinds of iron ore, manganese nodule(MN) 
were crushed into 20/30 mesh and calcined at 600°C or 900°C for 
three hours to provide the test samples of desulfurizing agent. 





Each sample was packed into a 6mm quartz tube and desulfuriza- 
tion test was carried out with a flowing mixed gas of H2S-H2-N2 
kept at 500°C. The breakthrough point was determined at the time 
when the concentration of the outlet gas exceeds 300ppm. The 
results showed that domestic orcher exhibited the longest break- 
through time and the highest degree of sulfidation(observed value/ 
theoretical value of breakthrough time). The effect of calcining tem- 
perature was that the breakthrough time of any desulfurizing agent 
calcined at 900°C except chinese orcher and red clay was 1.2-1.6 
times as long as that calcined at 600°C. 2 figs., 2 tabs. 


14879 (CONF-9011320-, pp. 195-198) Rapid pyrolysis of 
coals in down-flow reactor.: Combustion of Taiheiyo-coal char 
and sand mixture. Hirosawa, K. (Government Industrial Develop- 
ment Laboratory, Hokkaido, Sapporo (Japan)); Morita, M.; 
Takahashi, T.; Hosoda, H.; Hirama, T. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

A basic study on a coal-pyrolysis and combustion system is in 
progress for establishing a technology which allows the simultane- 
ous generation of gas, tar and heat(electric power) from coal. 
Along this direction, the quick pyrolysis of Taiheiyo-coal had been 
investigated by employing a pyrolytic device of sandy-medium 
heating system until the time of the previous report. The present 
report presents the results of an experiment where a mixture of 
Taiheiyo-coal char/sandy-medium quickly pyrolyzed at 600°C, 
700°C and 800°C and recovered last time is burned by a new 
bench-scale upflow-type combustor. The combustor is an upflow 
type tubular combustor of 22mm i.d. and 300mm length. The re- 
sults are summarized as follows: a char combustion efficiency of 
90% or more was accomplished at a residual oxygen concentration 
of 3% or more a combustion section of 3000mm, and the 
trouble-free transfer of medium sand was confirmed. The NOx con- 
centration of exhaust is, however, high, suggesting the necessity 
for designing, for example, a two-stage combustor in future. 4 refs., 
5 figs., 3 tabs. 


14880  (CONF-9011320-, pp. 199-202) Analysis of CWS sta- 
bilities adding polysaccharides trom model particle simulation. 
Ogo, Y. (Osaka City University, Osaka (Japan). Faculty of Engi- 
neering); Yamane, Y. Fuel Society of Japan, Tokyo (Japan). 29 
Nov 1990. 347p. (In Japanese). From The 27th coal science con- 
ference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

For the purpose of clarifying the effects of polysaccharides as 
additive for stabilizing the suspension of coal-water slurry(CWS), 
experiments were carried out by using coal(solvent-refined), 
polystyrene latex(PSL) as its model compound, Xanthan Gum(XG) 
excellent in stabilizing effect but expensive, Guar Gum(GG) as the 
cheapest stbilizing agent. The stability was measured for each 
polysaccharide added to CWS prepared from actual coal in a set- 
tled state. Furthermore, an aqueous solution of each Gum was 
suspended with PSL and added with MgCi2 as coagulant to calcu- 
late the coagulation-rate constant and the stability of PSL particles 
from the observed change of turbidity. As for the stability in a set- 
tled state, the required quantity of GG is six times as large as that 
of XG for obtaining the same degree Of stability. Conversely, as 
for the stability in the latter case, GG showed a higher value and 
no correlation with pH or its adsorbed quantity, suggesting great 
effects of other factors such as the state of charge and the thick- 
ness of adsorption layer in the solution. 1 ref., 5 figs. 


14881 (CONF-9011320-, pp. 203-205) Development of 
efficient chemical desulfurization process of coal.: Oxy- 
alkalinolysis. Aida, T. (Kinki University in Kyushu, Fukuoka 
(Japan). Faculty of Engineering); Ofuji, K.; Fujii, M.; Yoshihara, M. 
Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in 
Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
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NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Although a large number of studies have been carried out on 
chemical desulfurization of coal as fossile fuel, the sulfurization is 
regarded as difficult because most of the organic sulfur in coal is in 
a stable thiophene form. The present report describes the results 
of an experiment in which coal is desulfurized by applying ‘oxy- 
alkalinolysis’, i. e., alkaline decomposition following oxidation, to 
coal from the viewpoint of reactivity improvement caused by alkali- 
nolysis in an oxidized-type organic sulfur-containing functional 
group. Three kinds of American highly sulfur-rich coal were used to 
be oxidized with nitric acid, peracetic acid, chlorine and oxygen 
gases in an autoclave and applied with an alkalinolytic reaction us- 
ing fused caustic potash. It was confirmed as a result that, 
whereas desulfurization with alkali fusion alone gives desufurization 
rates of 74% in Illinois coal and 64% in West Kentucky coal, this 
method gives a significantly improved rate as high as 90-98%. This 
process particularly allows the use of oxygen(air) as oxidant and 
seems to be industrially attractive. 5 refs., 2 tabs. 


14882 (CONF-9011320—, pp. 222-225) Separation of hetero 
compounds by high pressure crystallization. Yamamoto, Y. 
(National Research Institute for Pollution and Resources, Tsukuba 
(Japan)); Sato, Y.; Ebina, T.; Yokoyama, C.; Takahashi, S.,; 
Nishiguchi, N.; TAnabe, H. Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceed- 
ings of the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS (US Sales Only); Available from 
The Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Various kinds of separation techniques have been studied for 
hetero compounds or polycyclic aromatic compounds as useful ma- 
terial in coal liquefaction oil or coal tar. This report presents the 
results of the investigation on the separation of a two-component 
mixture system of indole/isoquinoline(hereafter referred to as Id/Is), 
which has been difficult at ordinary pressure, by using pressure 
crystallization. The measurement of solid-liquid equilibrium of the 
Id/is system proved that this system shows a complicated equilib- 
rium with an addition compound produced and the eutectic point 
shifts under a high pressure so that the recoverable area of id and 
is is drastically widened compared with that under ordinary pres- 
sure. Based on this, a separation experiment by means of 
pressure crystallization was performed and it was turned out that 
crystals having 98.1% of Id concentration were obtained from the 
samples of 80% Id concentration by the operation at a separation 
temperature of 323.15K, separation pressure of SOMPa and sweat- 
ing cleaning pressure of 50MPa and the pressure crystallization 
method is applicable also to a system formed between such hetero 
compounds. 6 refs., 5 figs. 


14883 (CONF-9011320—, pp. 226-229) Solvent extraction of 
nitrogen compounds from coal tar fraction. 6. Matsumura, A. 
(National Research Institute for Pollution and Resources, Tsukbua 
(Japan)); Kodera, Y.; Kondo, T.; Ukegawa, K.; Nakayama, T.; Tan- 
abe, H.; Yoshida, S.; Mito, Y. Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceed- 
ings of the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Availabie from The Fuel Soci- 
ety of Japan, 5-4, Sotoanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
A separation experiment with a continuous extraction device 
using a water-methanol solvent was performed with an aim to eco- 
nomically extract and separate nitrogen compounds such as indole 
contained in coal tar. The flow of extraction is as follows: through 
the processes of mixing of raw oil (Coal tar) and methanol — addi- 
tion/mixing of water — layer separation, the starting mixture is 
separated into water-methanol system(containing nitrogen com- 
pound) and extraction residue oil. The former, after subjected to 
centrifugal separation to further separate an oil layer, is separated 
into product oil and water layer by distillating methanol out using a 
rotary evaporator. A continuous separation of nitrogen compounds 
was carried out in two cases, circulation of extraction residue and 
that of water separated with a rotary evaporator, in the condition 
that the weight ratios of raw oil/methanol/water are 1/1/1. As a 
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result, it was clarified that nitrogen compounds are selectively ex- 
tracted and separated in both cases and the information concerning 
the effects of circulation numbers of residual oil and water on se- 
lectivity, extraction efficiency, etc. were obtained. 3 figs., 3 tabs. 


14884 (CONF-9011320-, pp. 246-249) Effect of solvent 
treatment on extraction of coals at rooms temperature. 
Takanohashi, T. (Tohoku University, Sendai (Japan). Chemical Re- 
search Institute of Non-Aqueous Solutions); lino, M. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Coal was treated with solvent at a low temperature and applied 
with solvent extraction to study the effect of reflux treatment on ex- 
tractability. In the experiment, coal was refluxed with pyridine, 
chlorobenzene, and tetrahydrofuran in nitrogen atmosphere and 
dried. Then it was subjected to solvent extraction with CS2 / 
N-methylpyrrolidinone at room temperature under ultrasonic irradia- 
tion. Further, solvent fractionation of the extract was carried out 
using acetone and pyridine. The swelling ratio of the treated coal 
was measured in order to observe the change of cross-linking den- 
sity. The results are summarized as follows: the insolubilization of 
coal by solvent treatment is caused by the decrease of MS frac- 
tion; the residue and other extraction fractions have no effect on 
the insolubilizing behavior of the MS fraction. The swelling ratio of 
the MS fraction decreases in any case of solvent extraction proba- 
bly due to the increase in cross-linking density which is brought 
about by the formation of cross-linking points caused by solvent 
treatment. Thus the decrease of extractability can be explained 
based on the formation of cross-linking points. The insolubilization 
of coal by pyridine treatment is considered to be caused by the for- 
mation of association of coal molecules resulted from their increase 
in nobility and also by the fact that coal becomes heavier by the 
coupling among coal radicals. 4 ref., 5 tabs. 


14885 (CONF-9011320—, pp. 250-252) Association of coal 
extracts. Sanokawa, Y. (Tohoku Univ., Sendai (Japan). Chemical 
Research institute of Non-Aqueous Solutions); Takanohashi, T.; 
lino, M. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. 
(In Japanese). From The 27th coal science conference (1990); 
Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal 
Science Conference (1990). Order Number DE93775950. Source: 
OSTI; NTIS; Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Pyridine insoluble/CS2 -N-methyl pyrrolidinone(NMP) mixed sol- 
vent soluble (MS) fraction off bituminous coal is insolubilized by its 
re-dissolution into CS2 -NMP. Based on the consideration that this 
insolubilization is attributed to association of MS fractions caused 
by various kinds of interaction, the solubility-increasing effects of 
various additives were evaluated in terms of solubility, size exclu- 
sion chromatography and swelling ratio of coal. The additives used 
were LiBr, aromatic compounds such as benzene, naphthalene, 
and aromatic electron-donators and acceptors. The results are con- 
cluded as follows: the increase in the solubility of the above MS 
fraction was recognized in the addition of LiBr which is considered 
as effective for the interaction between polar groups, aromatic 
compounds which are considered as effective for interaction be- 
tween aromatic rings, and p-phenylenediamine which is considered 
as effective for the transfer and interactions of electronic charge. 
The results of the chromatography above-stated at the time of 
adding LiBr or anthracene indicate that association and dissocia- 
tion occur. It was confirmed that the addition of 2mM LiBr or 
anthracene increases swelling ratio and decreases cross-linking 
density. 3 refs., 2 figs., 2 tabs. 


14886 


(CONF-9011320—, pp. 253-256) Behavior of heavy 
soluble fraction in the initial stage of coal liquefaction. Chen, 
J. (Tohoku University, Sendai (Japan). Chemical Research Institute 
of Non-Aqueous Solutions); Takanohashi, T.; lino, M. Fuel Society 
of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
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(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome 
Chiyoda-ku, Tokyo, Japan. 

The behaviour of heavy component, THF insoluble and mixed- 
solvent soluble, obtained from the extraction of bituminous coal by 
a mixed solvent of carbon disulfide/N-methyl-2-pyrolidinone was in- 
vestigated. In the experiment, heavy components obtained from 
two kinds of coal were heat-treated in an autoclave pressurized 
with nitrogen in the conditions of 100-350°C, 10 and 60m in. us- 
ing tetralin, naphthaline, N-methyl-2-pyrolidinone and 9Q, 
10-dihydroanthracene as reaction solvent. The product was frac- 
tionated into an above-stated mixed solvent insoluble fraction; THF 
insoluble, mixed-solvent soluble fraction; and THF soluble fraction 
and the relations between these components and temperature, the 
kind of coal, solvent and time were clarified. The heavy component 
of Chinese coal produces mixed solvent insoluble fraction in the 
magnitude of 37.7% at 250°C and none of this fraction is produced 
in tetralin at 300°C. But a considerable amount was generated in 
naphthalin. 1 ref., 6 figs. 


14887 (CONF-9011320-, pp. 257-260) Study on coal 
swelling by ‘HNMR methods. 1. Hayamizu, K. (National Chemi- 
cal Laboratory for Industry, Tsukuba (Japan)); Hayashi, S.; 
Yanagisawa, M. Fuel Society of Japan, Tokyo (Japan). 29 Nov 
1990. 347p. (in Japanese). From The 27th coal science confer- 
ence (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A study was carried out on the relation between the structure of 
coal swollen by organic solvent and the relaxation time of 'HNMR. 
Subbituminous Wyoming coal and deuterated benzene as organic 
solvent were used, and dried coal was added with a specified 
amount of solvent and flame-sealed to trace the relaxation time. 
When the added amount of deuterated benzene is 0.03 weight ra- 
tio, the change of spectrum is small, but as the added amount is 
increased, the proportion of sharp section increases once and then 
decreases. The relaxation curve can be analyzed to be composed 
from two components, and their existence ratio and T1 (in- 
tramolecule mobility of coal) -value were determined. The shorter 
component of T1 out of the two components is supposed to corre- 
spond to the site of high mobility from experimental results, etc. 
Swelling has a larger effect on the shorter one of T1, suggesting the 
presence of inherent voids in this section. Presence of excess ben- 
zene elongates T1 and it can be explained that coal is hardened 
and its molecular movement is depressed. T1 is varied with the ad- 
dition of heavy water. This is presumed to be due to the outcome 
of participation of COOH and OH in the structure of T1. 3 figs. 


14888 (CONF-9011320-, pp. 261-264) Measuremtn of mi- 
croscopic change of coal during the solvent swelling of coal. 
Miura, K. (Kyoto University, Kyoto (Japan). Faculty of Engineering); 
Mae, K.; Takebe, S.; Hashimoto, K. Fuel Society of Japan, Tokyo 
(Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th coal 
science conference (1990); Tokyo (Japan); 29-30 Nov 1990. In 
Proceedings of the 27th Coal Science Conference (1990). Order 
Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Changes of coal irreversibly remaining after coal is swollen with 
various kinds of solvent were investigated. Physical changes such 
as that of micropores at the time of swelling were quantitatively un- 
derstood and the thermal change occurring when the solvent was 
stript from swollen coal by raising temperature was measured with 
DSC to evaluate the thermal change of noncovalent bond in coal. 
Tetralin, ethanol, 2-propanol, decalin, etc., were used as solvent 
and six kinds of coal were used. The results are: the swelling ratio 
is greater as the degree of carbonization is smaller. This is consid- 
ered to be caused by the quantity of functional group containing 
oxygen. Swelling ratio is higher in the solvent greater in molecular 
size and polarity. From the results of ethanol and tetralin, irre- 
versability of swelling is supposed to be remarkably related with 
swelling ratio and the size of solvent molecules. It was decided 
from the comparison of FTIR that swelling is derived from the dis- 
appearance of hydrogen bond. It was made clear that estimation of 





reproduction, noncovalent bond, etc. are enabled by tracing the 
thermal change accompanying swelling. 4 refs. , 10 figs. 1 tab. 


14889 (CONF-9011320-, pp. 265-268) Change of the non- 
covalent bonds is the coal with increasing temperature and its 
effect on the flash pyrolysis characteristics. Miura, K. (Kyoto 
University, Kyoto (Japan). Faculty of Engineering); Mae, K.; 
Hashimoto, K. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sokokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The thermal change of non-covalent bonds in coal, as consid- 
ered to affect the pyrolytic decomposition, and the relation between 
the state in which the non-covalent bonds are relaxed and the py- 
rolytic characteristics were investigated. The changes of 9 kinds of 
coal accompanying the treatment in N atomsphere at room 
temperature- 400°C were measured using the DSC and in-situ 
FTIR. Thermal decomposition was conducted at the reaction tem- 
peratue in He and the production rate was calculated by gas 
analysis, etc. In the investigation of the former, the relation be- 
tween temperature and DSC profile, that between temperature and 
the wave number of FTIR, etc. were determined. It was found that 
the relaxation or severance of non-covalent bond is generated by 
temperature rise(in the order of 100°C) in coal. Further, the behav- 
iour of coal could be quantitatively analyzed by endothermic rate of 
coal due to DSC. In the investigation of thermal decomposition, no 
effect was recognized for bituminous coal having a small number 
of OH radicals, but it was apparently found that the state of nonco- 
valent bonds can be varied by preheating some kinds of coal at a 
low temperature and thereby their thermal decomposition charac- 
teristics are varied and the conversion rate and tar yield can be 
improved. 2 refs., 6 figs., 2 tabs. 


14890 (CONF-9011320-, pp. 269-272) Conversion of 
deashed humic substance of coal into alkane carbons. Kiho, 
M. (Nihon University, Tokyo (Japan). College of Science and Tech- 
nology); Ota, T.; Kato, H.; Mashimo, K.; Wainai, T. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

A method was investigated which allows the conversion of 
carbons in the aliphatic portion bonded with the aromatic ring con- 
stituting the skeleton of coal into alkane carbons. Illinois No.6 coal 
of 200mesh powder is subjected to pyridine extraction to obtain hu- 
mic substance from the residue. This humic material is treated with 
hydrochloric acid and hydrofluoric acid to release coagulation and 
bonds due to metallic ions and removed organic acid etc. After the 
secondary pyridine extraction, a hydrogenation-decomposition re- 
action was carried out in the conditions of 5kg/em* of hydrogen 
initial pressure, 400°C of reaction temperature, 1h duration to- 
gether with tetralin. The product is fractinated to determine the 
conversion rate of reaction based on gravimetric measurement. 
The results are summarized below. The deashing rate of pyridine- 
insoluble humic material is 19.% by hydrochloric acid reatment, 
and 95.1% by further hydrofluoric acid treament. It is considered 
from the change of oxygen content that oxidation proceeds slightly 
by acid treatment. It is assumed from the comparison of the yield 
of bituminous substances that carboxylic acids, etc. are assumed 
to be set free by deashing process. The conversion rate of unpro- 
cessed and processed humic acids to alkane are determined to be 
1.6 and 1.4wt%, so that the conversion rate of aliphatic carbons 
bonded with the skeleton to alkane is condsidered to be small. 4 
refs., 4 tabs. 


14891 (CONF-9011320-, pp. 277-280) Study on gasification 
mechanism of Ca-loaded carbon by using SIMS and TPD. Ky- 
otani, T. (Tohoku University, Sendai (Japan). Chemical Research 
Institute of Non-Aqueous solutions); Hayashi, S.; Tomita, A.; Mar- 
tin, R. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. 
(In Japanese). From The 27th coal science conference (1990); 
Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal 
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Science Conference (1990). Order Number DE93775950. Source: 
OSTI; NTIS; Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A study was carried out on the catalystic mechanism of Ca which 
is a catalyst for gasification reaction of carbonaceous material. In 
the experiment, Ca was loaded on oxidation-treated high-density 
isotropic carbon to prepare a sample. After heat-treated to remove 
oxygen-containing compounds, the sample was circulated and 
gasified in system of 1.3x10.Pa at 900K. The produced gas was 
subjected to MS analysis, desorption produced pattern analysis of 
CO2 , CO and secondary-ion mass spectrometry. The analytical 
results are concluded as follows: the produced gas is composed of 
C'®O2, C'®O'8O, and C'8O, and its amount is large when Ca is 
loaded and otherwise small. The mechanism of the gasification in- 
cluding supposed generation of oxygen-containing compounds is 
as follows: First, oxygen molecules are dissociated and adsorbed 
on the surface of CaO to form a surface complex, from which ac- 
tive oxygen molecules are dissociated; the molecules migrate to a 
vacant site on the surface of carbon to produce an oxygen- 
containing copmpound. After the surroundings of CaO are fitlled 
with oxygen-containing compounds, excess oxygen molecules re- 
act with oxygen-containing compounds to generate CO2. 5 figs. 


14892 (CONF-9011320—, pp. 281-284) Determination of re- 
action model from TPR measurement of coal gasification. 
Makino, M. (National Research Institute for Pollution and Re- 
sources, Tsukuba (Japan)); Miura, K.; Silveston, P. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; 
Availalbe from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The present report describes the results of consideration on 
TPR(Temperature Programmed Reaction) which is used for the 
verification of reaction model of coal gasification and the determi- 
nation of rate parameters. The consideration was carried out in 
reference with the reason why all reaction models of volume, Grain 
and Bhatia-Perimutter agree with one TPR value and the difference 
of heating rates required for enabling model determination. The 
technique followed approximate transformation of each model for- 
mula. The form of Grain model formula is given by approximating 
the volume model formula with less than 5% of approximating pre- 
cision and accordingly the reactivities of these two formulas give 
similar values. Likewise, if Bhatia-Perimutter(B-P) formula is trans- 
formed with 0.02 or below set as the error given to reactivity, it 
becomes the volumetric model formula demonstrating similar con- 
formity. As for the heating rate required for determination of model, 
the minimum heating rate ratio (‘¥) required for each model can be 
derived. Since the B-P model approaches Grain model when the 
value of Y contained in the B-P formula is unity and approached 
the volume model when =0, the minimum rate ratio shows an 
abrupt rise in the vicinity of unity or zero of Y. 4 refs., 3 figs. 


14893 (CONF-9011320—, pp. 285-288) Formation of refrac- 
tory carbon in low temperature gasification of chars from 
forestburg (Canadian) coal. Makino, M. (National Research Insti- 
tute for Pollution and Resources, Tsukuba (Japan)); Miura, K.; 
Silveston, P. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Coal was carbonized in various types of reactor to investigate 
the reactivity characteristics of obtained chars. The expermental 
method is as follows: Canadian subbituminous coal as raw mate- 
rial is pyrolyzed at 700°C and 800°C in nitrogen atmosphere of 
ordinary pressure using a fixed-bed-, fluidized-bed-, spouted-bed- 
and entrained-bed reactors. The reactivity of char was measured 
based on the gravimetric change using a thermobalance after 
heated in excess air. The results are summarized below: there ex- 
ists a large difference of obtained char reactivity between two 
pyrolysis temperatures. The conclusion is that it depends on the 
difference of residence period. In other words, a longer residence 
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period causes low reactivity. While the reaction rate falls sharply at 
the reaction rate of 0.7-0.8 in chars having high reactivity, there ex- 
ist inactive carbon atoms in the chars short in residence period. It 
was confirmed that appearance of this two-stage gasification de- 
pends on the temperature of pyrolytic process and the residence 
period. 4 refs., 4 figs., 2 tabs. 


14894 (CONF-9011320-, pp. 289-292) Mechanisms of acti- 
vation and regeneration of iron-group metal catalyst in carbon 
gasification. Haga, T. (Tohoku University, Sendai (Japan). Chemi- 
cal Research Institute of Non-Aqueous Solutions); Suzuki, K.; 
Nishiyama, Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The present report presents the results of study of two phenom- 
ena, deactivation and re-activation accompanying temperature rise 
and activity increase due to the pretreatment of carbon surface or 
addition of salt of alkali earth, relating Ni-catalyst loaded on carbon 
in the gasification of carbonaceous material. The experiment was 
carried out by the method where calcined pitch coke, activated car- 
bon and Loy Yang coal char are impregnated and loaded with 
nickel nitrate, hydrogenated or hydrated, and the reaction rate and 
conversion rate were calculated from the amount of produced gas. 
The results are summarized as follows: there exist two activation 
temperature regions; the low temperature region changes with the 
kind of carbon and pretreatment(hydrogen treatment, air oxidation, 
etc.) of carbon. The adsorption of hydrogen lowers above Tam- 
mann temperature conceivably due to deactivation caused by 
coagulation of catalyst. The catalytic action is regenerated by 
water- or hydroge treatment in steam of 700-800°C. The catalytic 
activity is improved by subjecting carbon to rapid water-cooling, 
water- or hydrogen treatment in prior to loading Ni. Addition of 


salts of alkali earth elements improves the disperability of Ni corre- 
lated to activity. 10 figs. 


14895 (CONF-9011320—, pp. 297-300) Hydrocarbons and 
organosulfur compounds In Miike coal extract and structural 
correlation with Miike coal hydrogenation oll. Yokoyama, S. 
(Hokkaido University, Sapporo (Japan). Faculty of Engineering); 
Otani, A.; Sato, M.; Sanada, Y. Fuel Society of Japan, Tokyo 
(Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th coal 
science conference (1990); Tokyo (Japan); 29-30 Nov 1990. In 
Proceedings of the 27th Coal Science Conference (1990). Order 
Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Both the type of compound and the molecular weight distribution 
were compared between the n-hexane extract of Miike coal and the 
oil components in hydrogenation liquefaction oil by means of the 
HPLC. GC/MS method. The oil extract is n-hexane soluble sub- 
stance obtained by applying extraction sequentially with pyridine, 
benzene and n-hexane. The hydrogenated oil was obtained as a 
sample by hydrogenating and decomposing coal at the initial pres- 
sure of 100kg/cm * of hydrogen and 400°C and then subsequent 
extraction. The results are summarized as follows: There exist dif- 
ferences between the two components to be compared concerning 
the distribution of saturated hydrocarbon and aromatic compound. 
The oil extract is rich in 5-member ring naphthene compared with 
other types of naphthene. As for aromatic ring class, one-member 
ring aromatic compound in the oil extract has a peak of distribution 
on the compounds rich in naphthene ring (4-member ring naph- 
thene benzenes) and, on the other hand, 3-4 member ring aromatic 
compound has a peak on the compound lean in the number of ring. 
The distribution of 2-member ring aromatic compound has no differ- 
ence between the two. As to side-chain alkyl group, the molecular 
weight distribution of the two was obtained. 2 refs., 5 figs. 


14896 


(CONF-9011320-, pp. 301-304) Preliminary study on 
fixed bed coal liquefaction. Oshima, S. (National Chemical Labo- 
ratory for Industry, Tsukuba (Japan)); Kawamura, M.; Yumura, M.; 
Kuriki, Y.; Ikazaki, F.; Kamisawa, C. Fuel Society of Japan, Tokyo 
(Japan). 22 Nov 1990. 347p. (In Japanese). From The 27th coal 
science conference (1990); Tokyo (Japan); 29-30 Nov 1990. In 
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Proceedings of the 27th Coal Science Conference (1990). Order 
Number DE93775950. Source: OSTI; NTIS; Availble from The Fuel 
Scoiety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

Coal liquefaction reaction was carried out in the presence of six 
kinds of iron sulfide differing in mean grain size as catalyst in order 
to investigate the liquefaction using a fixed bed reactor. The exper- 
imental liquefaction reaction was performed using Wandoan coal, 
anthracene oil and a specified amount of catalyst in an autoclave 
in the conditions of 100kg/em? hydrogen, 450°C control tempera- 
ture and 60mins of duration. The reaction rate increases as the 
diameter of catalyst particles becomes smaller and the added 
amount increases. It was found that the generation of C1-C5 hy- 
drocarbon and CO and CO2 is not affected by particle diameter 
and the added amount and the reaction rate increases with high 
comsumption of hydrogen. The rate constant kt of THF-soluble 
fraction generating reaction and the outer surface area Ap of cata- 
lyst were obtained from a definition formula. In the range of Ap 
from O(no catalyst) to 0.4, kt is 2.0x10-* showing no catalytic 
effect, but kt increases with the increase of Ap when Ap>8. A liq- 
uefaction reaction was performed using a packed bed. In this 
reaction, 30wt.% slurry of Wandoan coal with hydrogenated an- 
thracene used as solvent was circulated. 3 refs., 3 figs., 4 tabs. 


14897 (CONF-9011320—, pp. 305-308) Study on the model- 
ing of coal liquefaction. 3.: Simulation of coal liquefaction by 
using model based on moiequiar weight distribution. Yumura, 
M. (National Chemical Laboratory for Industry, Tsukuba (Japan)); 
Kawamura, M.; Kuriki, Y.; Oshima, S.; Ikazaki, F. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

A model which describes the coal liquefaction reaction based on 
a liquefaction process, solvent hydrogenation process and separa- 
tion process was developed to simulate the process characteristics. 
This model uses temperature and pressure as process state vari- 
able and molecular weight as a variable describing concentration. 
The change of molecular weight distribution is traced and when the 
change converges, the process is decided to be in a steady state. 
Considering that the liquefaction reaction process is performed in a 
completely mixed state; the solvent hydrogenation process is plug 
flow; material balance is taken to derive the formula representing 
the respective change of concentration. The formula for concentra- 
tion change in the separation process was represented by the 
variation of filter function. The formula for reaction rate was pre- 
pared by adopting Prasad’s model. It is concluded that the entire 
process can be simulated using one state variable (molecular 
weight). Distillation, separation, centrifugal separation, etc. can be 
simulated by changing the filter function in the separation process. 
Molecular weight is correlated with physical property and the distri- 
bution of physical property can be predicated. 4 refs., & figs., 1 tab. 


14898 (CONF-9011320-, pp. 309-312) Studies on brown 
coal liquefaction. 5.: Pyrolysis of metal carboxylate salt. Ikari, 
K. (Mitsubishi Kasei Co., Tokyo (Japan)); Tazawa, K.; Kageyama, 
Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in 
Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The present report describes the results of investigation using 
model compounds for the purpose of obtaining basic data concern- 
ing the behavior of carboxylic group contained in brown coal at the 
time of liquefaction of the coal. The model compounds used were 
acetic acid and metallic salt of bonzoic acid. These compounds 
were put into a N® -sealed microbombe and pyrolyzed at a speci- 
fied temperature. The reaction of dried calcium acetate has a large 
temperature coefficient, proceeds rapidly at 430-440°C and its acti- 
vation energy was 84.9kcal/mol. Water was added under the 
assumption of water generation in the liquefaction reaction. As a 
result, it was found that the pyrolytic reaction is accelerated. When 





heavy liquefaction fraction is added to the pyrolytic system, a pro- 
motion effect that the starting temperature of pyrolytic reaction was 
lowered by about 50°C was recognized. In this case, no difference 
in the addition effect of primary and secondary heavy fractions was 
observed. It was confirmed from the examination of model com- 
pound of heavy fraction that pyrolysis promoting effect is given by 
carbonyl-, phenolic hydroxy group and donating hydrogen out of 
functional groups in heavy fractions. 3 refs., 6 figs. 


14899 (CONF-9011320—, pp. 313-316) Hydroliquefaction of 
Illinois coal with petroleum atmospheric residue using oll- 
soluble molybdenum catalyst. Inukai, Y. (Government Industrial 
Research Institute, Kyushu, Saga (Japan)). Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Discussions were given on conditions to liquefy Illinois coal with 
petroleum atmospheric residue using an oil-soluble molybdenum 
catalyst. The raw materials are the Illinois coal No. 6 with 200 
mesh or lower, petroleum atmospheric residue hydrogenated as 
solvent, and molybdenum dithiophosphate as catalyst. Used also 
for the purpose of comparison were tetralin and recycled oil as well 
as Ni sulfide/Mo/alumina catalysts. The coal was liquefied under 
the condition of the initial hydrogen pressure at 6 Mpa, the bath 
temperature at 400°C and the duration of one hour. Relationship 
was sought of reaction temperature, reaction time, amount of cata- 
lyst, and solvent ratio with such unsoluble components as toluene, 
pyridine, and hexane. The following results were obtained: The oil- 
soluble catalyst makes the normal-pressure oil residue lighter in 
gravity and showed higher coal liquefaction rate than the Ni/Mo 
catalyst; and the hydrogenated normal-pressure oil residue solvent 
showed higher liquefaction rate than the normal-pressure oil residue 
solvent, matching for the recycled oil in liquefaction at 400°C, but 
not as high as the tetralin solvent. 3 refs., 9 figs., 2 tabs. 


14900 (CONF-9011320-, pp. 317-320) Hydroliquefaction of 
Taiheiyo coal in the presence of catalysts with ruthenium. 
Kotanigawa, T. (Government Industrial Development Laboratory, 
Hokkaido, Sapporo (Japan)); Yokoyama, S.; Yamamoto, M.; 
Maekawa, Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS. 

With an objective of improving hydrogenating activities of coal 
liquefaction on aromatics and promoting hydrocracking of hydro- 
genated aromatic rings, discussions were given on _ liquefying 
catalysts. Catalysts were manufactured with ruthenium supported 
on iron sulfide, iron oxide, silica alumina, alumina, and zirconia. All 
of these five kinds of catalysts contained ruthenium at 0.013% by 
weight. The reaction was conducted with mixtures of coal, tetralin, 
and catalyst placed in an autoclave, and heated to a maximum 
temperature of 450°C under an initial hydrogen pressure of 10 
Mpa. Products were sorted to examine activities of the catalysts. 
Benzen-soluble component content was used as a parameter of 
the coal liquefaction. In addition, hydrogen consumption was calcu- 
lated to evaluate the catalytic activities. The findings may be 
summarized as follows: Addition of very small amount of ruthenium 
promotes nuclear hydrogenation effectively; however, coal liquefac- 
tion requires advancing hydrocracking further, rather than stopping 
at production of naphthene rings; and Co and Mo catalysts com- 
pared at the same time may be used as well-balanced catalysts. 1 
ref., 4 tabs. 


14901 (CONF-9011320-, pp. 321-324) Apparent interaction 
between coal and tar sand bitumen during heating in co- 
processing. Nagaishi, H. (Government Industrial Development 
laboratory, Hokkaido, Sapporo (Japan)); Kotanigawa, T.; Maekawa, 
Y. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in 
Japanese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
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NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Tracing studies were given on a heating process up to a reaction 
temperature in co-processing of tar sand bitumen vacuum bottom, 
a petroleum-based heavy-gravity oil with coal to elucidate interac- 
tions between both materials. The experiment was carried out 
under H2 atmosphere at 10 MPa with presence of a catalyst. The 
result may be summarized as follows: According to distribution of 
products produced during raising the temperature to 300°C to 
450°C in the co-processing reaction, the coal begins conversion 
slowly above 300°C, and gases are produced noticeably above 
400°C; however, no large difference is recognized in the liquid 
product yield; molecular weight reducing reaction does not 
progress independently in the coal and bitumen, but interactions 
that show positive effect were recognized between the coal and the 
products or between the coal and the bitumen; and this positive ef- 
fect is caused from the coal attributable products produced in the 
vicinity of 300°C. 1 ref., 4 figs., 2 tabs. 


14902 (CONF-9011320—, pp. 325-328) Catalytic activities of 
various catalysts in coprocessing of Taiheiyo coal with Cold 
Lake vacuum bottom. Yokoyama, S. (Government Industrial De- 
velopment Laboratory, Hokkaido, Sapporo (Japan)); Yoshida, T.; 
Maekawa, Y.; Kotanigawa, T. Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceed- 
ings of the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Discussions were given on catalysts used in coprocessing Tai- 
heiyo coal and Cold Lake vacuum bottom. The catalysts used were 
17 kinds including FeS2 , Fe203 (SO4)2 , S, silica alumina, their 
compound systems, and systems of coals loaded with RuCls. The 
reaction was conducted under an initial hydrogen gas pressure of 
10 MPa and a temperature of 450°C. Reaction products were 
sorted into n-hexane solubles, n-hexane insoluble benzene extracts 
and residues. The materials were analyzed using hydrogen analy- 
sis, 'C-NMR and a distillation balance. The findings are 
summarized as follows: Catalysts to obtain products with high 
reaction factor (residual criterion), low boiling point, high hydro- 
genation depth, and rich in aliphatics would include Fe203(S04)2, 
Ru/FeS2 and Ru/Fe203(SO4)2; and these catalysts have better 
performance than with commercially available Ni/Mo catalyst or Co/ 
Mo catalyst. Particularly, Fe203(SO4)2 is more advantageous in 
terms of price as it contains no precious metals. 6 tabs. 


14903 (CONF-9011320-, pp. 329-332) Evaluation study of 
coprocessing using Ni-Mo/AI203 catalyst. Inaba, A. (National 
Research Institute for Pollution and Resources, Tsukuba (Japan)); 
Yamamoto, Y.; Miki, K.; Sato, Y. Fuel Society of Japan, Tokyo 
(Japan). 29 Nov 1990. 347p. (In Japanese). From The 27th coal 
science conference (1990); Tokyo (Japan); 29-30 Nov 1990. In 
Proceedings of the 27th Coal Science Conference (1990). Order 
Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Discussions were given with an objective to identify features in 
reactions using high-concentration hydrogenating catalysts and 
boiling beds for coprocessing coal with petroleum-based heavy- 
gravity oil. The materials were Taiheiyo coal finer than 100 mesh, 
solvent comprising tar sand bitumen and tetralin mixed at predeter- 
mined ratio, and Ni- Mo/Al2 O3 catalysts with varied compound 
ratios. The experiment was carried out in an autoclave under an 
initial hydrogen pressure of 85 kg/cm*, a temperature of 450°C 
and a duration for 60 minutes. The result may be summarized as 
follows: Hydrocarbon is produced mainly from the bitumen, and 
CO and CO2 are from the coal; the oil yield has catalyst depen- 
dence; treating vacuum bottom alone at high concentration without 
using coal may be more advantageous from the oil yield viewpoint; 
hydrogen is consumed less when tetralin is present in abundance, 
but more bitumen is more advantageous for higher oil yield; and an 
expression was derived to evaluate the system economy, and it 
was determined that the ‘higher the oil yield/hydrogen consump- 
tion’, the more advantageous. 6 figs., 1 tab. 
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14904 (CONF-9011320-, pp. 333-336) Coprocessing of 
coal-derived oil and petroleum gas oil over ruthenium pro- 
moted molybdate catalysts. Yoshimura, Y. (National Chemical 
Laboratory for Industry, Tsukuba (Japan)); Sato, T.; Shimada, M.; 
Matsubayashi, N.; Nishijima, A.; Nakamura, Y.; Yoshitomi, S. Fuel 
Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Discussions were given on activities of catalysts of Ni/Mo and 
Co/Mo added with ruthenium in hydrogenating coal-derived oil. The 
catalysts used were Ni/Mo, Co/Mo, Ruw/Ni/Mo and Ru/Co/Mo 
loaded with -+-Al2O3. Coal-derived oi! was used for hydrodenitro- 
genation, and petroleum gas oil for hydrodesulfurization. Four 
levels were selected for initial hydrogen pressures, and three levels 
for reaction temperatures. Oxygen compound or sulfur compound 
was added in some reactions. The result may be summarized as 
follows: Adding ruthenium in the NiMo catalyst increased hydro 
denitrogenation activity, but no effect was recognized in the CoMo 
catalyst; benzofuran was added as an oxygen compound and 
DMDS as a sulfur compound in the denitrogenation reaction, 
where the activity decreased especially in oxygen addition; control- 
ling S and O in the material is important; effect of mixing petroleum 
gas oil on denitrogenation of the coal-derived oil was discussed on 
each catalyst; and ruthenium addition was found effective for a 
mixing rate of petroleum gas oil up to 80%. 6 refs., 4 figs. 


14905 (CONF-9011320—, pp. 341-344) Study on separation 
of heteroatomic compounds in naphthas. 3.: Separation of 
phenols and nitrogen compounds by extraction method with 
various surfactants. Yoshida, T. (Government Industrial Develop- 
ment Laboratory, Hokkido, Sapporo (Japan)); Yoshida, R.; 
Kotanigawa, T.; Maekawa, Y. Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceed- 
ings of the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Searches were made on surfactants with high extractivity to sep- 
arate phenols and nitrogen compounds from naphtha fraction 
obtained from liquefying sub-bituminous coal. Discussions were 
also given on effect of methanol addition, and recyclability of ex- 
traction solvents. The surfactants discussed included 18 kinds of 
anionic and non-ionic surfactants. The naphthas used contained 
phenols at 9.50% by weight and nitrogen compounds at 0.65% by 
weight. Use of surfactants showed generally higher phenol 
extraction rates than with use of pure water. However, with poly- 
oxyethylene nonyiphenylether sulfate, separation was impossible 
because of formation of emulsions. Polyoxyphenylether generated 
an intermediate layer in the interface. Therefore, alkylbenzen sul- 
fonic acid (A) was determined the most suitable. The compound 
(A) was effective also on nitrogen compounds. Three extractions 
removed phenols at 99% and nitrogen compounds at 89%. Verifi- 
cation was made on the effect of methanol addition and the 
recyclability of extraction solvent (water and water/methanol). 1 
ref., 3 figs., 2 tabs. 


14906 (CONF-9011320—, pp. 345-347) Composition of hy- 
drogenated products of natural organic resources. Sugimoto, 
Y. (National Chemical Laboratory for Industry, Tsukuba (Japan)); 
Miki, Y.; Hayamizu, H.; Yamadaya, M. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DES3775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Natural organic compounds were hydrogenated to elucidate simi- 
larities and differences in the products. Natural organic compounds 
used as test specimens included 19 kinds of compounds, including 
cellulose, Japanese red pine, lignin, and different kinds of coals. 
These test specimens were reacted in an autoclave in the 
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presence of Ni- Mo/Al208 catalysts and tetralin under an initial hy- 
drogen pressure of 9.8 Mpa, a temperature of 350°C, and for a 
duration of three hours. Compositions of the products were sought 
using GC. The following findings were obtained: Test specimens 
containing more oxygen had more losses, because of the oxygen 
having converted mainly into water. More methane was produced 
from lignin, lumbers, and peats. The methane production de- 
creased as the compounds are more coalified. Cyclohexanes 
showed trends analogous to methane. Normal chain paraffins 
(C15-C34) are not produced in medium-gravity oil from lignin and 
lumbers, but from peats, brown coal, sub-bituminous coal and bitu- 
minous coal in that decreasing order. Production of paraffins higher 
than C24 increased as the products are more coalified. It is inferred 
that, with progress of the coalification, the normal chain paraffins 
are linked to coal structure and C-C bonding. 2 figs., 1 tab. 


14907 (CONF-9111249-, pp. 145-148) Solvent de-ashing of 
CLB. 5.: Continuous de-ashing with coal-derived naphtha. 
Okuyama, N. (Kobe Steel, Ltd., Kobe (Japan)); Suda, S.; Masuda, 
K.; Hirano, T.; Okuma, O.; Matsumura, T. Fuel Society of Japan, 
Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 7. discus- 
sion meeting of DGMK Technical Group on analytics; Celle 
(Germany); 4-5 Nov 1991. In Proceedings of the Joint Meeting of 
The Fuel Society of Japan (1991).: 28th Coal Science Confer- 
ence/91st Coke Meeting. Order Number DE93776037. Source: 
OSTI; NTIS; Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A discussion was given on the relationship between the proper- 
ties of naphtha used in a continuous process to deash coal 
liquefaction product (CLB) in brown coal two-stage liquefaction and 
the de-ashing performance. Based on the result of the above dis- 
cussion, this paper discusses a method to establish extraction ratio 
between the overflow (OF) and the underflow (UF) as one of the 
de-ashing conditions. The experiment used two kinds of CLB and 
five kinds of naphtha with different densities. The experimental 
conditions were set at a temperature of 250°C, a pressure of 5 
MPa, and an underflow of 0.13 kg/em?h, with the slurry concentra- 
tion and the extraction ratio varied. The relationship between the 
naphtha density and the de-ashing performance was sought. Com- 
pression degrees (concentrations) of the ash in the UF have critical 
values for each naphtha density. Ash with densities higher than the 
critical value overflows to the oF side. On the other hand, the criti- 
cal compression value for the naphtha density changes linearly. 
This relation can be used to derive a suitable extraction ratio (OF/ 
UF), with which all the ash can be extracted at below the compres- 
sion limit value and good de-ashing result can be obtained. 5 figs., 
2 tabs. 


14908 


(CONF-9111294—) Proceedings of the Joint Meeting 
of The Fuel Society of Japan (1991).: 28th Coal Science Con- 


ference/91st Coke Meeting. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Relating to coke, studies are made on the rapid coke production 
method, oven investigation during carbonization, and operational 
management control. As to coal science, studies are mainly on the 
brown coal two-stage liquefaction (BCL) method, and data on the 
pilot plant and PSU are reported. Concerning bituminous coal liq- 
uefaction, PSU data mostly including the NEDOL process, and 
characteristics of liquefaction residue and its effective utilization by 
thermal decomposition are reported. Regarding the liquefaction 
mechanism, an experimentally extensive study on catalyst, solvent 
and reaction conditions is made using model materials and coal it- 
self on the bench scale and also in the pilot plant. Engineering 
subjects on residue, solvent deashing, scale attachment and co- 
processing are also reported. Relations of decomposition process 
to coal chemical structure changes and reaction conditions are in- 
vestigated. As to coal gasification, studies, which are not many, 
are conducted on material balance, heat balance, and image char- 
acteristics of char for gasification and factors controlling reactivity. 





14909 (CONF-9111294—, pp. 5-8) Features and practical 
use of Texaco coal gasification process. Sueyama, T. (Ube Am- 
monia Industry Co. Ltd., Yamaguchi (Japan)). Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91 st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

This paper summarizes the Texaco coal gasification process 
mainly on ammonia manufacturing at Ube Kosan Company. As a 
result of coal price rise that occurred after the War, the ammonia 
manufacturing gas process was converted to the Texaco pressure 
gasification process which uses crude oil. However, because of its 
high fixed cost, the process was changed to steam reforming of 
natural gas and naphtha in 1967. The process was then switched 
to a system using LPG and LNG because of the oil crises that 
caused a jump in naphtha price. However, owing to poor economic 
viability of the system, the process was returned again to a coal 
process in 1983, when the Texaco coal gasification process was 
adopted. The NHS facility has an output of 1000 tons a day, and is 
continuing smooth operation for more than seven years. In devel- 
oping this process, studies have been given on coal particle size 
distribution and additives to raise coal-water slurry concentration 
without raising viscosity. As a result, concentration of up to 70% is 
now possibile. With respect to an ash problem, slag mode opera- 
tion using the melting and quenching method was realized 
successfully. Furnace bricks with long service life have also been 
developed. The paper presents operations and constructions of the 
Texaco coal gasification process facilities in the world. 1 tab. 


14910 (CONF-9111294—, pp. 9-15) Pitch based advanced 


carbon materials (resourceful utilization technologies of pitch). 
Matsumura, Y. (Osaka Gas Co. Ltd., Osaka (Japan)). Fuel Society 
of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 


28. coal science symposium and 91st special meeting on coke; 
Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting 
of The Fuel Society of Japan (1991).: 28th Coal Science Confer- 
ence/91st Coke Meeting. Order Number DE93776037. Source: 
OSTI; NTIS; Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

This paper summarizes manufacture, features, and application of 
coal tar pitch-based functional carbon materials. The newly devel- 
oped process produces, in addition to pitch for carbon fibers, 
mesocarbon micro beads as a side-product in tar heat treating pro- 
cess. Light-gravity fractions lighter than naphthalene can be utilized 
as aromatic chemical products, and also used as high-value added 
pitch fluoride. Isotropic pitch is used for general-purpose carbon 
fibers as well as for the world’s first pitch-based fibrous activated 
carbon with high activation efficiency. High-elasticity carbon fibers 
made from non-isotropic pitch have superior crystalline orientation 
to PAN-based products, and are highly elastic and heat conductive. 
Two-dimensional carbon films have a graphite structure and non- 
isotropy in electric and thermal conductivity. Pitch fluoride has 
higher economic effect, hydrophobicity, and thin-film possibility than 
PTFE. Activated carbon made from mesocarbon micro beads has 
a surprisingly large specific surface area and capability of high- 
density formation, there by acting as superior adsorbents. The 
paper also introduces representative applications of functional car- 
bon materials. 6 figs., 3 tabs. 


14911 (CONF-9111294—, pp. 17-21) Rapid production of 
coke by use of a simulated moving bed reactor. Miura, K. (Ky- 
oto University, Kyoto (Japan). Faculty of Engineering); Hayashi, J.; 
Sano, N.; Hashimoto, K.; Iwakiri, H. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTIi; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

A rapid coke production method was discussed to cope with ag- 
ing degradation and production capacity decrease in a furnace to 
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make blast-furnace cokes. The temperature raisins patterns include 
the process ‘A’ in which the temperature is raised rapidly up to 
500°C and the process 'B’ in which raising the temperature is 
slowed down after 300°C. The Balmer coal and the Peak Down 
Highway (PDH) coal were lumped and coked in a zone with wider 
reaction pipes. Tar-like material generated in the lower part of a 
pipe moved upward along the pipe, and accelerated coking of the 
coal. On the other hand, the Optimum (OP) coal has developed no 
fusion among coal particles and coking. However, when the OP 
coal was used with the PDH coai or added with tar pitch extracted 
from the PDH coal, even the OP coal was coked. Utilizing the tar 
enables manufacture cokes from semi-caking coals which do not 
coke independently. Differing from the process ‘A’ , the process B 
cokes coals only at a low level, wherein the rate of raising the tem- 
perature up to a melting stage or the retention time at around 
500°C affected largely the coking. This experiment has made it 
possible to produce cokes rapidly. 9 figs., 1 tab. 


14912 (CONF-9111294—, pp. 22-25) Characteristics of 
baked biocks of coal liquid vacuum residues. Furuta, T. (Na- 
tional Institute for Resources and Environment, Tsukuba (Japan)); 
Maruyama, K.; Yamada, Y.; Shiraishi, M. Fuel Society of Japan, 
Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal 
science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

In order to utilize effectively coal liquid vacuum residues, insolu- 
ble (Tl) components extracted from the residual liquid using 
toluene a were crushed, formed, and heated i an attempt of 
making sinters. Increasing the forming pressure has resulted in in- 
creased bulk density and compression strength. A heat treatment 
temperature to obtain sinters with high compression strength was 
in a range from 1000°C to 1100°C. The higher the toluene- 
insoluble and quinoline-soluble (T/QS) component content, the 
more the compression strength increased. A TI sinter contained 
easily combustible and not easily combustible components. While 
the Tl sinter contains a great amount of inorganics, it also contains 
TVQS corresponding to G-component necessary for sintering at 
24% to 36%, which gets softened and melted during the heat treat- 
ment process causing the particles in the formed body to fuse and 
bond to each other. It was learned, therefore, that sinters with high 
mechanical strength can be obtained without a need of adding a 
binder component. 1 ref., 2 figs., 4 tabs. 


14913 (CONF-9111294-—, pp. 26-30) Experimental results of 
coarse coke production on coke oven. Suzuki, Y. (Nippon Steel 
Co. Ltd., Tokyo (Japan)); Kobayashi, J.; Yokomizo, M. Fuel Society 
of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). From 
28. coal science symposium and 91st special meeting on coke; 
Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting 
of The Fuel Society of Japan (1991).: 28th Coal Science Confer- 
ence/91st Coke Meeting. Order Number DE93776037. Source: 
OSTI; NTIS; Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective to expand coke grain size, discussions were 
given on methods to suppress thermal stresses under high temper- 
atures and high pressures, which determine coke cracking. A 
suppressing method adopted was to mix coke with pitch. The test 
was carried out first in a small test furnace with coke manufactur- 
ing coal made to predetermined grain size and carbonized. Coke 
powder with predetermined grain size was added by a prescribed 
amount to measure the coke grain size and quality. Effects of the 
pitch addition were also measured. A full-size furnace was oper- 
ated at a temperature of 1210°C with powder coke added at 5% 
and pitch at 5%. The findings obtained may be summarized as fol- 
lows: When coke is added at 5% to ordinary coal in a conventional 
coke furnace, the coke are produced coarse in size; the coke qual- 
ity (CSR) lowers in this case, but it becomes normal when pitch is 
added at 5%; and this method enabled the coke grain size to be 
improved to 16.7 mm just after wet extinction and to 2.9 mm after 
having been transported before a blast furnace while maintaining 
the quality under high coke furnace operation rates. 9 figs., 2 tabs. 
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14914 (CONF-9111294—, pp. 31-36) Activated sludge treat- 
ment contro! using a supersonic wave. Yamamoto, H. (The 
Kansai Coke and Chemicals Co. Ltd., Osaka (Japan)); Inamasu, H. 
Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
A supersonic activated sludge level meter was installed in a gas- 
liquid treatment facility for waste water produced in processes to 
carbonize coals to make cokes. As a result, continuous measure- 
ment has become possible, and a certain relationship was 
discovered between the images obtained from the measurement 
and the activities of the activated sludge. A course of the studies is 
summarized as follows. The gas-liquid treatment facility is a waste 
water purifying facility utilizing biochemical oxidation using bacteria, 
comprising aeration tanks and precipitation tanks. The sludge level 
meter operates on a principle that a sludge face depth is derived 
from time for a supersonic wave to reflect from boundaries with dif- 
ferent sludge concentrations. An investigation was carried out on 
what state the sludge is in makes measuring the sludge level pos- 
sible. As a result it was found that the activities of the sludge in the 
precipitation tank are indicated as changes in color patterns on the 
level meter monitor. The patterns are divided largely into four pat- 
terns. It was confirmed that monitoring is possible when the meter 
is operated in a pattern that the sludge face can be located clearly 
because of no presence of suspended sludge and in a pattern that 
some suspended sludge is present but the sludge face and the 
bottom of the precipitation tank can be located. 7 figs., 2 tabs. 


14915 (CONF-9111294—, pp. 37-41) Development of two- 
stage charging method in coke oven. Hanaoka, K. (Kawasaki 
Steel Corp., Tokyo (Japan)); igawa, K.; Fujii, T.; Takuwa, H.; Tera- 
zono, K.; Kasaoka, S. Fuel Society of Japan, Tokyo (Japan). 7 Nov 
1991. 387p. (In Japanese). From 28. coal science symposium and 
91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In 
Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

A two-stage coke oven charging method was developed with an 
objective to equalize coke bulk density in a coke oven. This 
method is characterized by charging coke in two stages from two 
hoppers with different charging heads. This paper describes a 1/3 
scale cold model experiment, a bulk density distribution estimating 
model, and an experiment using a full-size oven. The 1/3 scale 
model consists of two hoppers and a model carbonizing chamber 
having a sampling hole. The bulk density was measured on coal 
collected through the sampling hole. The estimating model used six 
formulas with coal solidifying force and dropping impact force at 
charging as parameters. The full-size oven experiment used an 
oven modified to a double hopper. The results of these experi- 
ments and simulation may be summarized as follows: Difference in 
the bulk density in the carbonizing chamber is caused from change 
in the dropping impact force based on change in the charging 
head, which was verified in the model experiment; and it was veri- 
fied that the bulk density difference in the oven height direction 
was halved as a result of adopting this method, that the coke 
stumbier strength was raised by 1.0 as a result, and that coal 
charging amount was increased by 3%. 7 refs., 10 figs., 1 tab. 


14916 (CONF-9111294-, pp. 42-46) Investigation on par- 
tially carbonized charges in shock-cooled oven. Part 3.: Study 
on density distribution in coke lump. Nishimura, M. (The Kansai 
Coke and Chemicals Co. Ltd., Osaka (Japan)); Asada, S.; Uemura, 
N. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/9ist Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
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With an objective to elucidate coal carbonizing mechanisms, 
considerations were given on correlation between pressures ap- 
plied on resolidifying faces on softened melts and steam flows in 
an oven based on sparse and dense part distribution in a coke 
lump. The tests were carried out as follows. Coal was quenched by 
sprinkling water when carbonization has progressed to 50% in a 
full-size furnace to investigate test samples. A small electric oven 
was used to perform carbonization under conditions that steam 
generated in the coal core side moves toward only the furnace wall 
direction and relationship between steam moving resistance and 
distribution of densities in coke lumps can be identified. Xray per- 
meability and hole size ratio in the cake lumps were measured. 
Inference was made that compression to resolidifying faces on 
softened melts has decreased sharply, using permeability and hole 
size ratio in the quenched cokes. This is because the resistance of 
flow-out of the steam toward the furnace wall direction has de- 
creased as a result of the softened melt layer having been broken 
due to the steam generation. Identifying the steam flow is impor- 
tant in controlling the coke properties. Apart from this density 
change, a presence of sparse and dense part distribution was veri- 
fied that relates to the steam movement. 7 refs., 8 figs., 2 tabs. 


14917 (CONF-9111294—, pp. 47-51) Heating pattern control 
system for each oven in Yawata No.5 coke battery. Shihara, Y. 
(Nippon Steel Corp., Tokyo (Japan)); Nakagawa, Y.; Sato, T.; 
Tanaka, K.; Yamamoto, Y. Fuel Society of Japan, Tokyo (Japan). 7 
Nov 1991. 387p. (In Japanese). From 28. coal science symposium 
and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. 
In Proceedings of the Joint Meeting of The Fue! Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS (US Sales Only). 

A heating pattern control system by each oven was developed 
as a method to control heating a chamber type coke oven, and 
was used in a full-size oven. This paper describes the contents of 
the development. The system consists mainly of electric power 
driven valve controllers to contro] ovens on a single oven basis, 
thermocouples to measure temperatures in generated gases and at 
oven walls, as well as temperature distribution in the oven length 
direction, an exhaust gas analyzing system to control air to fuel ra- 
tio on a single oven basis, oven pressure sensors, and heat storing 
chamber sensors. The exhaust duct was split into multiple ducts 
with each duct installed with a damper to adjust pull-in pressures 
to make temperature distribution control possible. As a result, it 
was verified that superior controllability can be obtained even on 
time-based changes and changes due to external turbulences. It is 
also possible to control individually the temperature peak time for 
the generated gases and the oven wall temperatures at coke un- 
loading as parameters that enable conditions of the full-scale oven. 
Further, single oven controlling processes were improved, and the 
controllability of two times as high as that in the conventional pro- 
cesses was achieved. Coke quality was also improved as a result, 


with the formed coal mixing proportion reduced from 25% to 8%. 3 
refs., 13 figs. 


14918 (CONF-9111294—, pp. 52-56) Construction and oper- 
ation of coal moisture control system for Kimitsu No.1-3 coke 
oven. Kaneko, A. (Nippon Steel Chemical Co. Ltd., Tokyo (Japan)); 
Tajiri, T.; Yokota, Y.; Katahira, H.; Tahara, T.; Miyaji, H.; Komai, K.; 
Nagahama, T. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

This paper describes summary and operation record of a coal 
moisture control system which began operation in 1991 at Kimitsu 
Works of Shin Nittetsu Chemical Company. The facility capacity is 
summarized as a coal processing of 390 tons per hour (dry basis), 
a drying capacity from 9.5% to 5.7%, and steam generation at 8 to 
12 kg/cem*G as a drying heat source. The dryer adopted the 
coal-in-tube system, with hoppers installed to make continuous op- 
eration possible, and a vertical conveyer to utilize space effectively. 
Environmental measures include installation of dust collectors on 
each facility. A super decanter was disposed to remove tar sludge 





and water. The operation record is reported as follows. The water 
content target of 5% is being achieved, and the drying performance 
is functioning as planned. The coke oven achieved an improve- 
ment in coal charging amount by 7% as a result of installation of 
the moisture control system, resulting in reduction of carbonizing 
heat quantity by 70 Mcal per ton of coal. Sludge amount was dou- 
bled over the wet coal operation, but quality of the refined tar has 
not changed because of the effect of the three-phase super de- 
canter. Sludge in part of the coolers has increased slightly, but no 
reduction in the cooling performance has occurred. 9 figs., 2 tabs. 


14919 (CONF-9111294-, pp. 57-60) Thermolysis and hydro- 
cracking of diarylalkanes. Wei, X. (The University of Tokyo, 
Tokyo (Japan). Faculty of Engineering); Ogata, E.; Niki, E. Fuel So- 
ciety of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS (US Sales Only). 

Discussions were given on thermolysis and hydrocracking of di- 
aryalkanes with methylene chains of different lengths, in relation 
with coal liquefaction. The model compounds used were dinaphthyl 
methane, dinaphthyl ethane, biphenyl, diphenyl methane, bibenzyl, 
diphenyl propane and triphenyl methane. The hydrocracking was 
carried out under presence of FeS2 or sulfur and solvent at a hy- 
drogen pressure of 10 MPa and a temperature of 300°C. The 
following findings were obtained from the discussion: Dinaphthy/ 
alkanes have higher reactivity than diphenyl alkanes because of 
naphthalene rings accepting hydrogen more easily;  diaryl 
methanes with one methylene group has higher reactivity than 
other diaryl alkanes, producing decomposed products selectively; 
and the decomposition rate of aryl alkanes is determined generally 
by difference of stabilities in such groups as aryl and aryl methyl 
on the other sides of the aryl groups produced by the hydrocrack- 
ing. 2 figs., 2 tabs. 


14920 (CONF-9111294—, pp. 61-64) Coal liquefaction by us- 
ing UCT solvent. Hayashi, S. (Osaka City University, Osaka 
(Japan). Faculty of Engineering); Miura, Y.; Yano, M.; Ogo, Y. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective of reducing hydrogen in a coal liquefaction pro- 
cess, discussions were given on a process aiming at removing low 
molecular weight components out of the system without supplying 
hydrogen. This paper describes the contents and results thereof. 
Wandoan and Yallourn coals had a considerable amount extracted 
by using water and benzene. Illinois coal was liquefied after pre- 
treatment using UCT solvent (cyclohexanol aqueous solution at 
33.9% by weight). As a result, noticeable effect was recognized es- 
pecially in the HS yield. The steam pretreatment reported 
previously was tested additionally using this method, but no im- 
provement was verified in the liquefaction yield. Further, two-stage 
liquefaction using steam explositon method for pretreatment was 
carried out on Illinois coal. This is a method to reduce pressure at 
a stroke from a high-temperature high pressure under copresence 
of steam. Coal liquefaction was accelerated only when the pressure 
was reduced rapidly, resulting in increased oil yield. These discus- 
sions on treatment methods explain that coal components solidify 
in water and prevent water as reaction species from approaching, 
and that the methods that allow the approach are the steam explo- 
sion method and the UCT solvent method. 3 refs., 4 figs., 2 tabs. 


14921 (CONF-9111294-—, pp. 65-68) Optimization of reaction 
conditions at each stage in the two-stage liquefaction of 
brown coal. Mochida, |. (Kyushu University, Fukuoka (Japan). In- 
stitute of Advanced Material Study); Sakata, R.; Honda, K.; 
Sakanishi, K. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
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28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
Discussions were given on roles of solvents and catalysts in two- 
stage coal liquefaction that provides high liquefaction yield and oil 
yield. The raw materials used in the experiment were brown coal, 
1, 2, 3, 10b-tetrahydrofluo ranthene (4HFL) as hydrogen donating 
solvents, pyrene as a non-hydrogen donating solvent, and catalyst 
FeS2. The reaction was carried out under predetermined hydrogen 
pressure, temperature and time, and the products were sorted us- 
ing THF hexane and hexane. With the catalyst existing systems, a 
composition with 4 HFL at 75% and pyrene at 25% provided the 
maximum liquefaction yield (oil + asphaltene, O + A) and oil yield. 
With the systems without catalyst, the (O + A) yield has reached 
the maximum with 4HFL at 100%, and the oil yield with 4HFL at 
75% and pyrene at 25%. Catalyst may be regarded as not con- 
tributing to improving the oil yield. Temperature rise in catalyst-free 
systems raised the gas yield but reduced the oil yield. Effects of dif- 
ferent catalysts were discussed. Catalysts accelerate solubilization 
of coal faster than in catalyst-free systems, but none has exceeded 
the activity of synthetic FeS2. Improving catalyst activity is neces- 
sary through such means as pulverization. 4 refs., 3 figs., 1 tab. 


14922 (CONF-9111294—, pp. 69-72) Additive effects of phe- 
nols on hydrogenolysis of acidic, neutral and basic fractions 
in coal liquefied ofl. Sugano, M. (Nihon University, Tokyo (Japan). 
College of Science and Technology); Uchiyama, S.; Okazaki, T.; 
Mashimo, K.; Wainai, T. Fuel Society of Japan, Tokyo (Japan). 7 
Nov 1991. 387p. (in Japanese). From 28. coal science symposium 
and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. 
In Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Hydrogenolysis was carried out on acidic, neutral and basic frac- 
tions in coal liquefied oil using Co-Mo sulfide/Al2O3 catalysts to 
discuss effects of addition of phenols on de-hetero atoms. In the 
experiment, products from a primary reaction were separated and 
refined, and each fraction was added with phenols at 0% to 10% 
the above catalysts, and undecane as solvent to perform a sec- 
ondary hydrogenolysis. The result may be summarized as follows. 
While the secondary hydrogenolysis removes oxygen efficiently at 
about 90% for all the fractions, each fraction shows the following 
trends regarding denitrogenation: The effect of phenol to improve 
denitrogenation from acidic oil is attributable to denitrogenation of 
strong acidic oil; phenol addition exhibits no effect on hexane insol- 
uble component in neutral oil, but cresols increase de-hetero 
atoms; and denitrogenation of basic oil is not accelerated by phe- 
nol addition. 1 ref., 1 fig., 4 tabs. 


14923 (CONF-9111294~, pp. 73-76) Properties of the ther- 
mal hydrodealkylation products of coal liquids and other oils. 
Yamamoto, Y. (National Institute for Resources and Environment, 
Tsukuba (Japan)); Miki, K.; Sato, Y. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Discussions were given to obtain high-purity benzen from ther- 
mal hydrodealkylation products of a variety of alkyl aromatic 
compounds contained in coal liquefied oils. Similar discussions 
were given also on oils produced from coal tar and coal-based 
LCO. The reaction was carried out under the conditions with a 
temperature from 640° to 760° C, the atmospheric pressure, a res- 
idence time for 2.5 seconds, and a ratio of hydrogen to test 
specimen from 13 to 16. The dealkylation of petroleum-based oil 
resulted in increase of benzen, toluene and indene as the tempera- 
ture was raised, while paraffin and 2-methyltetralin decreased. 
Nitrogen containing compounds were converged to a few kinds of 
compounds. The reaction in petroleum-based LCO produced more 
quantity of complex alkyl-substituted aromatics and less quantity of 
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nitrogen containing compounds than in coal-based compounds. In 
general, the reaction concentrates the compounds into a few sim- 
ple aromatic compounds, but reactivity in dealkylation varies 
depending on kinds of oil, thus it is necessary to optimize the re- 
acting conditions. 4 figs., 1 tab. 


14924 (CONF-9111294-—, pp. 77-80) Hydrotreating of brown 
coal derived light-middle distillate.: Chage in catalytic activi- 
ties. Kimura, T. (Cosmo Research Institute, Tokyo (Japan)); 
Nishimura, T.; Kaneko, S. Fuel Society of Japan, Tokyo (Japan). 7 
Nov 1991. 387p. (In Japanese). From 28. coal science symposium 
and 9ist special meeting on coke; Osaka (Japan); 7-8 Nov 1991. 
in Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Discussions were given on change in properties of processed oil 
as a result of change with time and degradation in activities of cat- 
alysts used in liquefaction process in brown coal BCL process. 
Brown coal liquefied oils used in the experiment were light and 
middle oil distillates, and the catalysts were Ni-Mo/Al2O3 The and 
Co-Mo/Al203. The hydrogenation was carried out under an atmos- 
phere of gaseous phase in the presence of coexistent gases. A life 
test pursued hetero atom removal rate from the processed oils, H/ 
C atom ratio and gasoline yield. The test revealed that hydrogenat- 
ing and hydrocracking activities drop gradually and denitrogenation 
activity drops especially sharply. However, selectivity of products 
showed no large difference even if the activities have fallen. An in- 
vestigation on fraction properties revealed lower denitrogenation 
trends in heavy-gravity naphtha and kerosene fraction than in light 
oil fractions. This is thought to be because nitrogen compounds in 
the light oil fractions have turned lighter in gravity during the deni- 
trogenation process and moved into the light-gravity fractions. 3 
refs., 5 figs., 1 tab. 


14925 (CONF-9111294—, pp. 81-84) Studies on the hy- 
droprocessing of deashed Oil. 12.: Characterization of the 
used catalyst in the pilot plant (2). Kaneko, T. (Mitsubishi Kasei 
Corp., Tokyo (Japan)); Oshima, K.; Kageyama, Y. Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

With an objective to clarify causes of deactivation of catalysts 
used in brown coal liquefaction process, discussions were given on 
catalysts recovered after use of 3400 hours as to their behavior of 
accumulating ash metals and carbonaceous substances, changes 
in the catalyst properties, and remaining activity. The catalysts 
used were Ca-Ni-Mo/Al2O3. Metals in the catalysts were quantita- 
tively analyzed using ICP emission spectral analysis and atomic 
absorption analysis, and the C-amount using a CHN coder. The 
surface area was measured using the BET process and the pore 
volume using a porosimeter. The remaining activity in the used 
catalysts was evaluated by modelled hydrogenation of 1- 
methyinaphthalene. The results may be summarized as follows: 
Metals deposited on the catalysts are Mg, Ca, Fe, Na, Si and K, 
identically with the case of 1000-hour used catalysts; carbonaceous 
mass on the catalysts would range from 10% to 15%; the catalyst 
surface area and pore volume decrease with increasing carbona- 
ceous matter accumulation; and hydrogenation activity was found 
decreased in the model hydrogenation, which should be because 
the activity has correlation with alkaline metal accumulation, and 
the metals enter fine pores to poison activity points. 3 refs., 6 figs. 


14926 (CONF-9111294—, pp. 85-88) Coprocessing of coal/ 
heavy oil using model compounds.: Effects of syngas and 
solvent. Akiyoshi, M. (Muroran Institute of Technology, Hokkaido 
(Japan)); Fujiya, K.; Fu, Y. Fuel Society of Japan, Tokyo (Japan). 7 
Nov 1991. 387p. (In Japanese). From 28. coal science symposium 
and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. 
In Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
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Number DE93776037. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Coprocessing of coal model compounds with petroleum-based 
solvents was carried out using syngas in place of hydrogen to 
discuss hydrogenation and hydrodesulfurization. Fe-based and Zn- 
based catalysts were used in addition to NiMo-based and 
CoMo-based catalysts. The reaction was carried out with coal mod- 
els, petroleum-based solvent and catalyst placed in a reactor filled 
with syngas (CO: H2=1:1) and heated to temperatures from 350°C 
to 400°C for 45 minutes. Anthracene and benzothiophene were 
used as model compounds. Coprocessing using hydrogen was car- 
ried out for comparison, and conversion rates of the model 
compounds were derived. The result may be summarized as fol- 
lows: The NiMo and CoMo catalysts impregnated with K2CO3 
were verified to have effects comparable to the case of hydrogen 
even with the syngas in the hydrogenation and hydrodesulfuriza- 
tion; and when decalin is added into the solvent the increase in 
trans/cis ratio was lower for the case of syngas than in the case 
with hydrogen, and the hydrogenation and hydrodesulfurization ac- 
tivities were found low. 4 refs., 3 tabs. 


14927 (CONF-9111294-, pp. 89-92) Coprocessing of coal 
with petroleum solvents using syngas. Fu, Y. (Muroran Institute 
of Technology, Hokkaido (Japan)); Tanaka, F.; Akiyoshi, M. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Coprocessing of coal with petroleum solvents was carried out. 
Discussions were given on effects of naphthene-based polycylic 
compounds in petroleum solvents, and activities of NiMo-, CoMo- 
and Fe-based catalysts. The experiment used syngas or hydrogen, 
where the reaction of coal with petroleum solvents was conducted 
under initial pressures from 70 to 8 kg/cm*, temperatures from 
425°C to 45°C and durations from 30 minutes to 45 minutes. The 
coal used for the experiment was Illinois bituminous coal No.6, and 
the petroleum solvents were a mixture of n-paraffin and naphthene 
and that further added with aromatic compounds. The result may 
be summarized as follows: The trans/cis ratio of decalin used as a 
solvent increased after the reaction, which leads to an inference 
that isomerization has something to do with the coal liquefaction. 
Syngas-based liquefaction exhibited lower coal conversion than 
hydrogen-based hydrogenation with use of any of the catalysts. 
The n-dodecan/decalin/tetralin mixed solvent showed a high coal 
conversion rate. This is considered to be because of hydrogen do- 
nation ability of tetralin. The CO conversion rate increases when 
water quantity is increased. 2 refs., 4 tabs. 


14928 (CONF-9111294—, pp. 93-96) Factors influence to the 
synergistic oll production for coprocessing. Higashine, J. (Os- 
aka University, Osaka (Japan). Faculty of Engineering); Takahashi, 
K.; Kido, A.; Miyake, M.; Nomura, M. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Discussions were made with an objective of synergistic liquefac- 
tion activity appear in manufacturing liquefied oil using coprocessing 
of a mixture of coal with petroleum-based heavy-gravity oil. The 
experiment adopted a method to react coal, petroleum-based 
heavy-gravity oil or model compounds, and NiMo/Al2O3 catalyst 
under an initial hydrogen pressure of 50 kg/cem?, a temperature of 
420°C and a duration of one hour. The products were sorted into 
hexane solubles, hexane insoluble benzene solubles and residues, 
with TGA analysis made on them. The model solvents used were 
1-methyinaphthalene, biphenyl, decalin and n-eicosane. The result 
may be summarized as follows: From the fact that high hexane 
solubles yield is obtained with aromatic solvent rather than with 





aliphatic solvent, hydrogen shuttling effect should have contributed 
to the latter solvent action; Taiheiyo coal with high pyrolytic reactiv- 
ity has higher hexane solubles yield with aliphatic solvent than with 
heavy-gravity oil, while the opposite result is shown in Wandoan 
coal; and it is inferred that radical dispersion contributes to higher 
yield in the former coal, and radical stabilization contributes to 
higher yield in the latter coal. 3 refs., 1 fig., 4 tabs. 


14929 (CONF-9111294—, pp. 97-100) Coal liquefaction 
using FCC-LCO as solvent. Kondo, T. (National Institute for Re- 
sources and Environment, Tsukuba (Japan)); Matsumura, A.; Saito, 
l.; Ukegawa, K.; Ide, Y.; Ma, X. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Discussions were given on coal liquefaction using as a solvent 
the light cycle oil (LCO), an intermediate fraction, produced from 
gasoline manufacturing process using a fluid-contact decomposing 
equipment. The raw materials used for the experiment were the 
LCO with aromatic component at higher than 70% and olefin con- 
tent at several percent, Taiheiyo coal finer than 100 mesh, and 
(R2NC2) S6MO202 as an oil soluble solvent. Hydrogenation was 
carried out in an autoclave. The analysis adopted an extraction 
method using n-hexane, toluene and THF. Compared with use of 
other solvents such as anthracene and tetralin, it was believed that 
the LCO may be used practically from the result of the above ex- 
traction producing solvent insoluble matters. However, its use has 
a problem that some sludge is produced in liquefaction product oil. 
The relationship between the reaction conditions including temper- 
atures, pressures, and durations, and the solvent insolubles from 
the above extraction was pursued to verify conditions suitable for 
desired conversion rates. It was made clear that catalysts are very 
effective, such that THF insolubles conversion reached a highest 
level with molybdenum at 0.2% by weight in coal, for example. 1 
ref., 4 figs., 2 tabs. 


14930 (CONF-9111294—, pp. 101-104) Coal liquefaction un- 
der relatively low temperature. 1.: Relationship between 
swelling degree and conversion. Nakada, M. (Government Indus- 
trial Research Institute, Kyushu, Saga (Japan)); Sakaki, T.; Miki, 
T.; Hirosue, H. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (in Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Hydrogenated anthracene oil was fractionated into three fractions 
by distillation, which were used as solvent for coal liquefaction, and 
their correlation with solvent insolubles Was investigated. The raw 
materials used in the experiment were Wandoan coal and Illinois 
coal, and the three fractions are those fractionated at temperatures 
of below 135°C , between 135°C and 155°C, and above 155°C. 
Toluene insolubles and pyridine insolubles were obtained from the 
liquefied products sequentially. The coals and each fraction were 
liquefied in an autoclave with the temperature raised at 4°C per 
minute to a predetermined value in six hours. Soft X-ray radioscopy 
was used to measure the swelling. The result may be summarized 
as follows: The Wandoan coal had the swelling ratio increased 
with lapse of time; the above third fraction causes a large swelling 
at 280°C; with the Illinois coal, a bitumen coal, the second fraction 
develops faster swelling than with the third fraction at 200°C, and 
the third fraction faster at 250°C; and the Wandoan coal had pyri- 
dine solubles increased rapidly at 300°C, which should be because 
of correlation with reduction in cross links. 8 figs., 2 tabs. 


14931 (CONF-9111294-, pp. 105-108) Studied on PSU recy- 
cle solvent.: Fine analysis of naphthalene derivatives. Miki, Y. 
(National Chemical Laboratory for Industry, Tsukuba (Japan)); Sug- 
imoto, Y.; Yamada, S. Fuel Society of Japan, Tokyo (Japan). 7 Nov 
1991. 387p. (in Japanese). From 28. coal science symposium and 
91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In 
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Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Primarily liquefied coal oil obtained from a long-term operation of 
a large equipment was used as a recycle solvent, of which compo- 
sition change was traced. Quantifying and qualifying analyses were 
carried out before and after a hydrogenation on naphthalenes with 
composition of the solvent operated in a PSU for 50 days. The re- 
cycle solvent after a 50 -day operation has much condensed poly 
ring aromatics before the hydrogenation, but when used for the 
hydrogenation, straight-chain paraffins increase. Decrease was ob- 
served in concentrations in naphthalene and methyl naphthalene, 
which should have been caused largely from effects of cut in distil- 
lation. Concentrations in C2-naphthalenes stayed constant, while 
those for naphthalenes higher than C3 increased. Naphthalenes 
higher than C6 had the concentrations remained low. Naphthalene 
side chains change, trimethyl strucutre decrease, and propyl and 
ethyl methyl structures increase. Hydrogen is pulled out from the 
solvent during the primary liquefaction process, and rehydro- 
genated in the hydrogenation process. Hydrogenation rate for 
C1-naphthalenes at 30% after the primary liquefaction increases to 
80% as a result of the hydrogenation. This recycle is repeated. 2 
refs., 4 figs. 


14932 (CONF-9111294-, pp. 109-112) Evaluation of the 
PSU recycle solvent as hydrogen donor. Oshima, S. (National 
Chemical Laboratory for Industry, Tsukuba (Japan)); Yumura, M.; 
Kuriki, Y.; Kawamura, M.; Ikazaki, F. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fue/ Society 
of Japan (1991).: 28th Coai Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Discussions were given on liquefaction characteristics in recycle 
solvents obtained during continuous operation processes of a pro- 
cess supporting unit (PSU). The discussions were given on three 
points: change in liquefaction characteristics in recycle solvents as- 
sociated with the continuous PSU operation, effects of solvent 
hydrogenation process on the liquefaction characteristics, and 
hydrogenation depth and liquefaction characteristics of solvents ob- 
tained from recycle operation. The liquefaction was carried out 
without catalysts, using hydrogenated anthracene oil and Wandoan 
coal. The solvent hydrogenation was conducted under a hydrogen 
pressure of 100 kg/cm * using alumina loaded catalysts. It was 
found regarding the first discussion point that the liquefaction char- 
acteristics of the recycle solvents improve with the number of 
operation days. The second point revealed that effect of the hydro- 
gen donation on the liquefaction process of the recycle solvents 
increase as a result of the solvent hydrogenation process. As re- 
gards the third point, relationships with various reaction rates were 
observed using solvents with different hydrogenation depths. As a 
result, it was identified that the larger the H/C and the farther the 
hydrogenation progressed, the higher the liquefaction rates. 7 refs., 
7 figs., 2 tabs. 


14933 (CONF-9111294—, pp. 113-116) Liquefaction tests on 
Illinois coal No.6 using 1-t/d PSU. Yoshida, S. (Mitsui SRC De- 
velopment Co. Ltd., Tokyo (Japan)); Nogami, Y.; Yamaura, J.; 
Inokuchi, K.; Yamamoto, H.; Mochizuki, M.; Terashita, Y.; Kobaya- 
shi, M. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. 
(In Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

lilinois coal No. 6 was used to discuss effects of reaction temper- 
ature, reaction pressure, and catalyst addition amount on 
liquefaction product yield. Illinois coal No. 6 was compared with 
Wandoan coal with respect to the above factors. A process sup- 
porting unit (PSU) with an output of 1 td was use for the 
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experiment, standard condition of which calls for a reaction temper- 
ature of 450°C, a reaction pressure of 170 kg/cm*G, and use of a 
catalyst (iron sulfide) at 3% by weight, with only one of these 
conditions varied during the experiment. Effect of each of the con- 
ditions on the product yield was sought. Setting an optimal reaction 
condition used a model that has been used for Wandoan coal, but 
no good calculation results were obtained, whereas a simultaneous 
reaction type model was newly assembled. As a result good calcu- 
lation results were attained, and an optimal condition under which 
a maximum oil yield of 56% can be calculated was established 
successfully. Result of the comparison revealed that Illinois coal 
No. 6 is more difficult to get decomposed than Wandoan coal; that 
under milder reaction conditions Illinois coal No. 6 gives higher 
residue yield; and Illinois coal No. 6 tends to be affected more by 
the reaction temperature. 2 refs., 5 figs., 3 tabs. 


14934 (CONF-9111294—, pp. 117-120) Study on the activity 
of the catalyst for solvent hydrogenation at 1t/d PSU. Kumagai, 
J. (Nippon Steel Corp., Tokyo (Japan)); Terashita, Y.; Kobayashi, 
M.; Inokuchi, K.; Yamamoto, H. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

A phenomenon of rapid deactivation in a catalyst used in a coal 
liquefaction research equipment was monitored to analyze the cat- 
alyst used. The catalyst activity was evaluated by monitoring rate 
constants derived from a reaction simulation. From the relationship 
between the activity and the number of operation days, the cause 
for the deactivation was inferred attributable to sludges in the recy- 
cle solvent oil. Therefore, the sludge amount in the oil was 
controlled to 0.1% by weight or lower thereafter. The catalyst was 
recovered from the hydrogenation column upon completion of the 
operation, and analyzed using element analysis and specific sur- 
face area measurement. The result showed existence of deposits, 
which verified they were comprising of heavy gravity components 
and ash in the liquefaction residue and having more carbon com- 
pared with new catalyst. It was also revealed that the surface 
deposits contain much C and Fe, and the micropores contain much 
Mg and Na. The former elements can be washed away with oil. It 
was inferred that catalysts can deactivate because of C and Fe de- 
position, and the apparent improvement in the activity during the 
operation was because of the sludges having been washed away 
with oil. 5 figs., 3 tabs. 


14935 (CONF-9111294—, pp. 121-124) Investigation of coal 
liquefaction vacuum residue-properties. Uno, T. (Nippon Steel 
Corp., Tokyo (Japan)); Okuhara, T.; Wada, K. Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

With an objective of using more effectively liquefied depressur- 
ized distillation residue from a _ coal liquefaction process, 
discussions were given on characteristics of liquefaction residues 
produced from different kinds of coal using different kings of lique- 
faction equipment. The experiment was carried out on 14 kinds of 
coal and three types of liquefaction equipment. Softening points for 
the liquefaction residues were found in a range from 120°C to 223 
°C. Sought in the experiment were the relationship between car- 
bon content in the original coal and volatile components in the 
liquefaction residues, the relationship between N/C in the original 
coal and that in the liquefaction residues, and the classification of 
liquefaction residue ashes. The resultant findings are summarized 
as follows: Production of the volatile components in the liquefac- 
tion residues is caused from the boiling points rather than the 
properties of the original coal; quinoline insoluble organics in the 
residues are fusinite of the inertinite structure of the original coal; 
carbonate in the residual quinoline insolubles increases if calcium 
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content is high in original coal ash; compositions of solvent- 
dissociated components in the liquefaction residues change with 
kinds of the original coal rather than with liquefaction equipment; 
liquefied coal has the y-component recovered as oil in the recov- 
ery system, and a- and 6-components are concentrated in the 
residues; and rise in the softening point depends on the amount of 
the -y component. 8 figs., 1 tab. 


14936 (CONF-9111294—, pp. 125-128) Pyrolysis of coal liq- 
uefaction vacuum residue. Uno, T. (Nippon Steel Corp., Tokyo 
(Japan)); Sasaki, M.; Kozuru, H.; Okuhara, T.; Wada, K. Fuel Soci- 
ety of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

With an object of more effective utilization of coal liquefaction 
vacuum residue, residues were pyrolyzed using different methods 
to discuss material balance and properties of the products. The ex- 
periment used residues from three kinds of coal and five types of 
pyrolysis equipment. Temperature raising rates, final temperature, 
atmospheres (N2 and generated gas), and pressures (atmospheric 
to 15 MPa) were selected as pyrolytic conditions. The experiment 
was resulted in the following findings: The liquefaction residues are 
dissociated into unit structures in the liquefaction reaction process 
and are stabilized; the pyrolysis begins from dissociation of hydro- 
gen which bonds to aliphatic rings produced in the liquefaction 
process; the residues change into aromatics and volatilize after 
discharging aliphatic cyclic hydrogen; structures with relatively 
large condensation rings receive S and N actions and undergo a 
carbonation process; the volatilized components cause their side 
chains cut and change into a production system; the pyrolysis 
allows pyrolyzd oil and pyrolyzed gas to be recovered with a recov- 
ery rate of 20% to 35% when the softening point is 160°C ; and 
the conversion rate can be improved by combining the pyrolysis 
with a liquefaction process. 5 figs., 3 tabs. 


14937 (CONF-9111294-, pp. 129-132) Study on the fluidity 
of coal liquefaction residue. Sugiyama, |. (Nippon Stee] Corp., 
Tokyo (Japan)); Sato, T.; Kobayashi, M.; Nakagawa, T.; Sakawa, 
M.; Inokuchi, K.; Yamamoto, H. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Residue extraction performance of a process supporting unit 
(PSU) was discussed. The extraction performance was evaluated 
using an energy equation of non-compressible fluid introduced from 
modelling a depressurization distillation column. This equation indi- 
cates that a residue extraction rate is determined by viscosity and 
density. The viscosity was measured with the cylindrical method 
using a type-B viscometer, and the density was derived from 
weight and measured volume of the test sample. These values 
were used to calculate the discharge velocity. The relationship 
between the temperature, viscosity and density relaing to the dis- 
charge velocity was derived. The discharge velocity slows down 
when the residue viscosity increases, but the change in the veloc- 
ity decreases when 50 dPa- s is exceeded. The discharge velocity 
increases linearly with increasing density. when the temperature is 
raised, the viscosity decreases, so does the density. This means 
that the residue extraction performance is governed by an optimal 
temperature determined by the viscosity and the density. The dis- 
charge velocity calculated using the above energy equation agreed 
with that in an actual machine, and was verified to be usable as a 
parameter for the extraction performance evaluation. 7 figs., 1 tab. 


14938 (CONF-9111294-, pp. 133-136) Kinetics of Wandoan 
coal liquefaction in a flow reactor. Chikata, T. (Sumitomo Metal 
Industries, Ltd., Osaka (Japan)); Hayashi, T.; Hayakawa, K. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). 
From 28. coal science symposium and 91st special meeting on 





coke; Osaka (Japan); 7-8 Nov 1991. in Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

An experiment was carried out on isothermal liquefaction of 
Wandoan coal according to the conventional method of experiment 
to make kinetic analysis of reaction rates. The resultant reaction 
rate constants were used to discuss a stepwise temperature lique- 
faction process. The liquefaction experiment used a two-tank series 
perfect mixing reactor to conduct a single distillation test and sepa- 
ration of part of the reaction products and calculate the yield. 
Assuming that the reaction mechanism consists of five elementary 
reactions, four expressions were induced that represent concentra- 
tions of each component at an outlet of the two-step perfect mixing 
tank reactor. Each reaction rate constant for these expressions 
was determined using the simplex method. Next, the stepwise tem- 
perature liquefaction was simulated. Using the reaction rate 
constants calculated as above, the temperatures were varied in the 
former stage and the latter stage of the reactor to calculate product 
yield in the stepwise temperature liquefaction. As a result, it was 
clarified that providing temperature difference between the reactors 
results in higher liquid yield, and this trend is more remarkable as 
the reaction temperature is lower. 3 refs., 4 figs., 2 tabs. 


14939 (CONF-9111294—, pp. 137-140) Effect of sulphur in 
feed coal on iron-sulphur catalyst activity. Hirano, K. (Sumitomo 
Metal Industries, Ltd., Tokyo (Japan)); Ikar, H.; Numata, J.; 
Hayakawa, K. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective of reducing amount of sulphur as an auxiliary 
catalyst for iron-based catalyst, the relationship between coal lique- 
faction and added sulphur amount was sought to discuss the 
possibility of the amount of reduction. The liquefaction experiment 
was carried out in an autoclave under conditions of an initial hydro- 
gen pressure of 70 kgf/cm?G , a reaction temperature of 450°C 
and a holding duration of one hour. Used in the experiment are 
two kinds of coal (one is high sulphur coal), hydrogenated pseudo- 
solvent, and CGS catalyst which requires addition of sulphur. The 
result may be summarized as follows: As evidenced by the rela- 
tionship between the sulphur amount and the liquefied product 
yield, sulphur acts as an auxiliary catalyst for iron in regions of 
atomic number ratio of less than 2; therefore, the optimal value 
would be S/Fe around two; from the result of partial use of the high 
sulphur coal, the sulphur in the system exhibits certain effect as an 
auxiliary catalyst regardless of its form; and, therefore, using coal 
mixed with high suiphur coal would make it possible to reduce the 
amount of sulphur addition. 3 refs., 2 figs., 3 tabs. 


14940 (CONF-9111294—, pp. 141-144) Scales and sedi- 
ments formed during Victorian brown coal liquefaction. 1.: 
Formation during operation of 0.1t/d process development 
unit. Okuma, O. (Kobe Steel, Ltd., Kobe (Japan)); Yasumuro, M.; 
Hirano, T.; Matsumura, T.; Yanai, S. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Analysis was made on compositions of sediments and scales in 
a reactor formed when Victorian brown coal is liquefied using a 
small-size continuous liquefaction equipment and the the correla- 
tion between their compositions and those in the original coal was 
discussed. The experiment operated the equipment under prede- 
termined conditions, collected and analyzed the produced 
sediments and scales on the inner walls. The sediments were ana- 
lyzed using an X-ray diffraction. The following matters were made 
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clear: The sediments are composed of carbonate and NaCl pro- 
duced from Fe(1-X)S attributable to catalyst and ion exchangeable 
metals (Ca, Mg and Na) in the brown coal, which have grown to 
particles as a result of deposition during the reaction; the sedi- 
ments tend to deposit from upstream in the order of Ca, Mg and 
Na; the scales on the inner walls in the reactor are the result of de- 
position of carbonates, and the relationship between compositions 
and positions of the scales is similar to the case of the sediments; 
use of solvents with high hydrogenatability suppresses generation 
of scales and sediments; increased amount of ion exchangeable 
metals in the original coal increases the scale amount; and no 


scales are produced in the preheater when it is operated below 
350°C. 3 refs., 4 figs., 


14941 (CONF-9111294—, pp. 149-152) Scales and sediments 
formed during Vicorian brown coal liquefaction. 2.: Formation 
during operation of 50t/d pilot plant. Osumi, O. (Kobe Steel, 
Ltd., Kobe (Japan)); Yasumuro, M.; Matsumura, T.; Yanai, S.; 
Makino, E. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Analysis was given on scales and sediments formed during oper- 
ation of a large-size pilot plant of brown coal two-stage liquefaction 
process built in Australia to elucidate how they have been formed. 
Scaies and sediments collected from each container and piping 
were washed using pyridine, the composition of the insolubles was 
determined through metallurgical analysis, hydrogen analysis, and 
X-ray diffraction, and their cross section structures were investi- 
gated using SEM and EPMA. Yallourn coal was used as the 
original coal. Findings obtained from these discussions may be 
summarized as follows: Inorganic scales with NaCl and Fe(1-X) as 
the main components are produced in the piping from the slurry 
preheater outlet to the first reactor; Ca, Mg and Na carbonate 
scales are produced in the reactors, with carbonates of metals with 
larger atomic weights tending to deposit in upstream of the reac- 
tors; and scales produced in the preheater and on inner walls of 
the reactors form a laminate structure, which indicates that growth 
and re-orientation of crystals have occurred along with growth of 
the deposited scales. 1 ref., 4 figs., 3 tabs. 


14942 (CONF-9111294—, pp. 153-156) Studies on brown 
coal liquefaction. 8.: De-chlorination of organic chlorine com- 
pound. Ikari, K. (Mitsubishi Kasei Co., Tokyo (Japan)); Tazawa, K.; 
Kageyama, Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to determine mechanisms of producing sodium chloride 
produced in brown coal two-stage liquefaction, discussions were 
given on forms of chlorines in the brown coal and de-chlorination 
reaction behavior of the brown coal under liquefaction conditions 
using organic chlorine compound models. For a purpose of identi- 
fying forms of the contained chlorines, investigations were made 
on the brown coal behavior in the de-chlorination using a cleaning 
process with acid and base and a heating process using argon gas 
flow. From the fact that no dissociation of chlorines occurred in the 
cleaning process and the gas generated from heating is organic, 
the chlorines were considered to be contained as organic chlorine 
compounds. Accordingly, reaction behaviors were discussed using 
1-chloronaphthalene as a model compound. As a result, it was 
found that the de-chlorination reaction is accelerated when the 
temperature of 400°C is exceeded, and that sulfur as an auxiliary 
catalyst accelerates the reaction. From the amount of added sulfur 
, the reaction may be regarded as a catalytic reaction rather than a 
stoichiometric reaction. This reaction, even under nitrogen atmos- 
phere, progressed identically with the one under hydrogen 
atmosphere. 1 ref., 6 figs. 
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14943 (CONF-9111294-, pp. 157-160) Studies on brown 
coal liquefaction. 9.: Solvent effect on deposition of iron cata- 
lyst on hydrogenation reactor wall. Imai, J. (COSMO Oil Co. 
Ltd., Tokyo (Japan)); Ikari, K.; Kageyama, Y. Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

It has been discovered that, during operation of the brown coal 
liquefaction pilot plant built in Australia, scales formed of sodium 
chloride and iron sulfide are produced in from the preheater to the 
reactors. Effects of solvent on iron sulfide deposition were dis- 
cussed from a model reaction using stainless steel test pieces. The 
experiment used stainless steel wires, iron oxide as catalyst, sulfur 
, and solvents (eight kinds including tetralin, quinoline, 6-naphthol), 
and was performed under conditions of a temperature. 420°C, and 
a duration of 0.5 hour under hydrogen atmosphere. The results 
were discussed from the weight increase in the test pieces. Find- 
ings obtained from the discussion are summarized as follows: 
Deposition increases with increasing catalyst concentration; the 
lower the catalyst boiling point, the more the deposition, which 
seems to be because of increase in the catalyst concentration un- 
der the above reaction conditions; polarity solvent causes lower 
deposition than non-polarity solvent; and such media as solvent 
and liquefied oil bottom have two kinds of effect; one on sulfidizing 
rate of iron, and the other that governs stabilization of the pro- 
duced FeS. 3 refs., 6 figs., 1 tab. 


14944 (CONF-9111294—-, pp. 161-164) Studies on brown 


coal liquefaction. 10.: Behavior of brown coal liquefaction in 
the preheater of the pilot plant (2). Masunaga, T. (Mitsubishi 
Kasei Co., Tokyo (Japan)); Yamaguchi, Y.; Kageyama, Y. Fuel So- 
ciety of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 


coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS. 

Property changes in brown coal and properties of products in a 
preheater used in two-stage liquefaction of Victorian brown coal 
were analyzed using solid‘SC-NMR and ‘H-NMR Further, 
discussions were given on effects of oil produce in secondary hy- 
drogenation (recycle oil) in the preheater reaction. Test samples 
used in the analysis were collected from the inlet and outlet in the 
preheater installed in a pilot plant. A primary hydrogenation condi- 
tion consisted of reaction temperatures from 440°C to 450°C, and 
pressures from 15 MPa to 2/MPa. THF extraction and distillation 
separation were performed on the test samples, and brown coal 
conversion was calculated from the obtained composition. The re- 
sult may be summarized as follows: Reactions in the preheater 
produces CO2 H20 and THF solubles as the brown coal conver- 
sion rises, decreases oxygen and H/C in unreacted brown coal and 
increases aromatics; THF soluble and toluene insoluble compo- 
nents are inferred to have two oxygens bonded to a skeleton with 
about two rings and two carbons to side chains; and recycling the 
oil produced in the secondary hydrogenation can suppress radicals 
in unreacted brown coal from increasing, and prevents the conver- 
sion from decreasing. 1 ref., 6 figs. 


14945 (CONF-9111294—, pp. 165-168) Studies on brown 
coal liquefaction. 10.: Relationships between the reaction con- 
ditions of the pilot plant and the changes in the properties of 
the products. Masunaga, T. (Mitsubishi Kasei Co., Tokyo (Japan)); 
Oshima, K.; Yamauchi, Y.; Kageyama, Y. Fuel Society of Japan, 
Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal 
science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91 st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 
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It is intended to define liquefaction behavior, operating conditions 
and properties of products in reactors in a brown coal liquefaction 
pilot plant. Test samples were collected from the inlet and outlet of 
the preheater and each reactor, so was the primary hydrogenation 
product oil. These materials were analyzed to discuss effects of re- 
cycling the secondary hydrogenation product oil on property 
changes in heavier gravity materials in the reactors, properties of 
the products, and gravity increase by heating the samples from the 
preheater outlet, and effect of amount of the primary hydrogenation 
product oil recycle on the product properties. The result may be 
summarized as follows: The product properties changed largely in 
the preheater and the first column, but less in the second column 
and the subsequent processes; the product properties had oxygen 
and hydroxy group contents decreased as the amount of the sec- 
ondary hydrogenation product oil increases, with H/C decreased; 
the gravity increase as a result of heat treatment becomes more 
difficult to occur; and oxygen, hyrooxy group in the products and 
the molecular weight decreased with increasing amount of the pri- 
mary hydrogenation product oil recycle. 1 ref., 4 figs. 


14946 (CONF-9111294—, pp. 169-172) Studies on brown 
coal liquefaction. 12.: Behavior of brown coal liquefaction un- 
der high temperature and low pressure condition. Kaneko, S. 
(COSMO Oil Co. Ltd., Tokyo (Japan)); Watanabe, M.; Masunaga, 
T.; Kageyama, Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 
1991. 387p. (In Japanese). From 28. coal science symposium and 
91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In 
Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The behavior of brown coal liquefaction was studied under ex- 
tremely severe conditions such as high temperature of 500°C and 
low pressure of 7 MPa. Quinoline insoluble (QI) sharply increased 
under such conditions, and with an increase in Ql, coal liquid bot- 
tom (CLB), naphtha and hydrocarbon gas increased, while solvent 
fraction decreased. The solvent fraction was thus probably con- 
verted into the light fractions of naphtha and hydrocarbon gas and 
heavy fraction of CLB. With an increase in Ql, aromatic hydrocar- 
bon also increased, while polar substances decreased. The polar 
substances were possibly converted into QI fraction easily, while 
naphthene hydrocarbon into aromatic hydrocarbon by dehydro- 
genation. In addition, with an increase in Ql, the H/C ratio of 
orgTHF insoluble in CLB sharply decreased, and polycondensation 
was possibly accelerated by dehydrogenation because of deficient 
hydrogen under such conditions. 2 refs., 6 figs., 1 tab. 


14947 (CONF-9111294—, pp. 173-176) Studies on brown 
coal liquefaction. 13.: Properties of the primary hydrogenation 
solvent and its effect on coal liquefaction. Hijiriyama, M. (Mit- 
subishi Kasei Co., Tokyo (Japan)); Masunaga, T.; Kageyama, Y. 
Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Properties of primary hydrogenation solvents and their effects on 
brown coal liquefaction were studied. Three kinds of solvents with 
different hydrogenation conditions were separated into four polar 
fractions such as acidic, basic, neutral polar and non-polar frac- 
tions by acid and alkali extraction and active alumina column with 
toluene and methanol, respectively. The effect of each fraction on 
a coal liquid yield was then studied with autoclave. As a result, the 
proportion of each polar fraction in the solvents produced under 
different hydrogenation conditions was nearly equal, however, that 
of main components in each fraction were largely different among 
the solvents. A phenol group decreased with an increase in bottom 
cycle in hydrogenation, while a naphthol and indanol group in- 
creased. The acidic fraction had most adverse effect on the coal 
liquid yield among the polar fractions. 3 refs., 4 figs., 1 tab. 





14948 (CONF-9111294—, pp. 181-184) Gasification catalysts 
prepared by the reaction of CaCO3 and coal. Otsuka, Y. (To- 
hoku University, Sendai (Japan). Institute for Chemical Reaction 
Science); Asami, K. Fuel Society of Japan, Tokyo (Japan). 7 Nov 
1991. 387p. (In Japanese). From 28. coal science symposium and 
91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In 
Proceedings of the Jcint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Properties of the active gasification catalysts prepared by ion ex- 
change reaction of CaCO3 and coal were studied. Several kinds of 
Ca-loaded coal specimens were prepared to compare their proper- 
ties among them by physically mixing coal particles with CaCO3 
ones in air, by kneading both materials in pure water while crash- 
ing and by impregnating CaCO3 into coal while agitating them in 
pure water. Although Ca-loading onto the impregnated specimen 
was nearly one-half that of the kneaded one, its catalysis was 
equal to the kneaded one. CaCO3 greatly accelerated steam gasi- 
fication only by mixing it with low rank coal in water, and such a 
high catalytic activity was caused by ion-exchanged Ca produced 
by the reaction between CaCO3 and COOH radical in coal. Arago- 
nite of seashells yielded more Ca-loading than calcite of limestone, 


suggesting one of the useful treatment of seashell waste. 3 refs., 4 
figs., 2 tabs. 


14949 (CONF-9111294-, pp. 185-188) CO2 gasification 
reaction of coal maceral. Nishijima, T. (Tokyo University of Agri- 
culture and Technology, Tokyo (Japan)); Isshiki, H.; Ninomiya, Y.; 
Lin, S.; Hirato, M.; Okada, K. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

The CO2 gasification reaction rate of demineralized coals was 
explained with maceral factors. Four kinds of coals were deminer- 
alized and density-separated, and the empirical formula of the 
gasification rate was derived after gasification of coal specimens 
on a thermobalance gas analyzer, and the following technical, ele- 
mental and maceral analyses. After maceral compositions of every 
coal specimen were obtained, the initial gasification reaction rate of 
each density-separated specimen was corrected with the maceral 
factors and CO2 adsorbing specific surface of specimen chars at 
0°C. The formula of the reaction rate constant was derived from 
the exponential relation between the corrected reaction rate and H/ 
C ratio, and that of the reaction order was explained with the mac- 
eral factors. The empirical formula of the CO2 gasification reaction 
rate of demineralized coals was thus obtained which can be ex- 
plained only with the elemental and maceral analyses values of 
coals and CO2 specific surface of chars. 10 figs., 1 tab. 


14950 (CONF-9111294—, pp. 189-192) Observation of coal 
particles behavior on high temperature gasification. Ota, Y. 
(Tokyo University of Agriculture and Technology, Tokyo (Japan)); 
Demizu, H.; Fukunaga, S.; Ninomiya, Y.; Hirato, M. Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The behavior of coal particles was observed in high-temperature 
gasification. The gasification experiment was conducted at 1,650°C 
on the laboratory-scale downflow entrained bed coal gasifier, and 
the behavior of coal particles was observed to reveal their reaction 
process while gathering coal particles during gasification. In addi- 
tion, that of coal particles with 35wt% limestone flux was also 
observed by the same manner to study the effect of molten ash on 
particle structure and gasification. As a result, coal particles were 
partially broken due to spurt of volatile matters, and reaction gas 
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was easily dispersed into the particles accelerating gasification in 
them producing more fine particles. In the case of coal with flux, 
molten ash locally aggregated in coal particles and broke particle 
skeletons while growing throughout gasification, resulting in the 
high gas conversion rate due to more fine particles. 2 refs., 6 figs., 
2 tabs. 


14951 (CONF-9111294—, pp. 197-200) Catalytic hydrocrack- 
ing reaction of nascent coal voltile matter under high pressure 
in a two-stage reactor. Yamashita, H. (Tohoku Univ., Sendai 
(Japna). Institute for Chemical Reaction Science); Takeda, T.; 
Tomita, A. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The secondary high-pressure catalytic hydrocracking of the 
nascent coal volatile produced by primary high-pressure hydropy- 
rolysis was studied. Alumina-supported Co/Mo/S and Ni/Mo/S 
catalysts were used together with the newly fabricated two-stage 
reactor operable at 0.1-5 MPa. Coal specimens were pyrolysed up 
to 600°C while heating them at 10°C/s in rising rate by infrared im- 
age furnace in the primary stage, and the nascent coal volatile was 
immediately hydrocracked by catalyst at 400-600°C in the sec- 
ondary stage. As a result, in the primary stage, the BTX yield 
increased with hydrogen gas pressure because of an increase in 
benzene. In the secondary stage, the BTX yield by catalyst under 
high hydrogen gas pressure increased as much as 5% compared 
with that under atmospheric pressure. The higher the reaction tem- 
perature or H/C ratio in coal rose the higher the BTX yield also 
became. 5 refs., 2 figs., 3 tabs. 


14952 (CONF-9111294—, pp. 201-204) Study on flash hy- 
dropyrolysis of coal. 3.: Hydropyrolysis of Taiheiyo coal. 
Takahashi, |. (Tokyo Gas Co. Ltd., Tokyo (Japan)); Uchida, H. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Reaction characteristics of Taiheiyo coal were studied by flash 
hydropyrolysis. The laboratory-scale entrained flow hydrogasifier 
was used in experiments which was developed by appiying rocket 
engine technologies to it to heat rapidly coal particles by hot hydro- 
gen over 1,300°C, and the characteristics were studied under 
different conditions of a reaction temperature, pressure, gas resi- 
dence time and hydrogen/coal ratio. As a result, the reaction 
temperature was most influential, and the primary reaction was ac- 
celerated with the temperature, while the secondary reaction of 
coal volatile matters with the resident time under constant tempera- 
ture. Methane and benzene were major products on the reaction, 
and the carbon conversion to methane increased with temperature, 
while that to benzene had a peak around 900°C. From the SEM 
data of hydropyrolysed char, it swelled and was more porous com- 
pared with coal particles because of the rapid heating. 3 ref., 4 
figs., 1 tab. 


14953 (CONF-9111294—, pp. 205-209) Investigation for ma- 
terial and thermal balances of hydrogasification. Kaiho, M. 
(National Institute for Resources and Environment, Tsukuba 
(Japan)); Makino, M.; Kobayashi, M.; Yamada, O.; Yasuda, H. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The general material and thermal balances of hydrogasification, 
and the thermal balance of its process were analyzed theoretically. 
The isolate process was assumed where the whole hydrogen 
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required for the process is produced only from residual char in hy- 
drogasification. The yields of CH4, CO, CO2, H20, BTX and 
residual char were estimated on the basis of an element balance in 
the fundamental reaction formula of the total process. The methane 
yield, reaction heat, preheating temperature of hydrogen and 
process efficiency were then studied. As a result, the conversion ef- 
ficiency of residual char to hydrogen had small effect on balances, 
while the yield of compounds with oxygen had great effect on the 
total balance. The methane yield also decreased by 0.50% as the 
BTX yield increased by 1%. The reaction heat in hydrogasification 
was only 3-7% of a calorific power of coal, and greatly affected by 
the shape of compounds with oxygen or the BTX yield. 8 figs. 


14954 (CONF-9111294—, pp. 210-213) Local progress of re- 
actions in a jetting fluidized bed coal gasifier: effects of 
nozzle diameter and bed temperature. Kojima, T. (Seikei Univer- 
sity, Tokyo (Japan). Faculty of Engineering); Kimura, T.; Nagumo, 
A.; Yoshitake, H.; Matsukata, M. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Effects of a gas nozzle diameter and bed temperature on the lo- 
cal progress of reactions in the jetting fluidized bed coal gasifier 
were studied. The mixture specimen was used in experiments 
which was composed of low-temperature carbonized char of 410 
pm in mean diameter and alumina of 320 um, and the local gas 
composition in the grid zone and produced gas composition in/from 
the coal gasifier were directly measured. As a result, even the noz- 
zle with a diameter one-half that of a previous one had no effect 
on a gasification efficiency and local gas concentration. At 1,073 K 
in bed temperature, complete oxidation was dominant around the 
jet by air injected from the nozzle producing a large amount of 
CO2, while the progress of water-gasification reaction was slow at 
the bottom of an annulus zone. At 1,273 K, partial oxidation was 
dominant around the jet producing a large amount of CO and H20. 
The reaction in the grid zone thus had great effect on gas compo- 
Sition from the coal gasifier. 5 ref., 6 figs., 1 tab. 


14955 (CONF-9111294—, pp. 222-225) Changes in molecu- 
lar structure of coking coal during tar releasing period in fiash 
pyrolysis. Hayashi, J. (Kyushu Univ., Fukuoka (Japan). Faculty of 
Engineering); Kusakabe, K.; Morooka, s. Fuel Society of Japan, 
Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal 
science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91 st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Changes in the molecular structure of caking coal were studied 
during tar releasing period in flash pyrolysis. The flash pyrolysis of 
Upper Freeport coal was conducted by free-fall reactor in the tem- 
perature range of 750-1,000 K, and both raw coal and chars 
produced were treated by reductive butylation in liquid ammonia. 
The structure of butylated pyridine solubles (PS) was then ana- 
lyzed to study the molecular structure of caking coal. As a result, 
the yield of PS was nearly 90wt% for both raw coal and chars 
obtained below 925 K, regardless of pyrolysis temperature. The py- 
rolysis temperature dependence of the PS yield and molecular 
weight showed the Upper Freeport coal was no 3-D network (gel) 
bridged with covalent bonding. The number-average molecular 
weight (AMW) of PS ranged over 1,000 2,000, and based on the 
change in AMW, the fraction of broken bridges (connecting two 
monomer units) could be estimated. 4 refs., 6 figs., 1 tab. 


14956 


(CONF-9111294-, pp. 246-249) Effects of heating 
rate on carbonization of coals. Yamashita, Y. (National Institute 
for Resources and Environment, Tsukuba (Japan)); Inaba, A.; 
Kawashima, H.; Saito, |. Fuel Society of Japan, Tokyo (Japan). 7 
Nov 1991. 387p. (In Japanese). From 28. coal science symposium 
and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. 
In Proceedings of the Joint Meeting of The Fuel Society of Japan 
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(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS. 

The effect of a heating rate on carbonization of coals was stud- 
ied. Miike coal, Akabira coal and flash-pyrolysed coal were used as 
specimens, and their residual weights were measured up to 600°C 
at 3, 10 and 100°C/min in heating rate under N2 gas flow. The 
texture of produced cokes was also observed by SEM and polar- 
ization microscope. As a result, with an increase in heating rate, 
fused particles of Akabira coal changed into melt, while molten 
char of Miike coal was largely inflated, however, the flash- 
pyrolysed coal was carbonized as particle. With the heating rate, 
the optically anisotropic structure of Miike coal increased, and the 
temperature range of main weight reduction also shifted toward a 
high-temperature region. However, the weight reduction rate came 
into equal at 500°C independently of the heating rate, and the 
temperature range of carbonization was reduced with an increase 
in heating rate. 4 refs., 4 figs., 1 tab. 


14957 (CONF-9111294—, pp. 250-253) Structural analyses 
of pyrolysed coal with high heating rate using Curie-point 
pyrolysis-GC/MS. Nishiura, K. (Osaka University, Osaka (Japan). 
Faculty of Engineering); Miyake, M.; Nomura, M. Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Structural characteristics of flash-pyrolysed coals were analyzed 
by Curie-point pyrolysis-GC/MS. Five kinds of coals with carbon 
contents of 78-88% such as Wandoan and Cerrejon coals were 
used as specimens, and pyrolysed into tar and residues while 
heating up to 460°C at 150°C/min in heating rate, in order to study 
structural characteristics of the tar and residues of each specimen 
by pyrolysis-GC/MS mainly at 764°C. As a result, there was no 
considerable polycondensation of coal molecules themselves at py- 
rolysis temperature as low as 460°C. The summation of 
pyrolysis-GC/MS charts of tar and residues of each specimen 
nearly resulted in the chart of each raw coal. Since less com- 
pounds with oxygen (phenol group) were included in tar while more 
compounds in residue, residues were probably composed of a 
large amount of developed ether cross-linking components. 5 figs. 


14958 (CONF-9111294-, pp. 254-256) Discussion on the 
results of Curie point pyrolysis of coals based on CP/MAS'*C- 
NMR data. Hama, H. (Osaka University, Osaka (Japan). Faculty of 
Engineering); Nomura, M.; Adachi, Y. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Results of Curie point pyrolysis GC-MS measurement of coals 
were discussed comparing with CP/MAS'SC-NMR data. Miike and 
Illinois coal specimens were fractionated by binary CS2-N-methyl-2 
pyrrolidinone solvent, and their acetone-soluble, pyridine-soluble 
and residue were analyzed. As a result, in both analyses, Miike 
coal included more aliphatic carbon than Illinois coal, while Illinois 
coal more alkylphenol group indicating well agreement between 
both analyses. However, in the pyrolysis GC-MS measurement, the 
distribution of pyrolysed components of each coal specimen was 
nearly equal among fractions indicating the conflict between both 
analyses. Such a conflict was larger in heavy fractions, and proba- 
bly caused by coking of a part of pyrolysed components. In order 
to precisely analyze aromatic skeletons by depressing coking, a 
new analysis method was necessary which allows to analyze them 
removing hetero elements by light hydrogenation of coals. 3 refs., 
4 tabs. 


14959 (CONF-9111294-, pp. 257-259) Characteristics of re- 
versed phase (ODS) HPLC separation of aromatic compound 
classes separated normal phase (NH2) HPLC for coal liquefac- 
tion oll. Tanishige, R. (Hokkaido University, Sapporo (Japan). 





Faculty of Engineering); Osuga, H.; Yokoyama, S.; Sato, M.; 
Sanada, Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

One-ring and two-ring aromatic components in coal liguefaction 
oil separated by normal phase (NH2) HPLC, were furthermore sep- 
arated into 13 fractions by reversed phase (ODS) HPLC. By the 
GC-LV/MS analysis of these fractions, compound types of oil com- 
ponents were identified according to their Z number (C(n)H(2n+z)) 
As a result, the aromatic hydrocarbon components of liquefaction 
oil separated by normal phase HPLC could be fractionated by re- 
versed phase HPLC according to their numbers of naphthenic rings 
and alkyl carbons connected with the mother aromatic ring. Main 
compound types of the one-ring aromatic hydrocarbons were of 
—10 and —8 in Z number, while those of the two-ring ones were of 
—14 and —16. The average number of alkyl side chain carbons 
connected with both compound types of fractions decreased with a 
decrease in Z number or an increase in naphthenic ring connected 
with the mother benzene ring. 4 refs., 7 figs. 


14960 (CONF-9111294—, pp. 261-264) Ring analysis of 
hydrocarbons in a coal derived liquid. Sato, M. (Hokkaido Uni- 
versity, Sapporo (Japan). Faculty of Engineering); Yokoyama, S.; 
Sanada, Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

New ring analysis method of hydrocarbons in coal derived liquid 
was proposed on the basis of a group contribution method. The 


estimation equations of aromatic ring numbers and naphthene 
ones were derived from the differences in molecular volume and 
molecular weight/refractive index between hydrocarbon compounds 
and normal chain paraffins with the same total carbon number. As 
the equations were applied to the ring analysis of pure hydrocar- 


bons, aromatic ring numbers could be precisely calculated, 
however, the estimated ring numbers of naphthene, in particular, 
benzene and naphthalene groups included considerable errors. As 
applied to coal derived liquids of Wandoan and Akabira coals, like 
pure hydrocarbons, the estimated ring numbers of naphthene 
included more errors than those of aromatic compounds. The con- 
cept of the proposed method for calculating structural parameters 
was more systematic and easy-to-understand than that of a previ- 
ous n-d-m method retaining nearly the same estimation accuracy. 
7 refs., 5 figs., 1 tab. 


14961 (CONF-9111294—, pp. 273-276) Reaction mechanism 
of coal liquefaction.: Hydrogenolysis of model compound us- 
ing synthetic pyrite as catalyst. Ito, H. (Hokkaido University, 
Sapporo (Japan). Faculty of Engineering); Amemiya, S.; Makabe, 
M.; Yoneda, N. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (in Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fue/ Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DES$3776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Hydrogenolysis reaction of a model compound was studied using 
synthetic pyrite as catalyst to compare with a stabilized nickel cata- 
lyst. Benzyle phenyl ether was used as model compound, while 
naphthalene, tetralin or decalin as solvent. The model compound 
was hydrogenated at reaction temperatures of 325-459°C and hy- 
drogen pressures of 3-10 MPa for 0-60 min. As a result, unlike a 
stabilized nickel catalyst, the synthetic pyrite catalyst produced not 
only decomposed products as toluene and phenol but also a large 
amount of condensation products as di- and tribenzyle phenyl. It 
was thus suggested that a large amount of condensation products 
is produced in the initial stage of the reaction, and those are then 
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converted to smaller decomposed products during the following re- 
action. Because of the weak hydrogenation activity of the synthetic 
pyrite, only a very small amount of hydrogenated products was ob- 
tained during the reaction within 15 min even at higher reaction 
temperatures and hydrogen pressures. 1 ref., 5 tabs. 


14962 (CONF-9111294—, pp. 277-280) Liquefaction charac 
teristics of coal treated with SeO2. Kiya, T. (Hokkaido University, 
Sapporo (Japan). Metals Research Institute); Sanada, Y.; Chiba, 
T.; Nagaishi, H. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (in Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Pyrolytic characteristics of coal mixed with SeO2 were studied, 
and the use of SeO2 treatment as pretreatment of coal was dis- 
cussed to remove some groups including oxygen. As the mixture 
of coal specimen and SeO2 was heated in atmospheric N2 gas, 
CO2, CO and H20 gases were discharged from the mixture at 470 
K or less mainly because of the desorption of carboxyl and methyl 
groups. The discharge of gases needed more oxygen from the coal 
specimen and SeO2 probably requiring the desorption of oxygen in 
coal. As solid residues after the pyrolysis with SeO2 were liquefied 
with tetralin solvent, the yield of piridine-solubles was enhanced 
compared with parent coal, and reached a constant value at 0.1 in 
SeO2 addition. The direct liquefaction of the mixture of parent coal 
and SeO2 produced nearly the same amount of pyridine- solubles, 
however, it required more hydrogen. 1 ref., 4 figs., 1 tab. 


14963 (CONF-9111294—-, pp. 281-284) Fe(CO)5-catalyzed 
coal liquefaction using H20 and CO as a hydrogen source. 
Watanabe, Y. (Kyoto University, Kyoto (Japan). Faculty of Engi- 
neering); Yamada, H.; Kawasaki, N.; Wada, K.; Mitsudo, T. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The catalytic activity of Fe(CO)5- sudifurand Fe203-sulfur, and 
the effect of reaction conditions on the activity were studied for 
liquefaction of Yallourn and Wandoan coals using H2O CO as hy- 
drogen source. The enhancement of a coal conversion 
(tetrahydrofuran-soluble) and oil yield (petroleum ether-soluble) 
was also studied controlling reaction temperature. As a result, as 
Fe(CO)5 was used as catalyst precursor under the presence of 
sulfur, it offered an excellent catalytic activity compared with 
Fe203. The two-stage heating reaction (375°C-60 min and 425°C- 
60 min) achieved a high oil yield depressing coking at high 
temperature. The coal conversion increased with the amount of the 
catalyst or CO pressure, and reached the peak at a certain tem- 
perature or amount of water, while the oil yield increased with the 
amount of water or reaction temperature. 4 refs., 4 figs., 1 tab. 


14964 (CONF-9111294—, pp. 285-288) Effect of iron disper- 
sion on coal liquefaction. Miki, K. (National Institute for 
Resources and Environment, Tsukuba (Japan)); Yamamoto, Y.; 
Sato, Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. 
(In Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. in Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to enhance a coal conversion and oil yield in coal lique- 
faction, the activity of iron dispersed in coal as catalyst precursor 
was studied experimentally. In addition, in order to clarify the rela- 
tion between liguefaction and proximity of iron and coal molecules, 
composition/decomposition experiments of the coal model were 
also conducted. The iron loaded coal specimen was prepared by 
vacuum treatment of Taiheiyo coal in ethanolic FeSO4 solution, and 
the coal model composed of coal-like structure and nearby located 
iron molecules on a silica surface was used. As a resuk, in spite of 
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low level iron loading of 0.33wt% on the specimen, higher only by 
0.03wt% than that in FeSO4 solution alone, a significant increase in 
oil yield and decrease in hydrogen consumption were observed un- 
der the presence of sulfur source. In the model experiment, it was 
suggested that the yield of decomposed products increases with 
the proximity of iron and coal molecules. 3 refs., 2 figs., 3 tabs. 


14965 (CONF-9111294-, pp. 289-292) Studies on the cata- 
lysts for coal liquefaction.: Specific behaviours of coals of 
different ranks in their hydrogenolysis reactions catalyzed by 
various kinds of catalysts. Takechi, Y. (Kansai University, Osaka 
(Japan). Faculty of Engineering); Ikenaga, N.; Oda, H.; Yokokawa, 
C. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
Three kinds of coals with different rank of 76, 85 and 87C% were 
hydrocracked to study the specific reaction behavior of four kinds 
of icoal liquefaction catalysts such as CuCrO4, Fe203+S, MoO3- 
TiO2 and MoS3-Al203. The reaction was conducted without any 
solvent to find out the specific phenomenon of each combination of 
coal and catalyst, and terminated at the point where nearly 30% of 
an initial amount of coal is converted to benzene-soluble. The prod- 
ucts were separated by GPC into four fractions, and their average 
molecular weights and intrinsic viscosities were measured to study 
characteristics of each combination. As a result, the molecular 
weight distribution was obviously dependent on the combination of 
coal and catalyst, and no specific relation was observed between 
the molecular weight and intrinsic viscosity. The molecular of each 
fraction had a bar shape with an elliptic section indicating no appar- 
ent correlation with the molecular weight. 3 refs., 1 figs., 2 tabs. 


14966 (CONF-9111294-, pp. 293-296) Studies on the 
catalysts for coal liquefaction.: Rheological studies of coal liq- 
uefaction process. Muraoka, T. (Kansai University, Osaka 
(Japan). Faculty of Engineering); Oda, H.; Yokokawa, C. Fuel Soci- 
ety of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Hydrogenolysis of different rank coals as Taiheiyo coal (75.7C%) 
and Pittston coal (85.4C%) were conducted in the presence of four 
kinds of catalysts (CuCrO4, Fe203+S, MoO3-TiO2 and MoS3- 
Al203) with an addition of tetralin as vehicle. The variation in 
viscosity in every reaction system was traced in the initial stage of 
the reaction by a torque meter attached to an autoclave. As a re- 
sult, in every system, the torque decreased in the initial stage of 
temperature rise because of reduction of a solvent viscosity. The 
torque subsequently increased with temperature indicating two 
peaks before the following gradual decrease. In Taiheiyo coal, both 
peaks were low, and its coal conversion was more than 85%, while 
in Pittston coal, both peaks were sharp and high, and both subse- 
quent torque reduction and coal conversion were smaller than 
those of Taiheiyo coal. 5 refs., 10 figs., 2 tabs. 


14967 


(CONF-9111294—, pp. 297-300) Effects of heating- 
rates on pyrolytic properties of coals. Nishiura, K. (Osaka 
University, Osaka (Japan). Faculty of Engineering); Miyake, M.; No- 
mura, M. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. 
(In Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 


Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 4-chome, Chiyoda-ku, Tokyo, Japan. 

The effect of heating rates on fusing properties of coals during 
pyrolysis was studied. Five kinds of coal specimens of -88 C% were 
pyrolysed in N2 gas flow up to 460°C at a low or high heating rate 
of 5°C/min or 150°C/min, respectively, to observe produced gases, 
tars and residues. As a result, the yield of residues increased while 
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those of the others decreased with an increase in coal rank at both 
heating rates. In the rapid heating, the yield of tars increased while 
that of residues decreased, and fusing properties of coals were 
improved because of more melting or fusion of residues. As the re- 
sult of thermogravimetry, the initial temperature of weight reduction 
decreased with a decrease in coal rank suggesting easy pyrolysis. 
As the result of FT-IR analysis, since low-rank coal had a large 
amount of functional groups with oxygen and easily produced 
ether-bridged bonds, such a property was probably one of causes 
to deteriorate the fusing property. 2 figs., 3 tabs. 


14968 (CONF-9111294—, pp. 301-304) Coking reaction 
mechanism of asphaltenes derived from Akabira coal. Chang, 
L. (Hokkaido University, Sapporo (Japan). Metals Research Insti- 
tute); Konno, R.; Sanada, Y.; Chiba, T.; Nagaishi, H. Fuel Society 
of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 
28. coal science symposium and 91st special meeting on coke; 
Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting 
of The Fuel Society of Japan (1991).: 28th Coal Science Confer- 
ence/91st Coke Meeting. Order Number DE93776037. Source: 
OSTI; NTIS; Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The coking reaction mechanism was studied of asphaltenes de- 
rived from Akabira coal. Preasphaltenes derived from the coal 
specimen by hydrogenation were coked in atmospheric N2 gas at 
573-723 K, and the reaction process was analyzed on the basis of 
the distribution of several products obtained by solvent extraction. 
The reaction model was developed assuming preasphaltenes were 
composed of two components with different reactivities, and reac- 
tion rate parameters were analyzed at various temperatures and 
times based on the reaction model. As a result, the predicted 
change in yield of several products with reaction time well agreed 
with experimental results, and the reaction rate constants could be 
well explained by Arrhenius’s equation, however, the change in 
yield coukin’t be explained by the rate constants predicted at differ- 
ent heating rates. It was suggested that the change in reaction 
process by mass transfer should be also considered during coking 
reaction. 3 refs., 4 figs., 3 tabs. 


14969 (CONF-9111294—, pp. 313-316) Synergistic effect in 
coprocessing. Yoshida, T. (Government Industrial Development 
Laboratory, Hokkaido, Sapporo (Japan)); Nagaishi, H.; Sasaki, M.; 
Yamamoto, M.; Yokoyama, S.; Kotanigawa, T.; Sasaki, A.; Ido- 
gawa, K.; Fukuda, T.; Maekawa, Y.; Adachi, T.; Nakakura, Y. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to clarify the synergistic effect in coprocessing of tar 
sand bitumen and coal, the change in product ratio was studied 
experimentally on the 0.1 td BSU test plant at 430 or 450°C by 
adding various amounts of coal derived oil or coal to bitumen. As a 
result, the addition of coal derived oil or coal to bitumen con- 
tributed to enhance the yields of both naphtha and middle fraction. 
However, as the product ratios were compared between hydroc- 
racking and coprocessing products, the existence of coal derived 
oil or coal not always promoted decomposition of tar sand bitumen, 
but it mainly contributed to control polymerization in hydrocracking 
of bitumen. In the case of coal addition, heavy fractions included a 
trace amount of components derived from coal, suggesting that in 
general, no coal fractions heavier than a pitch fraction are pro- 
duced. 4 refs., 3 figs., 2 tabs. 


14970 (CONF-9111294—, pp. 317-320) Analysis of deposits 
in brown coal liquefaction pilot plant at Australia. Miki, T. (Gov- 
ernment Industrial Research Institute, Kyushu, Saga (Japan)); 
Adachi, Y.; Shibata, M.; Sakaki, T.; Inukai, Y.; Hirosue, H.; 
Nakako, Y.; Matsumura, T.; Kageyama, Y.; Taki, Y. Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 





Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Brown coal liquefaction deposits over a period of 1,533 hours 
were analyzed of the pilot plant in Australia to study their deposi- 
tion mechanism. As a result, main components of the deposit in 
the connection pipe between the preheater and first reactor were 
sodium chloride (NaCl) and pyrrhotite (F(1-x)S), and those in the 
first reactor were calcite (CaCO3) and dolomite (CaMg(CO3)2), 
while that in reactors after the first one was  northupite 
(Na6Mg2Cl2(CO3)4). In addition, it was suggested that NaCl is 
precipitated by not only evaporation of water in coal including NaCl 
but also the reaction between Na compounds and Cl or HCI de- 
rived by pyrolysis of organic Cl in brown coal. It was therefore 
confirmed in the model pyrolysis experiment of PVC and Na2CO3 
mixture that NaCl crystals grow even at 250°C significantly lower 
than that of slurry. 4 refs., 2 figs., 1 tab. 


14971 (CONF-9111294-, pp. 321-324) Coal liquefaction re- 
action mechanism and coal reactivity based on hydrogenation 
characteristics. Nagaishi, H. (Government Industrial Development 
Laboratory, Hokkaido, Sapporo (Japan)); Yoshida, T.; Kotanigawa, 
T.; Maekawa, Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (in Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The dependence of a coal liquefaction reaction mechanism and 
coal reactivity on coal kinds was studied on the basis of hydrogen 
consumption. Coal liquefaction experiments of 10 kinds of domestic 
and foreign coals were conducted at 723 K in N2 gas of 10 MPa 
using an excess amount of tetralin as solvent. As a result, the hy- 
drogen consumption could be predicted by the initial content of an 
active component C1 regardless of coal kinds. The amount of hy- 
drogen required for formation of preasphaltene and asphaltene was 
small, while large for oil formation. Since the reaction selectivity 
was different between hydrogen in tetralin molecules and hydrogen 
gas, the knowledge on existence conditions of transferable hydro- 
gen in reaction systems was important for efficient hydrogenolysis. 
As the hydrogenation of aromatic rings was accelerated in heating, 
the effect of hydrogen-transferable solvent was further enhanced 
probably depending on the contribution of a catalyst. 2 refs., 5 
figs., 2 tabs. 


14972 (CONF-9111294—, pp. 325-328) Characterization of 
brown coal liquid residue and design of liquefaction without 
residue production. Mochida, |. (Kyushu Univ., Fukuoka (Japan). 
Institute of Advanced Material Study); Sakata, R.; Sakanishi, K.,; 
Sasaki, M. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (in Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Morwell brown coal liquefaction residue (THF-insoluble) was 
characterized by optical microscopic and reflectance analyses 
which was produced by the two-stage liquefaction process of 
hydrogen-transferable solvent/iron catalyst (FeS2) under various 
condition. As a result, rapid heating by the tube bomb in the first 
stage allowed more efficient hydrogen transfer than slow heating by 
the autoclave, and produced heavy fractions were efficiently hydro- 
cracked in the second stage resulting in a high oil yield. In addition, 
in the rapid heating, some amount of the hydrogen transferable 
solvent remained as it is and could control polycondensation of 
produced heavy fractions by hydrogen transfer even in slow heat- 
ing in the second stag. Under optimal reaction conditions, the total 
yield of 81% of oil and asphaltene was achieved and the complete 
liquefaction reaction without any residues was also attained except 
inactive cell-wall tissue of 4%. 3 refs., 2 figs., 2 tabs. 


14973 (CONF-9111294—, pp. 329-332) Catalyic dealkylation 
of alkylnaphthalenes and coal derived coal with steam. Ya- 
mamoto, M. (Government Industrial Development Laboratory, 
Hokkaido, Sapporo (Japan)); Maekawa, Y.; Kotanigawa, T. Fuel 
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Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. in Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

As a part of the study on upgrading of coal derived oil, catalytic 
dealkylation of alkyinaphthalenes with atmospheric steam was 
studied. In experiments by catalytic reaction equipment, Fe203/ 
CeO2 was used as catalyst, and methyinaphthalene (MN) as well 
as the fraction including no acidic and basic oils as specimens 
which was fractionated from Illinois coal derived oi] at 220-290°C. 
As a result, the addition of MgO to the Fe203/CeO2 catalyst was 
effective for the reaction between steam and MN, and the methyl 
group in §-position was preferentially demethylated with the cata- 
lyst with a large amount of MgO. In addition, the catalytic activity 
was stabilized by adding a trace amount of K2CO3 to the catalyst, 
and in particular, enhanced for 2-MN. However, although cleavage 
and dealkylation of methylene groups in the oil specimen were also 
promoted, sufficient catalytic activities were not always obtained. 1 
ref., 3 figs., 4 tabs. 


14974 (CONF-9111294-, pp. 333-336) Studies on the 
hydroprocessing of deashed oil. 11.: Effect of conditions pro- 
ducing CLB on the secondary hydrogenation. Kaneko, T. 
(Mitsubishi Kasei Co., Tokyo (Japan)); Hijirlyama, M.; Kageyama, 
Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91ist Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
The effect of production conditions of CLB (coal liquid bottom) in 
the primary hydrogenation process for brown coal liquefaction 
(BCL) on the property and reactivity of DAO (deashed oil) in the 
secondary hydrogenation process was studied. Three kinds of 
DAOs were prepared under different combinations of pressures (15 
and 290 MPa) and temperature (435 and 450°C) in the primary 
process, and those were secondarily hydrogenated on the fixed 
bed continuous reactor at 15 MPa and 370-430°C. As a result, the 
DAO produced under mild primary hydrogenation conditions (15 
MPa and 435°C) offered lower arumaticities and higher reactivities 
in the secondary process. In addition, since the correlation between 
the H/C ratio and structural index fa of hydrogenated products of 
DAOs was linear and their apparent activation energies were also 
equivalent to each other, their fundamental reactions were possibly 
similar regardless of their different reactivities. 1 ref., 4 figs., 1 tab. 


14975 (CONF-9111294~—, pp. 337-340) Liquefaction of Victo- 
rian brown coal. 11.: Effect of HDAO recycling on liugefaction 
reaction. Yasumuro, M. (Kobe Steel, Ltd., Kobe (Japan)); Ida, T.; 
Hirano, T.; Okuma, O.; Matsumura, T. Fuel Society of Japan, 
Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal 
science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

In order to optimize the addition of hydrogenated de-ashed oil 
(HDAO) in brown coal liquefaction processes, the effect of the 
boiling point range of HDAO on product yields in the primary hy- 
drogenation section. As a result, recycling of HDAO to the primary 
hydrogenation section contributed to enhance product yields 
through decomposition of a BTM fraction in HDAO and the effect of 
transferable hydrogen. However, the effect of recycling was depen- 
dent on the boiling point range of HDAO, and the product yield 
was higher in order of the HDAO with the boiling point range of 
250-330°C (H1), recycle solvent to the primary hydrogenation sec- 
tion, and HDAO of 330-420°C (H2). As the calculation results of 
hydrogen gas consumption and an amount of hydrogen transffered 
to liquid products, H1 was probably higher in both initial hydrogen 
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transferability and hydrogen shuttling than H2. 4 refs., 2 figs., 3 
tabs. 


14976 (CONF-9111294—, pp. 341-344) Secondary hydro- 
genation of heavy products derived from brown coal 
liquetaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products. Kitamura, Y. (Kobe Steel, Ltd., 
Kobe (Japan)); Nage, S.; Ida, T.; Okuma, O.; Matsumura, T. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fue! Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

As a part of optimization of the secondary hydrogenation reac- 
tion in brown coal liquefaction processes the effect of a DAO 
(de-ashed oil) concentration in feedstocks (DOS: DAO solution) on 
the yield and property of oil products in the secondary hydrogena- 
tion was studied. In experiments, the previously reported 1 t/d 
continuous reactor was used, and products were separated into 
naphtha, solvent and bottom fractions. As a result, as a commer- 
cial Ni-Mo/Al203 catalyst was used, the oil yield and DAO 
conversion slightly decreased with an increase in DAO concentra- 
tion, suggesting an increase in benzene-insoluble in DOS. The 
selectivity of products was strongly affected by the concentration, 
and the naphtha yield decreased and the solvent one increased 
with an increase in apparent DAO concentration. As a Ca-Ni-Mo/ 
Al203 catalyst was used, heavier feedstocks were effective in en- 
hancing the DAO conversion and oil yield. 3 refs., 3 figs., 2 tabs. 


14977 (CONF-9111294—, pp. 345-348) Vaper-liquid equilib- 
rium for NEDOL process 1t/d PSU operation using Illinois No.6 
coal. Takeda, T. (Mitsui SRC Development Co. Ltd., Tokyo 
(Japan)); Yamaura, J.; Inokuchi, K.; Yamamoto, H.; Mochizuki, M.; 
Terashita, Y.; Kobayashi, M. Fuel Society of Japan, Tokyo (Japan). 
7 Nov 1991. 387p. (In Japanese). From 28. coal science sympo- 
sium and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 
1991. In Proceedings of the Joint Meeting of The Fue/ Society of 
Japan (1991).: 28th Coal Science Conference/91st Coke Meeting. 
Order Number DE93776037. Source: OSTI; NTIS; Available from 
The Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The vapor-liquid equilibria in high-T/high-P separators in a sol- 
vent hydrogenation process and coal liquefaction process of 1 t/d 
PSU were estimated by Soave-Redlich-Kwong (SRK) equation 
comparing them with experimental data. Two series of critical con- 
stants (one consists of a critical temperature and pressure derived 
by Lee-Kesler equation and an eccentric coefficient by Edmister 
one, and the other consists of constants only by Watanasiri equa- 
tion) were prepared for the simulation. Specific gravities, average 
molecular weights and standard boiling points were also prepared 
by measurement under standard liquefaction conditions. As a re- 
sult, the estimated data from the former series of constants well 
agreed with the experimental data in the equilibrium ratio range be- 
low 10-?, while those from the latter ones well agreed in the range 
over 10-*. Although there were some problems on the critical con- 
stants of coal liquid, the SRK equation was applicable to the 
vapor-liquid equilibrium estimation. 5 refs., 5 figs., 6 tabs. 


14978 (CONF-9111294—-, pp. 360-363) Study on the 
chromatographic analysis of the brown coal-derived preas- 
phaltenes. 3. Kanaji, M. (Kobe Steel, Ltd., Osaka (Japan)); 
Masuda, K.; Okuma, O.; Okamura, K.; Takeshita, Y.; Matsumura, 
T. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/9ist Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The novel molecular weight calibration method of polar compo- 
nents in preasphaltenes was proposed for GPC to estimate the 
real molecular weight distribution of preasphaltenes in coal derived 
oil. Phenol resin was used as calibration standard substituted for 
polystyrene one because of its GPC chromatograms similar to 
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those of preasphaltenes. As the calibration curve from phenol resin 
(A) was compared with that from polystyrene standard (B) mea- 
sured under the same GPC conditions as phenol resin, it was 
revealed that the previous molecular weights of 10°-10° calibrated 
by B curve for polar components are nearly 10° by A curve. In ad- 
dition, as the preasphaltene chromatograms were calibrated by A 
curve for polar components and by B curve for the others, the inte- 
grated molecular weights of preasphaltenes were distributed 
around 10° ranging from 10? to 10*. 4 refs., 6 figs. 


14979 (CONF-9111294—, pp. 368-371) Hydroliquefaction of 
Taiheiyo coal in the presence of catalysts with ruthenium. 2. 
Kotanigawa, T. (Government Industrial Development Laboratory, 
Hokkaido, Sapporo (Japan)); Yokoyama, S.; Yamamoto, M.; 
Maekawa, Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Liquefaction activities of Taiheiyo coal by ruthenium added cata- 
lysts were studied. The decomposition reaction by tetralin under 
the coal liquefaction conditions was classified into 4 reaction paths: 
hydrogenation, hydrocracking, dehydrogenation and isomerization. 
Ru/SiO02-Al203 had the highest conversion ratio for tetralin and the 
hydrogenation and hydrocracking were accelerated. But this cata- 
lyst does not have the effective activity for coal depolymerization. 
Ru/Py among Ru supporting iron system catalysts has the low 
tetralin decomposition ratio and the low selectivity for the hydro- 
genation and hydrocracking activities, but has the very high 
selectivity for the dehydrogenation and isomerization and the coal 
conversion ratio was higher by 10% or more. The coal conversion 
ratio corresponded well with the isomerization of tetralin and the 
isomerization activity was higher in any catalyst system with an 
increase of the reaction temperature and higher in case of iron cat- 
alysts. Catalysts which were effective for the coal liquefaction were 
Ru/Fe/S, Ru/Fe and Ru/Py system at 450 centigrade, which had 
the catalytic activities exceeding ones of commercial NiMo and 
CoMo catalysts. 2 figs., 1 tab. 


14980 (CONF-9111294—, pp. 372-375) Coprocessing of Tai- 
heiyo coal and shale oil vacuum residue using oll soluble 
molybdenum catalyst. Saito, |. (National Institute for Resources 
and Environment, Tsukuba (Japan)); Kawashima, H.; Kondo, T.; 
Matsumura, A.; Ukegawa, K.; Ma, X. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Liquefactions of Taiheiyo coal with shale oil vacuum residues as 
reaction vehcle were performed using an oil soluble organic molyb- 
denum catalyst. Shale oils from Timahdit of Morocco, Condor of 
Australia, and Maesot of Thailand were examined. Solvent perfor- 
mances of these were compared with those of Athabasca and Cold 
Lake tar sand bitumens, Morichall crude petroleum, a- 
methyinaphthalene, t-decalin, and tetralin. It was found from the 
comparison of solvent quality that there is a significant difference in 
the structure and solvent performance among the shale oil vacuum 
residues. In addition, conversions depending on the quality of 
these shale oil vacuum residues were illustrated. Consequently, it 
was verified that the oil soluble catalyst is effective for coprocess- 
ing of Taiheiyo coal with shale oil vacuum residue. For the 
experiments at this time, Maesot shale oil vacuum residue gave 
the best conversion. 7 refs., 4 tabs. 


14981 (CONF-9111294—, pp. 376-379) Upgrading of coal- 
derived distillates over highly active NiW/Al,03 catalyst. 
Yanase, H. (Catalysts and Chemicals Industry Co. Ltd., Tokyo 
(Japan)); Kameoka, T.; Sato, T.; Yoshimura, Y.; Shimada, H.; Mat- 
subayashi, N.; Nishijima, A. Fuel Society of Japan, Tokyo (Japan). 
7 Nov 1991. 387p. (In Japanese). From 28. coal science sympo- 
sium and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 





1991. In Proceedings of the Joint Meeting of The Fuel Society of 
Japan (1991).: 28th Coal Science Conference/91st Coke Meeting. 
Order Number DE93776037. Source: OSTI; NTIS; Available from 
The Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

In this report, upgrading of coal-derived distillates is investigated 
using highly active NiW/AI2O3 catalyst. For the experiments, Battle 
River coal-derived gas oil and Wandoan coal-derived kerosene 
were used. The catalyst was prepared by impregnating +-Al2O3 in 
the aqueous solution containing nickel and tungsten, which was 
subsequently dried and burned at 550 centigrade for one hour. As 
a consequence of the experiments, newly developed NiW/AI203 
catalyst exhibited much higher hydrogenation and hydrodenitro- 
genation activities than commercially available catalysts for 
coal-derived kerosene and gas oil. Superior catalytic performance 
for the NiW/Al2O3 catalyst was obtained during short-term catalyst 
performance tests (500 to 1,000 hours). However, precise charac- 
terization revealed changes in sulfided state and local structure of 
tungsten sulfide on the catalyst, which suggests that there would 
be other possibility for improving catalytic performance. 1 ref., 4 
figs., 2 tabs. 


14982 (CONF-9111294—, pp. 380-383) Image characteristics 
of char for gasification. Okada, K. (Coal Mining Research Cen- 
ter, Tokyo (Japan)); Kanbayashi, Y.; Nishijima, T.; Hirato, M. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Microscopic feature of char particles for coal gasification was in- 
vestigated to relate the above with maceral composition of original 
coals and initial reaction rate of chars. Area and perimeter of char 
particles were measured by image processing method, and diame- 
ter of the circle with equivalent area and circularity shape factor 
were calculated as shape parameters. Taiheiyo coal and Datong 
coal of China were deashed and four samples were prepared by 
density separation individually from the deashed coals. In this 
investigation, coal macerals are classified into four types, i.e., exi- 
nite, vitrinite B, vitrinite A, and inertinite. Additionally, the shape 
analysis was carried out using the image processor for char sam- 
ples for gasification which were prepared from the original 
samples. Consequently, it was suggested that the initial reaction 
rate of char would relate to the complicateness of shape and he 
fragmentariness during char formation. Accordingly, it was shown 
that the difference in initial reaction rates can be explained by im- 
age characteristics depending on maceral composition of their 
origins. 2 refs., 4 figs., 1 tab. 


14983 (CONF-9111294—, pp. 384-387) Factors controlling 
gasification reactivity of coal at high temperature. Kubota, K. 
(Tohoku University, Sendai (Japan). Institute for Chemical Reaction 
Science); Zhuang, Q.; Kyotani, T.; Yamashita, H.; Tomita, A. Fuel 
Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). 
From 28. coal science symposium and 91st special meeting on 
coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of the Joint 
Meeting of The Fuel Society of Japan (1991).: 28th Coal Science 
Conference/91st Coke Meeting. Order Number DE93776037. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In this study, factors controlling the gasification reactivity of coal 
at high temperatures have been investigated by using a fixed bed 
type reactor. Five coals with different ranks from Australia and 
Japan were examined, which include Yallourn coal, Taiheiyo coal, 
Wandoan coal, Liddell coal, and Moura coal. Individual coals were 
gasified with air in a range from 700 to 1,500 centigrade. Subse- 
quently, coal chars after partial gasification were observed using 
scanning electron microscope. Consequently, it was considered 
that the gasification reaction to fair in the above temperature range 
is in the diffusion controlled region. It was also found that there is a 
difference in the reaction rates of the gasification at high tempera- 
ture, which depends on the coals. As the coal rank was lowered, 
the gasification reactivity increased. Though the catalytic activity of 
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included mineral matter controls reactivity in the case of gasifica- 
tion at low temperatures, it was suggested that the effect of pore 
Structure on the gas diffusion would be important in the higher tem- 
perature region. 3 refs., 4 figs., 2 tabs. 


14984 (CONF-9211213—) Proceedings of the 29th Coal Sc 
ence Conference (1992). 5 Nov 1992. 283p. (in Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
Order Number DE93776132. Source: OSTI; NTIS; Available from 
The Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda- 
ku, Tokyo, Japan. 

The proceedings include 72 reports in the fields of coal struc- 
tures, liquefaction and gasification. As for coal structures, reports 
are made on comparison in chemical structures between Illinois 
coal No.6 and Miike coals, simulation of coal model molecules 
using molecular mechanics and dynamics, and atomic force mi- 
croscopy observation of coal. Concerning brown coal liquefaction, 
studies are made on deashing pretreatment, various experimental 
results of brown coal liquefaction, and Victorian brown coal lique- 
faction. Improvement in economic efficiency of the NEDOL process 
for bituminous coal liquefaction is referred to. The study on effects 
of the catalyst in coal liquefaction is made. As to coal gasification, 
reported are gasification characteristics of various coals using the 
fluidized bed coal gasifier and the entrained bed coal gasifier, and 
flash hydroprolysis of coal. 


14985 (CONF-9211213-, pp. 24-27) Effects of the additives 
on mixed soivent extraction for argonne premium coal sam- 
ples. Ishizuka, T. (Tohoku University, Sendai (Japan). Institute for 
Chemical Reaction Science); Takanohashi, T.; Ito, O.; lino, M. 5 
Nov 1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. in Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Effects of additives were discussed on mixed solvent extraction, 
using Argonne premium coal samples as coal test specimens. It 
was discovered that a carbon disulfide-N-methyl-2-pyrrolidione 
(NMP) mixed solvent gives an extraction factor as high as 40% to 
65% by weight to bituminous coal at room temperature. However, 
among the mixed solvent soluble components obtained from this 
extraction, heavy-gravity components that become insoluble to pyri- 
dine after fractions have been selected associate with each other 
as a result of molecular interactions and turn totally insoluble to the 
mixed solvent. Discussions were given to prevent this phenomenon 
by adding various additives to the components. The extraction fac- 
tor was increased largely over an extraction without addition (60% 
by weight), to 83.2% by weight by adding tetracyanoethylene 
(TCNE) and to 78.7% by weight by adding p-phenylendiamine 
(PDA). This increase is considered to have been brought about by 
the additives serving to release coal molecular associated bodies 
or acting to block formation of the association during the extraction 
as a result of these additives being adsorbed into sites of the coal 
molecular interactions. These results lead to an assumption that 
sizes of most of the low molecular components are of an ex- 
tractable size and that coals are so structured that these 
components associate with each other as a result of molecular in- 
teractions. 2 refs., 2 figs., 4 tabs. 


14986 (CONF-9211213—, pp. 28-31) Effect of iodine doping 
on the extractability of coal. Okubo, T. (Hokkaido University, Sap- 
poro (Japan). Faculty of Engineering); Kumagai, H.; Sanada, Y. 5 
Nov 1992. 283p. (in Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The effects of iodine doping on the solvent extractability of coals 
were investigated using two kinds of coals with different coalifica- 
tion factors. Zhao Zhang coal had cohesive power among coal 
molecules weakened and pyridine extraction increased as a result 
of iodine doping, but showed no quality change in PS component. 
lodine doping into Taiheiyo coal resulted in no effects. This differ- 
ence is though to be because Zaho Zhang coal has higher 
coalification factor and well developed aromatic structure, which in- 
crease the ratio of aromatic z-2 interaction in the intermolecular 
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cohesion power. It is also thought that iodine, which forms aro- 
matic compounds and electric charge shifting complexes, weakens 
the aromatic x-x interaction in Zaho Zhang coal and increases the 
extraction factor. Taiheiyo coal has lower coalification factor and 
the aromatic structure less developed than Zaho Zhang coal. In 
addition, the former coal has higher oxygen content, higher ratio of 
hydrogen bonding in the inter-molecular cohesion and lower ratio 
of the aromatic x-7 interaction in the coal. 3 figs., 2 tabs. 


14987 (CONF-9211213-, pp. 32-35) Two-stage liquefaction 
of coal.: Pretreatment by the mixtures of water and hydrogen- 
nondonating organic solvent. Ogo, Y. (Osaka City University, 
Osaka (Japan). Faculty of Engineering); Mizuno, K.; Banjoya, A. 5 
Nov 1992. 283p. (in Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

This paper is a report on ordinary pretreatment of coals using bi- 
nary solvents with water as a common component and result of 
explosively pretreating the coals using similar solvents. Solvent 
consisted of water and cyclohexanol or 1-methylnaphthalene mixed 
at a ratio of 1:1 was mixed with Illinois coal No. 6 pulverized to 200 
mesh or finer at a mixing ratio of 10% by weight for a reaction 
at 350°C to 400°C for 3 minutes. Pretreatment using 
1-methylenenaphthalene-water-based solvent resulted in an 
increased recovery of oil as in pretreatment using cyclohexanol- 
water-based solvent, and showed dependence on the pretreatment 
temperature. From these results, it was made clear that water re- 
quires necessarily coexistence of organic solvent; separation of 
C-C bond in coal has occurred at a considerably high ratio as a re- 
sult of explosive treatment; in comparing coal pretreated with both 
pressure and temperature sharply dropped simultaneously with 
coal treated with only pressure dropped sharply, the former coal 
showed a liquefaction factor of 75%, while the latter coal showed 
relatively low value; and the explosive treatment of coal requires 
coexistence of water and organic solvent. 1 ref., 4 figs. 


14988 (CONF-9211213-, pp. 36-39) Evaluation of hydrogen 
donating ability of coal liquefaction-residues with molecular 
probes. Futamura, S. (The University of Tokyo, Tokyo (Japan). Re- 
search Center for Advanced Science and Technology); Honda, S.; 
Okawa, K. 5 Nov 1992. 283p. (In Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

In order to reduce amount of residues discharged from a lique- 
faction process and utilize effectively the residues, evaluation was 
given on hydrogen donating abilities of the residues under various 
conditions using more than one probe with different molecular 
structures. It was found that, in hydrocracking trans-stilbene, addi- 
tion of Andowan coal liquefaction residues suppresses coupling of 
diphenyl radicals with decalin radicalds to achieve hydrogenation at 
high efficiency until the trans-stilbene turns into bibenzy!. The same 
phenomenon was observed also with 1-methyinaphthalene. The 
effects of the residue addition on product distribution were recog- 
nized in increase in bibenzyl selectivity, and decrease in selectivity 
of 1,2-diphenyl-3-(1-naphthyl) propane (DPNP) or 1, 2- 
diphenylbenzo [a] indan (DPBI). It is thought that 1-naphthyimethyl 
radicals in the residues stabilized by donating hydrogen has sup- 
pressed production of DNP and DPBI. Therefore, it is proved that 
coal liquefaction residues are effective not only for hydrogenation of 
unsaturated bondings, but also for stabilization of alylmethyl radi- 
cals. Adding coal liquefaction residues accelerates hydrocracking of 
9-benzyl phenanthrene and benzophenon. 2 refs., 2 figs., 2 tabs. 


14989 


(CONF-9211213-, pp. 40-43) Kinetic study of super- 
critical fluid extraction of coal. Ajiri, T. (Tohoku University, Sendai 
(Japan). Faculty of Engineering); Tanaka, S.; Ishiguri, T.; Arai, K. 5 
Nov 1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 


Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
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An experiment was conducted on supercritical fluid extraction of 
coal varying coal grain sizes and solvent feeding rates. The result 
was analyzed to evaluate rates in polymerizing reaction of ther- 
mally decomposed primary product and its secondary decomposing 
reaction. Taiheiyo coal was sieved into five scales of grain size for 
use as test specimens. Toluene was used as an extraction solvent. 
As a result, it was found that reaction time constant at 653 K and 
under 20 M Pa was approximately 100 s in the secondary decom- 
posing reaction and approximately 10 s in the polymerizing 
reaction. Evaluation on the coal properties made from these results 
suggested that the coal contains under this experimental condition 
components that can be polymerized easily in the coal particles at 
15%, components that can be easily decomposed secondarily at 
10%, stable liquid component at 20%, and volatile components 
produced directly from coal pyrolysis at about 10%. Tracing the 
coal pyrolytic reaction as described above was possible because of 
the high material transfer rates in the supercritical fluid, suggesting 
that the supercritical fluid extraction is an effective means to evalu- 
ate coal properties and coal pyrolytic reaction rates. 5 figs. 


14990 (CONF-9211213-, pp. 44-47) Studies of solid sulphur 
with organic compounds. Miki, Y. (National Chemical Laboratory 
for Industry, Tsukuba (Japan)); Sugimoto, Y.; Yamadaya, S. 5 Nov 
1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

An investigation was given on reactions of sulphur with pentane 
and pentene for the purpose of preventing scale production in coal 
liquefaction process. In reactions of 1-pentene with sulphur at 
250°C, the yield of sulfide was five time as high as that of poly- 
merized materials, and the yields in all the reactions increased with 
the amount of sulphur addition. It was shown that, in reactions of 
1-pentene added with sulphur at 1% by weight which is further 
added with iron oxide, the iron oxide or iron sulfide does not give 
catalytic effect on polymerizing reaction at 250°C. In a 350°C re- 
action, yields for both sulfide and polymerized materials increased 
with the amount of iron oxide addition. Reaction factor in pentane 
to sulphur of 1% by weight reaction was very much lower than that 
in 1-pentene reaction, and yields for both sulfide and polymerized 
materials were 1% or lower in 250°C and 350°C reactions. Heat- 
ing a mixture system of organic compounds, solid sulphur and iron 
oxide at 250°C to 350°C promoted sulfurization and polymerization 
of the organic compounds along with sulfurization of iron oxide. 5 
figs. 


14991 (CONF-9211213-, pp. 48-51) Retrogressive reaction 
in liquefaction of coal impregnated with solvent. Nagaishi, H. 
(Government Industrial Development Laboratory, Hokkaido, Sap- 
poro (Japan)); Sasaki, M.; Kotanigawa, T.; Maekawa, Y. 5 Nov 
1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Effects of reactions that progress in coal particles during a tem- 
perature raising process in coal liquefaction reaction on liquefaction 
reaction yield were experimentally discussed. The experiment con- 
sisted of observing effects off relaxed inter-molecular cohesion 
power as a result of solvent swelling, and reaction in producing 
semi-cokes inert to liquefaction. Coals were impregnated with hex- 
ane, pyridine, naphthalene and tetralin solvents or their mixture to 
investigate effects of coal swelling and the impregnated solvents 
on liquefaction reaction. Swelling because of pyridine promoted 
coal liquefaction. Naphthalene impregnated into coal particles im- 
pedes the liquefaction. Pyridine soluble component inversion rate 
can be raised when high hydrogen donating tetralin is impreg- 
nated, but no semi-coke production can be prevented under this 
reaction condition. f This seems to be because the tetralin impreg- 
nated in the coal turns into naphthalene as a result of hydrogen 
contained in the tetralin consumed during the reaction, resulting in 
impeding the low molecular reaction as if naphthalene has been 
impregnated. 2 refs., 2 figs., 2 tabs. 





14992 (CONF-9211213-, pp. 52-55) Hydrogenolysis reac- 
tion of deashed coal loaded K and Ca. Mashimo, K. (Nihon 
University, Tokyo (Japan). College of Science and Technology); 
Kato, H.; Nakamura, Y.; Matsuda, Y.; Wainai, T. 5 Nov 1992. 
283p. (In Japanese). From 29. coal science conference (1992); 
Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Sci- 
ence Conference (1992). Order Number DE93776132. Source: 
OSTI; NTIS; Available from The Japn institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Taiheiyo coal deashed using acid treatment and loaded with 
potassium or calcium was hydro-cracked under gaseous phase to 
discuss effects of these metals on liquefaction reaction. In addition, 
the loaded coal was added with red mud catalyst to examine ef- 
fects of the addition. The loaded potassium has a softening power, 
and particularly the potassium adsorbed into surface and microp- 
ores in the coal decomposes selectively HI-BS and BI-PS and 
generates gas and HS. On the other hand, potassium deposited on 
coal surface promotes direct gas production from the coal. Irre- 
spective of its loading modes, calcium has a catalytic nature to 
produce HI-BS selectively. Calcium also acts to impede decompo- 
sition of HI-BS into HS. Adding red mud catalyst to potassium 
loaded coal increases the inversion rate and the liquefaction yield, 
and most of the increase is accounted for by HI -BS, and BI-PS. 
When red mud catalyst is added to calcium loaded coal, the inver- 
sion rate and the liquefaction yield increase proportionately to those 
with potassium, and HI-BS increases selectively. 2 refs., 4 tabs. 


14993 (CONF-9211213—, pp. 56-59) Fundamental studies 
for NEDOL process improvement. Hirano, K. (Sumitomo Metal 
Industries, Ltd., Osaka (Japan)); Hayakawa, K. 5 Nov 1992. 283p. 
(In Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective of improving performance and economic effect 
of the NEDOL process which is a bituminous coal liquefaction pro- 
cess, an investigation was carried out on effects of the measures 
for lower solvent-to-coal ratio and higher solvent-hydrogenation 
severity on process operation performances. The following results 
have been obtained from naphtha cut-recycle experiments using an 
electromagnetically induced stirring autoclave and from their simu- 
lation: When the solvent-to-coal ratio is lowered, the circulating 
solvent tends to raise fa and heavy fractions during the liquefac- 
tion, hence their equilibrium values rise. With raised 
solvent-hydrogenation severity, the circulating solvent tends to 
lower fa and heavy fractions during the hydrogenation, hence their 
equilibrium values decrease. Combination of the lower solvent-to- 
coal ratio with the higher solvent-hydrogenation severity makes it 
possible to maintain adequate solvent properties, which leads to an 
assumption that performance and economic effect of the NEDOL 
process may be improved and the process may be operated sta- 
bly. 1 ref., 1 fig., 3 tabs. 


14994 (CONF-9211213-—, pp. 60-63) Coal liquefaction test at 
1t/d PSU. Kawabata, M. (Nippon Steel Corporation, Tokyo 
(Japan)); Kato, K.; Mochizuki, M.; Endo, K.; Nogami, Y.; Yamaura, 
J.; Inokuchi, K.; Yamamoto, H. 5 Nov 1992. 283p. (in Japanese). 
From 29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 
1992. In Proceedings of the 29th Coal Science Conference (1992). 
Order Number DE93776132. Source: OSTI; NTIS; Available from 
The Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda- 
ku, Tokyo, Japan. 

Comparisons and discussions were given on differences among 
coals in effects of a NEDOL It/d process supporting unit (PSU) on 
liquefied product yield in coal liquefaction tests, production of sedi- 
ments in liquefaction reactor columns, and properties of circulating 
solvent. Coals used as raw materials are Wandoan coal, Illinois 
coal No. 6 and Wyoming coal. Synthetic iron sulfide was used as a 
catalyst, and a mixture of creosote oil and anthracene oil mixed at 
1:1 ratio as an initial solvent. Illinois coal No. 6, having a large 
skeletal structure, produces the largest amount of asphaltene. 
Illinois coal No. 6 has a reduced liquefied oil yield in reaction tem- 
peratures higher than 450°C because of increase in THF insoluble 
component produced from gasification and polymerization of the 
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liquefied oil that has been produced in the process. Whether sedi- 
ments are generated in liquefaction reactor columns, and their 
amount, depend on the amount of calcium in the material coals. As 
of 50 days after the test has begun, the n-paraffin concentration in 
the circulating solvent is the highest with Wandoan coal, and is 
continuing rising. 1 ref., 3 figs., 1 tab. 


14995 (CONF-9211213-, pp. 64-67) Examination for the vis- 
coelasticity of coal slurries and swelling degree of coals. 
Nogami, Y. (Mitsui SRC Development Co. Ltd., Tokyo (Japan)); Ya- 
maura, J.; Inokuchi, K.; Yamamoto, H.; Kawabata, M.; Terashita, 
Y.; Mochizuki, M.; Endo, K. 5 Nov 1992. 283p. (In Japanese). 
From 29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 
1992. In Proceedings of the 29th Coal Science Conference (1992). 
Order Number DE93776132. Source: OSTI; NTIS; Available from 
The Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda- 
ku, Tokyo, Japan. 

In order to determine the cause for blockade of a 1 t/d process 
supporting unit (PSU) for NODEL process demonstration with 
Wyoming coal slurries, measurements were made on viscoelastic- 
ity of 40% by weight coal slurry, swelling degree of coals, and 
viscosity in distillates at 60°C the same temperature at which the 
PSU was operated. The measurements were intended to investi- 
gate differences in these elements among Wyoming coal, Illinois 
coal No. 6 and Wandoan coal. Slurries from Wandoan coal and Illi- 
nois coal No. 6 are in Newtonian flow at a shear rate of 30 sec—' 
or higher, while Wyoming coal slurry has high coal particle molecu- 
lar factor (apparent slurry concentration). No coals have shown 
swelling during a duration of six to eight hours, and no effect of 
coal dissolving into the circulating solvent was recognized on the 
viscosity of distillates after the swelling degrees have been mea- 
sured. At a shear rate of 57 sec" in the slurry circulating line in 
the 1 td PSU, Wyoming coal siurry showed unstable pseudo- 
plasticity in its flow characteristics. Accordingly, this characteristic 
could have been one of the causes for blocking the piping and the 
residence part in the delivery side of the pump. 5 refs., 6 figs. 


14996 (CONF-9211213—, pp. 68-70) Continuous extraction 
of phenolic compounds from coal liquids. Kodera, Y. (National 
Institute for Resources and Environment, Tsukuba (Japan)); Mat- 
sumura, A.; Ukegawa, K. 5 Nov 1992. 283p. (in Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda, Chiyoda-ku, Tokyo, 
Japan. 

An equipment to continuously extract phenol compounds from 
coal liquids was fabricated to experiment continuous extraction. 
This paper describes its result. The extraction equipment mixes 
methanol into coal liquid containing phenol compounds, adds wa- 
ter, and then extracts efficiently phenols from oil phase into water 
phase. The coal liquid used in the experiment is naphtha fraction 
of Wandoan coal liquefied oil obtained from coal liquefaction plant 
installed with a 1 t/d process supporting unit (PSU) being devel- 
oped by NEDO. The extraction result is summarized as follows: 
Increase in methanol amount resulted in increased extraction fac- 
tor; increased water amount decreased the extraction factor: and 
phenol had the highest extraction factor among phenol compounds, 
reaching 93.3%. Increase in the extraction factor with increasing 
methanol amount was believed to be cause of effect of interactions 
between phenol compounds and methanol as a result of hydrogen 
bonding, and effect of transfer rates from the oil phase to the water 
phase. The reduced extraction factor with increased water amount 
is inferred to be low solubility of phenol compounds into water (in- 
teractions between the phenol compounds and water). 1 ref., 1 fig., 
4 tabs. 


14997 (CONF-9211213-, pp. 70-74) Liquefaction of Victo- 
rian brown coal. 12.: Effects of bottom recycle and reaction 
conditions on liquefaction reaction. Yasumuro, M. (Kobe Steel, 
Ltd., Kobe (Japan)); Ida, T.; Hirano, T.; Okuma, O.; Matsumura, T. 
5 Nov 1992. 283p. (In Japanese). From 29. coal science confer- 
ence (1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 
29th Coal Science Conference (1992). Order Number 
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DE93776132. Source: OSTI; NTIS; Available from The Japan Insti- 
tute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

Discussions were given on optimizing a method to add as sol- 
vent the heavy fractions in reaction products during brown coal 
liquefaction process. Effects of pressures and temperatures under 
bottom recycle condition were investigated with an autoclave, using 
CLB with fa value of 0.78 manufactured under a condition of 
430°C and 14.7 MPa in the presence of iron oxide/sulfur catalyst 
in a primary hydrogenation and using hydrogenated de-ashed oil- 
bottom (HDAO-BTM) with fa value of 0.55 manufactured under a 
condition of 400°C 14.7 MPa and LHSV from .3 to 1.0h—" in the 
presence of Ni-Mo/Al2O3 catalyst in a secondary hydrogenation. It 
was clarified that a condition with a low initial hydrogen pressure 
produces more heavy fractions, and using CLB containing catalytic 
component contributes more to improving liquefied oil yield from 
added bottom. It was also found that with use of any bottom the 
higher the pressure, the temperature makes more contribution to 
improving the liquefied oil yield. It was made clear that the HDAO- 
BTM far advanced in hydrogenation is less affected by the 
pressure. 2 refs., 3 figs., 2 tabs. 


14998 (CONF-9211213-, pp. 75-78) Suppression of scale 
formation in preheater during primary-hydrogenation of Victo- 
rian brown coal.: Effects of temperature and catalysts on the 
formation of the preheater scales. Shindo, A. (Kobe Steel, Ltd., 
Kobe (Japan)); Yasumuro, M.; Hirano, T.; Okuma, O.; Matsumura, 
T. 5 Nov 1992. 283p. (In Japanese). From 29. coal science confer- 
ence (1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 
29th Coal Science Conference (1992). Order Number 
DE93776132. Source: OSTI; NTIS; Available from The Japan Insti- 
tute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

Discussions were given on effects of various factors on how 
scales are generated in the preheating process in brown coal 
liquefaction, using a preheater installed in a 0.1-t/d process devel- 
opment unit (PDU). Yallourn coal was used as the test brown coal, 
and the circulation solvent used in a 50-t/d pilot plant built in Aus- 
tralia as a solvent. The scale components produced from the 0.1-t/ 
d PDU had similar composition as those from the Australian 50-t/d 
pilot plant, comprising mostly NaCl and pyrrhotite 5(Fe(-x)S). The 
fact that Fe(1-x)S and Fe304 coexist in a slurry suggests a possi- 
bility that Fe(1-x)S deposit selectively as scale. Very little scale 
generation was observed in temperatures below 390°C, hence se- 
lecting proper preheating temperature would be able to suppress 
scale generation. Use of pyrite catalyst was found to reduce con- 
siderably scale deposition both from Fe(1-x)S and NaCl compared 
with using iron oxide catalyst when iron oxide, sulfur and pyrite 
(FeS2) were used as catalyst and the preheating temperature was 
set to 410°C. 2 refs., 3 figs., 3 tabs. 


14999 (CONF-9211213-—, pp. 79-82) Metal and CO2 removal 
Victorian brown coal and reduction of coal-soivent-slurry vis- 
cosity by hydrothermai-treatment and oil agglomeration. inoue, 
T. (Kobe Steel, Ltd., Kobe (Japan)); Masuda, K.; Okuma, O.; 
Makino, E.; Matsumura, T. 5 Nov 1992. 283p. (in Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Brown coal hydrothermal treatment was discussed to improve 
scale generation in primary hydrogenation process in an Australian 
50t/d brown coal liquefaction plant. Hydrothermal treatment and oil 
agglomeration were discussed as pretreatment processes for 
brown coal liqsefaction process. It was verified that, in brown coal 
hydrothermal treatment reaction in temperatures below 350°C, 
thermal decomposition occurs mainly on oxygen-containing 
functional groups such as carboxyl group, and decarbonation pro- 
gresses noticeably in temperatures above 250°C. Hydrothermal 
treatment extracts and removes materials causing scales of sodium 
and chlorine in the preheater, and combining it with oil agglomera- 
tion removes part of materials causing scales of calcium and 
magnesium in reactors. It was found that oil agglomeration using 
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solvent spontaneously produced in the process converts hydrother- 
mally treated water slurry into oil slurry efficiently. It was also made 
clear that the brown coal hydrothermal treatment contributes to re- 
ducing viscosity of the brown coal, and adjusts slurries with higher 
brown coal concentration. 2 refs., 6 figs., 1 tab. 


15000 (CONF-9211213-, pp. 83-86) Studies on the hy- 
droprocessing of deashed oll. 13.: Characterization of the 
catalyst used for 7800 hours. Kaneko, T. (Mitsubishi Kasei Corp., 
Tokyo (Japan)); Kimura, T.; Kageyama, Y. 5 Nov 1992. 283p. (in 
Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, Stokanda 
6-chome, Chiyoda-ku, Tokyo, Japan. 

It was intended to darify long-term performance of a secondary 
hydrogenation catalyst used for about one year in a 50t/d brown 
coal liquefaction pilot plant built in Australia. A catalyst used for 
about 3,400 hours in the pilot plant was used to perform a life test 
of 7,800 hours in total to investigate the catalyst deactivation 
behavior, ashed metal and carbonaceous material deposition be- 
havior, and changes in catalyst properties. A catalyst is considered 
to deactivate mainly because of deposition of carbonaceous mate- 
rials on the catalyst in the initial stage of reaction and accumulation 
of alkaline metals (Na and K). The catalyst activity is estimated to 
reduce to about half the initial activity in about 1,000 hours, but it 
was found that the activity reduces and the properties change very 
little thereafter. From the fact that changes in selectivity to reaction 
associated with reduced activity and in product properties are 
small, and so are in the apparent activation energy, it was made 
clear that Cu-Ni-Mo/Al2O3 catalyst can be used for about one 
year. 3 refs., 9 figs., 1 tab. 


15001 (CONF-9211213-, pp. 87-90) Studies on brown coal 
liquefaction. 14.: Behavior of chlorine in brown coal during 
liquefaction. Kaneko, T. (Mitsubishi Kasei Co., Tokyo (Japan)); 
Tazawa, K.; Kageyama, Y. 5 Nov 1992. 283p. (In Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

In order to elucidate production behavior of sodium chloride in 
from a preheater to a reactor in a 50t/d brown coal liquefaction pi- 
lot plant built in Australia, an autoclave disposed with an image 
furnace capable of fast temperature raising was used to perform 
liquefaction reaction to discuss reaction behavior of chlorine in 
brown coal during the initial state of the liquefaction. Dried Yallourn 
brown coal that h been used in the pilot plant operation was used 
for the experiment. The solvent was the equilibrium solvent ob- 
tained from the pilot plant, and the catalysts were iron oxide, iron 
ores produced in, Robe River and natural pyrite. Yallourn coal con- 
tains chlorine at about 640 ppm and sodium at 520 ppm, with about 
90 % of the chlorine being insoluble to water, and about 80 % of 
the sodium being soluble to water. Most of the chlorine contained 
in Yallourn coal is organic chlorine. It was made clear that about 
90% of the water-insoluble chlorine has been changed soluble to 
water after the liquefaction (350°C for 10 minutes, with conversion 
at 45%), which is considered because NaCl is produced from chio- 
rine compounds and sodium compounds in the brown coal during 
the initial stage of the liquefaction process. 2 refs., 4 figs., 1 tab. 


15002 (CONF-9211213-, pp. 91-94) Studies on brown coal 
liquefaction. 15.: Deposition of NaCi on reactor wall. Imai, J. 
(Cosmo Oil Co. Ltd., Tokyo (Japan)); Kaneko, T.; Ikari, K.; 
Kageyama, Y. 5 Nov 1992. 283p. (in Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Sodium chloride deposition was discovered in from a preheater 
to a reactor in a 50-t/d brown coal liquefaction pilot plant built in 
Australia. Experiments and discussions were made to investigate 
the causes thereo/. Experiments were carried out with an autoclave 





using test pieces. 1-chloronaphthalene was used as organic chlo- 
rine content in brown coal, and Na2CO3 as a sodium source. Iron 
oxide or pyrite and sulfur were charged as catalysts. No Na2CO3 
deposited on the test pieces, but NaCl produced from the reaction 
deposited selectively. Sulfur accelerated de-chlorination reaction of 
1-chloronaphthalene, hence NaCl deposition increases as sulfur is 
added. The NaCl deposition on the test pieces is affected by cata- 
lysts, with iron oxide catalyst working more effectively than pyrite. It 
is considered that sulfur addition accelerates deposition of FeS and 
NaCl. It would be more preferable to use sulfidized catalysts prior 
to the reaction to suppress scale deposition. 3 refs., 7 figs. 


15003 (CONF-9211213-—, pp. 95-98) Studies on brown coal 
liquefaction. 16.: Behavior of brown coal during liquefaction in 
the preheater and each reactor of the pilot plant. Masunaga, T. 
(Mitsubishi Kasei Co., Tokyo (Japan)); Yamauchi, Y.; Kageyama, 
Y. 5 Nov 1992. 2838p. (In Japanese). From 29. coal science confer- 
ence (1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 
29th Coal Science Conference (1992). Order Number 
DE93776132. Source: OSTI:; NTIS; Available from The Japan Insti- 
tute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

Analyses were made on changes in oxygen containing functional 
groups in brown coal, distribution of molecular weight and struc- 
tures of products produced in a preheater and reactors in a 50-t/d 
brown coal liquefaction pilot plant built in Australia. The results 
were used to discuss the liquefaction behavior of the coal in the 
preheater and the reactors. In the preheater, the brown coal was 
converted at rates from about 60% to 70%, the carboxyl groups in 
the brown coal at from 80% to 90%, carbonyl groups from 70% to 
80%, and other oxygens (hydroxide groups and ether) at from G % 
to 75%. TI-THFS is inferred to have a molecular weight distribution 
of about 300 to 3,000 and THFS of about 200 to 300 . Molecular 
weight distribution of test samples from the preheater outlet 
showed the largest molecular weight both in TI-THFS and THFS, 
and the changes in from the preheater outlet to the first column 
bottom were the largest. 4 refs., 5 figs. 


15004 (CONF-9211213-, pp. 99-102) Studies on brown coal 
liquefaction. 17.: Investigation of initial stage of brown coal 
liquefaction with a rapid heating autoclave system. Masunaga, 
T. (Mitsubishi Kasei Co., Tokyo (Japan)); Yamauchi, Y.; Kageyama, 
Y. 5 Nov 1992. 283p. (In Japanese). From 29. coal science confer- 
ence (1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 
29th Coal Science Conference (1992). Order Number 
DE93776132. Source: OSTI; NTIS; Available from The Japan Insti- 
tute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

In order to identify liquefaction behavior of coal in a preheater in 
a 50-t/d brown coal liquefaction pilot plant built in Australia, lique- 
faction was carried out in a 0.1-liter rapid autoclave using pilot 
plant produced solvents, CLB, and HDAO bottom. Discussions 
were given on liquefaction behavior during the temperature raising 
process (brown coal conversion, gas generation, hydrogen con- 
sumption, and changes in oxygen containing functional groups). In 
a reaction with the ultimate temperature of 430°C the brown coal 
was converted at rates from 55% to 65%, with large amounts of 
oxygen dioxide and water produced, which were about 10 % and 
about 4%, respectively. The C1 to C4 gas yield in the temperature 
raising process was low. It was found that, in the case of using a 
solvent with high hydrogen transition, hydrogen is released from the 
solvent, and consumption of gaseous hydrogen decreases when 
the ultimate temperature is higher. A comparison was made on the 
brown coal conversion rates in reactions at 430°C and 370°C and 
reaction time of 0 minute and 10 minutes with the C1-C4 gas yield, 
and it was learned that a reaction at 370°C for minutes results in 
larger increase in the brown coal conversion. 2 refs., 5 figs., 1 tab. 


15005 (CONF-9211213-, pp. 103-106) Studies on brown 
coal liquefaction. 18.: Properties of the primary hydrogenation 
solvent and its effect on coal liquefaction. Hijiriyama, M. (Mit- 
subishi Kasei Co., Tokyo (Japan)); Masunaga, T.; Kageyama, Y. 5 
Nov 1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
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Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Based on the operation result of a 50t/d brown coal liquefaction 
pilot plant built in Australia, methods were discussed to evaluate 
solvent properties in brown coal liquefaction. Two kinds of pilot 
plant primary hydrogenation solvents with different properties man- 
ufactured by changing the pilot plant operating conditions were 
separated into each component with acidity, basicity, neutral polar- 
ity and non-polarity. Effects of the components on reaction yield in 
the liquefaction reaction were compared to search solvent property 
indicating parameters. Among the components contained in the pi- 
lot solvents, acidic component plays a large role in reducing the 
coal oil yield. The coal oil yield was considered to get reduced be- 
cause indanols and naphthols contained in the acidic component 
are added or polymerized to the produced CLB. It was found that 
non-polarity component also affects the coal oil yield. As a property 
to show reaction characteristics of pilot solvent of 80-420°C frac- 
tions, a 50%-fraction time and O/C of the solvent using 
gaschromatograph was judged appropriate. 5 refs., 4 figs., 1 tab. 


15006 (CONF-9211213-, pp. 111-114) Interaction of metal 
ion and surface gropus in Victorian brown coals. Murakami, K. 
(Tohoku Univ., Sendai (Japan)); Ozaki, J.; Nishiyama, Y. 5 Nov 
1992. 283p. (in Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Change of ion exchange capacity is studied for brown coal of 
which the carboxyl group is reduced simply by heat treatment. As 
pre-treatment, Victorian coal is heated in helium for two hours at 
temperatures of 100, 150, 200, 250 and 300°C. Till about 150°C, 
carboxyl group and carboxylate show little change, and over 150°C 
both are reduced. lon exchange capacity changes by PH and addi- 
tion of NH3 or ethanol, showing no correlation with change in IR 
strength. This seems to be because structures around the carboxyl 
group are different by heat treatment and the kind of brown coal, 
and accessibility of metal cation to the carboxyl group is affected 
by PH and surfactants. In comparison of the thermal decomposition 
behavior of the cation exchange coal with the raw coal, there is lit- 
tle change in char yield, but in some metal cation exchange coals, 
thermal decomposition of the carboxyl group is suppressed. 7 refs., 
7 figs., 2 tabs. 


15007 (CONF-9211213-, pp. 115-117) Effect of coexistent 
gas on CO2 gasification of Ca-loaded char. Kato, K. (Tohoku 
University, Sendai (Japan). Institute for Chemical Reaction Sci- 
ence); Yamashita, H.; Kyotani, T.; Tomita, A.; Radovic, L. 5 Nov 
1992. 283p. (in Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Discussions were given on coal gasification as to a mechanism 
of impeding actions by H2 in CO2 gasification of Ca-loaded char. 
The gasification was impeded by H2 any temperature between 
700°C and 900°C. in order to investigate H2 partial pressure effect 
in the gasification, a gasification was carried out at900°C with re- 
duced H2 concentration, wherein very little effect was identified 
with the H2 consentration of up to 4%, and the conversion de- 
creased gradually with increasing H2 consentration Calcium form 
was decomposed from CaCO3 to CaO as the temperature was 
raised, regardless of coexistence or non-coexistence of H2. Pro- 
duction of unstable oxygen containing compound believed to be a 
reaction intermediate was impeded by presence of H2. It is thought 
that H2 reduces gasification activity through impeding production of 
oxygen containing compounds to be a reaction intermediate. How- 
ever, with H2 coexistence, a trend is observed that the number of 
reaction active sites is small even under the same reactivity as 
with the case of no H2 existence. Therefore, detailing the impeding 
mechanism requires further discussions. 5 figs. 


15008 (CONF-9211213-, pp. 118-121) Effectiveness of met- 
als on SO2 gasification of coal char. Takarada, T. (Gunma 
University, Gunma (Japan). Faculty of Engineering); Kaneta, S.; 
Hashimoto, Y.; Nakagawa, N.; Kato, K. 5 Nov 1992. 283p. (in 
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Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to investigate a sulfur recovery process utilizing coal 
char as a sulfur source, SO2 was gasified using chars obtained 
from nine kinds of coals with wide range of coalification from brown 
coal to anthracite to investigate effects of metals contained in the 
coals. All of the coal chars showed weight increase during the ini- 
tial stage of the reaction, and weight decrease thereafter. The 
initial stage weight increase is believed to be caused from SO2 ad- 
sorption on char surface and reactions of coals with minerals. The 
SO2 gasification rates depend on kinds of coal, and coal chars 
with low coalification have higher reaction rates. Hydrochloric acid 
treatment reduced the SO2 gasification rates in any kind of coal. It 
was found that minerals in coal exhibit catalytic effect on SO2 gasi- 
fication. Patassium and sodium catalyst accelerated remarkably the 
SO2 gasification rates. These facts lead to a judgment that reactiv- 
ity of original coals depends largely on presence of alkaline metals 
in the minerals. 1 ref., 5 figs., 1 tab. 


15009 (CONF-9211213-, pp. 122-125) Analyses of reaac- 
tions in the grid zone of a jetting fluidized bed coal gasifier. 
Uemiya, S. (Seikei University, Tokyo (Japan). Faculty of Engineer- 
ing); Yoshitake, H.; Kimura, T.; Kojima, T. 5 Nov 1992. 283p. (In 
Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Gas compositions were measured in the grid zone in a jetting 
fluidized bed coal gasifier and on its top. Effects of bed height on 
progress of local reaction were discussed by comparing the mea- 
surements with product gas compositions with use of estimated 
calculations using simulation models. This coal gasifier jets gasifi- 
cation auxiliary agent into the furnace to have the temperature 
reach a high temperature locally to raise gasification efficiency of 
the entire gasifier. and have ashes condense away from reactor 
walls. The simulation models were structured dividing the fluidized 
bed into a grid zone and a bubble flowing zone. Difference in reac- 
tion and flow at the bed top affected little the reaction in the grind 
zone. It was found that at temperature higher than 1,273 K, the 
dominating reactions in the vicinity of the grid were CO2 gasifica- 
tion and water gasification. 4 refs., 7 figs., 1 tab. 


15010 (CONF-9211213-, pp. 126-129) Simulation of carbon 
gasification using computer. Ito, K. (Tohoku University, Sendai 
(Japan). Institute for Chemical Reaction Science); Kyotani, T.; 
Tomita, A.; Radovic, L. 5 Nov 1992. 283p. (In Japanese). From 29. 
coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In 
Proceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

In order to elucidate carbon gasification mechanism, a structural 
model of carbon with three-dimensional structure was built on a 
computer for an attempt to simulate carbon gasification by eliminat- 
ing carbons under a given probability. This method hypothesizes 
reactions of edge carbons only, rather than entire carbon existing 
on the surface, and can simulate the gasification process only by 
inputting the reaction probability of edge carbon as a parameter. 
This method was used to investigate how sizes and shapes of the 
carbon models affect reaction rates and perform simulations on 
model that have sizes approximately the same as actual crystal 
sizes. The reaction rates are affected by sizes of crystal models in 
the simulation, but do not depend on difference of the model 
shapes as long as the size is almost the same. Using structural 
models close to actual carbon crystals led to successful simulation 
of gasification process. 3 refs., 7 figs., 1 tab. 


15011 (CONF-9211213-, pp. 130-133) Gasification charac- 
teristics of various coal in the air-blown pressurized tow-state 
entrained-flow coal gasifier. Ichikawa, K. (Central Research Insti- 
tute of Electric Power Industry, Tokyo (Japan)); Hara, S.; 
Ashizawa, M.; Inumaru, J. 5 Nov 1992. 283p. (In Japanese). From 
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29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

A 2-td air-blown pressurized two-stage entrained flow coal 
gasifier pilot plant was used to clarify effects of coal properties, es- 
pecially fuel ratio, on gasification performance and the gasifier 
operation range. The gasifier is divided into two upper and lower 
chambers, with a comubstor in the lower chamber burning coal and 
char, and a reductor in the upper chamber performing pyrolysis of 
powder coal and gasification of char using high-temperature gas 
from the lower chamber. Because the amount of char production 
depends on the fuel ratio, if the fuel ratio varies among the kinds of 
coal, differences can be created between values of calorific power 
of the product gas and the cooling gas efficiency even under oper- 
ation with identical air-fuel ratio and identical carbon recycle factor. 
However, if the carbon is recycles at 100 %, the difference among 
the kinds of coal is reduced, and high gasification performance can 
be achieved. With a coal having lower fuel ratio, amount of the re- 
cycle char can be reduced, where the combustor temperature can 
be maintained high even with the same amount of air blown in, 
and melting and discharging slags is facilitated. This allows setting 
the gasifier operation range wider. 4 refs., 6 figs. 


15012 (CONF-9211213-, pp. 134-137) Development of new 
type char recycle technology for coal gasifier using the injec- 
tor system. Hara, S. (Central Research Institute of Electric Power 
Industry, Tokyo (Japan)); Ashizawa, M.; Ichikawa, K.; Inumaru, J. 5 
Nov 1992. 283p. (in Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

For the 2t/d air-blow pressurized two-stage entrained bed flow 
experimental coal gasifier, developed is a new char recycle system 
which is largely simplified using the injector. The injector system is 
substantially reduced in its constituent equipment as compared 
with the lock hopper system. In the experiment using domestic T 
coal, the recovery efficiency in the cyclone is in a range of 65-95% 
and gets higher as the temperature difference gets smaller. Char 
collected by the cyclone is fed to the furnace at almost 100% with- 
out piling up in the system. As for gasification efficiency, carbon 
conversion ratio more than 85% is obtained. It is confirmed that the 
injector type char recycle system normally operates when starting 
up, running, and stopping the gasifier. By this system, performance 
more than the same level as that of the lock hopper system is 
obtained, and char is expected to be recovered and fed in high ef- 
ficiency. 3 refs., 3 figs., 2 tabs. 


15013 


(CONF-9211213-, pp. 138-141) Effects of heating 
rate on coal carbonization. 2. Yamashita, Y. (National Institute for 


Resources and Environment, Tsukuba (Japan)); Inaba, A; 
Kawashima, H.; Saito, |. 5 Nov 1992. 283p. (In Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

With an objective to use low grade coals in coke manufacturing 
and elevate coke quality, studies have been made on controlling 
distillation process using quick pyrolysis. An investigation was 
made on char properties prior to coking just after the temperature 
raising to discuss effects of the temperature raising rate on the char 
properties. The WC is higher in 100°/min than in 3°C/min at the 
same temperature, revealing that hydrogen is retained in the char. 
The Har/Hal ratio in 100°C/min rose more slowly than in 3°C/min, 
revealing that the structure of the original coal is maintained. THF 
soluble yield reaches a maximum value in a range from 400°C to 
450°C in 100°C/min. It is thought that as a whole the differences 
among coal decomposition rate, coalification rate, and diffusion 
rate of products out of particles have emerged as the difference in 
the char properties. Controlling the coal distillation process by in- 
corporating the quick temperature raising requires putting in order 





the relationship between the decomposition and coalification rates 
and the transportation rate of the products. 2 refs., 6 figs., 2 tabs. 


15014 (CONF-9211213-, pp. 146-149) Flash hydropyrolysis 
of coal under high pressure of hydrogen. Kamo, T. (National 
Institute for Resources and Environment, Tsukuba (Japan)); Ya- 
mamoto, Y.; Miki, K.; Sato, Y. 5 Nov 1992. 283p. (In Japanese). 
From 29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 
1992. In Proceedings of the 29th Coal Science Conference (1992). 
Order Number DE93776132. Source: OSTI; NTIS; Available from 
The Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda- 
ku, Tokyo, Japan. 

The study is made on effects of the coal particle size on conver- 
sion and oil yields, pulverizing coal particle to a degree of several 
um in its diameter to enlarge the contact area with gas-phase hy- 
drogen for flash hydropyrolysis. For the reaction, used are two 
types of coal prepared by pulverizing the Taiheiyo coal which is 
pulverized in less than 100 mesh to the degree of several um by 
Nanomizer’s pulverizer. The coal particle becomes approximately 
600 times in surface area by fine pulverization. In the flash hy- 
dropyrolysis of coal at normal temperature, no big changes are 
seen in product distribution even if the coal is finely pulverized, and 
the effect of the reaction on the surface of coal particle seems to 
be small. Moreover, it is found that under high hydrogen pressure 
the coal conversion ratio is low and the hydrocracking is sup- 
pressed. When swelling finely pulverized coal in tetralin, the 
conversion improves Under high hydrogen pressure, in particular, 
the effect of swelling is significant. 1 ref., 4 figs., 1 tab. 


15015 (CONF-9211213-, pp. 150-153) Estimation of 
strength distribution of non-covalent bondings in coal through 
the swelling of coal by solvent vapors. Miura, K. (Kyoto Univer- 
sity, Kyoto (Japan). Faculty of Engineering); Maei, K.; Wakiyasu, 
H.; Hashimoto, K. 5 Nov 1992. 283p. (in Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Measurements were made on swelling of coal by solvent vapors, 
and weight, volume and thermal changes of the coal associated 
with subsequent dissociation of solvent from the swollen coal to 
atternpt an estimation of strength distribution of non-covalent bond- 
ings cut off by the swelling. The experiment consisted of swelling 
five kinds of coal in methanol vapor and raising the methanol tem- 
perature for solvent dissociation. In the swelling change in five 
kinds of coal using methanol vapor, coals with a large number of 
oxygen containing functional groups and hydrogen bondings have 
higher surface absorption rate, swelling rate and calorific power, 
while coals with wider distribution in the strength of non-covalent 
bondings showed slower progress in the swelling. With respect to 
solvent amount change and thermal change associated with the 
coal swelling, disconnection and swelling because of methanol oc- 
cur sequentially from the weakest bonding in the non-covalent 
bondings in the coal, and the swelling condition affects only equilib- 
rium amount of swelling. A method was proposed to evaluate 
quantitatively the strength distribution of non-covalent bondings 
from enthalpy changes in both swelling and solvent dissociation 
processes. The method was used to calculate non-covalent bond- 
ing strength of Taiheiyo coal disconnected by methanol vapor to 
show that the non-covalent bonding has a greater strength than 
tetralin bonding. 3 refs., 8 figs., 1 tab. 


15016 (CONF-9211213-, pp. 154-157) Flash pyrolysis of 
coal swollen by polar solvent vapors. Mae, K. (Kyoto University, 
Kyoto (Japan). Faculty of Engineering); Miura, K.; Wakiyasu, H.; 
Hashimoto, K. 5 Nov 1992. 283p. (in Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Coal was given pre-swelling treatment using polar solvent vapors 
to suppress cross-link formation for a purpose of improving coal 
pyrolytic inversion factor and liquid yield. Australian Morwell brown 
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coal (MW coal) progresses with cross-linking reaction at tempera- 
tures from 400°C to 600°C turning to inactive char which impede 
decomposition. Accordingly, the MW coal was swollen using pyri- 
dine vapor and pyrolyzed quickly in an inert gas under atmospheric 
pressure at temperatures from 386°C to 764°C. Decomposition of 
non-covalent bond and cross-linking reaction in oxygen containing 
functional groups that can occur in low temperatures were sup- 
pressed as a result of pyridine vapor swelling, and the inversion 
factor and tar yield began increasing at a temperature as low as 
380°C. Pyridine remains in the coal and the pyrolyzed char as 
pyridine molecules and severs the non-covalent bond, forms a 
bond, and dissociates at elevated temperatures. The number of 
cross-link suppressed by one pyridine molecule was two to three 
links, and the number of suppressed cross-links showed good cor- 
relation with the tar increase amount. Methanol swelling had 
weaker bonding strength with a non-covalent bond in the coal, and 
showed smaller effect than with pyridine. 2 refs., 6 figs. 


15017 (CONF-9211213-, pp. 158-161) Design of a new coal 
pyrolysis method for realizing high coal conversion. Miura, K. 
(Kyoto University, Kyoto (Japan). Faculty of Engineering); Maei, K.; 
Wakiyasu, H.; Hashimoto, K. 5 Nov 1992. 283p. (In Japanese). 
From 29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 
1992. In Proceedings of the 29th Coal Science Conference (1992). 
Order Number DE93776132. Source: OST]; NTIS; Available from 
The Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda- 
ku, Tokyo, Japan. 

Discussions were given on a method to suppress cross-linking 
formation and promote hydrogenation to improve tar yield and 
conversion in quick coal pyrolysis process, as well as on a coal py- 
rolysis method that can be industrialized rationally. Progress of 
cross-linking reaction at temperatures from 300°C to 600°C leads 
to reduction in tar yield and conversion. Accordingly, an attempt 
was made to suppress the cross-linking formation using pyridine 
vapor swelling and promote hydrogenation using tetralin swelling. 
This combined method realized cross-link suppression and hydro- 
genation promotion, with a large increase in the conversion and tar 
yield that begins from temperature as low as 400°C to elevated 
temperatures. However since this method is complex in pro- 
cess,discussions were given for a pyrolysis method that can be 
industrialized rationally. Further, a tetralin addition was tried using 
coalmethanol slurry. The resultant tar yield has reached 33 kg/100 
kg of coal, which is 2.4 times that with the original coal, and the 
BTX yield reached as high as sir times. This result was contributed 
largely by the effects from cross-link suppress ion using methanol 
and tetralin, and hydrogenation promotion by tetralin. 3 refs., 4 figs. 


15018 (CONF-9211213-, pp. 162-165) influence of solvent 
extraction on coal pyrolysis. Yamagida, T. (Tohoku University, 
Sendai (Japan). Institute for Chemical Reaction Science); 
Takanohashi, T.; Asami, K.; Otsuka, Y.; lino, M. 5 Nov 1992. 283p. 
(In Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to utilize coals at higher efficiencies, discussions were 
given on effects of solvent extraction on pyrolytic behaviors of ex- 
tracts and residues obtained from the solvent extraction. Illinois 
coal No. 6 (IL coal) and Lower Kittanning (LK) coal with different 
coalification factors were used. The solvent is a mixture catalyst 
composed of CS2 and N-methyl-2-pyrrolidinone. The maximum ex- 
traction rate was 19% in the IL coal and 46% in the LK coal. Slow 
temperature rising pyrolysis of the IL coal was not influenced by 
the solvent extraction. With the LK coal, the higher the extraction 
rate, the more the heavy-gravity fractions increase, wherein pyroly- 
sis becomes more difficult to occur. There was no large difference 
in the extraction residues. Fast temperature rising pyrolysis of the 
IL coal was not influenced by the solvent extraction on the gas, tar 
and char yields. In extracts from the LK coal at low extraction rate, 
char and gas yield increased and high boiling point tar-component 
decreased. At higher extraction rate, aliphatic proportion increased 
in the high boiling point tar component, and the high boiling point 
tar-component yield decreased further. Effects of solvent extraction 
on coal pyrolysis vary with kinds of coal. The LK bituminous coal 
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that gives high extraction rate had the pyrolytic behaviors of the ex- 
tracts varied greatly depending on the extraction rate. 1 ref., 6 figs. 


15019 (CONF-9211213-, pp. 160-169) Denltrogenation of 
coal during the pyrolysis with iron catalyst. Asami, K. (Tohoku 
University, Sendai (Japan). Institute for Chemical Reaction Sci- 
ence); Mori, H.; Watanabe, T.; Otsuka, Y. 5 Nov 1992. 283p. (In 
Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Iron catalyst was used in coal pyrolysis using a fluidized bed re- 
actor to discuss denitrogenation behavior of nitrogen-containing 
products from the generated gas and tar. Loy Yang brown coal 
was used as a test sample. The iron catalyst was precipitated and 
loaded on coal surface as particulate iron hydroxide, applied with 
FeCl3 aqueous solution and brown coal mixture added with 
Ca(OH)2. The iron catalyst decomposes high boiling point compo- 
nents in the tar and converts them mainly into gases. It was 
learned from vigorous generation of N2 gas that organic nitrogen 
compounds contained in the brown coal are decomposed into gas 
on the iron catalyst during the pyrolytic process. No hydrogen was 
required in this denitrogenation process. The remarkable reduction 
in generation of the high boiling-point tar under the presence of the 
iron catalyst caused a large decrease in the amount of nitrogen that 
transfers to the high boiling point tar. The survival rate of nitrogen 
in the char was reduced successfully to 20% or lower under the 
presence of the iron catalyst from 50% when no catalyst was used. 
A pyrolysis of brown coal at 900°C under the iron catalyst presence 
can remove 60% of the nitrogen in the coal as non-polluting N2 
gas and requires no expensive hydrogen. 3 refs., 3 figs., 3 tabs. 


15020 (CONF-9211213-, pp. 170-173) Changes in molecu- 
lar composition of flash pyrolysis tar by secondary reaction. 
Hayashi, J. (Kyushu University, Fukuoka (Japan). Faculty of Engi- 
neering); Kawakami, T.; Taniguchi, T.; Kusakabe, K.; Morooka, S. 5 
Nov 1992. 283p. (in Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to obtain efficiently useful materials from fast coal pyrol- 
ysis, discussions were given on changes in molecular structure 
distribution in tar, using gaseous-phase secondary reaction. A flu- 
idized bed reactor was used that uses Wandoan coal as a raw 
material coal and can control temperatures independently at a pri- 
mary pyrolytic section and a secondary pyrolytic section for tar 
generated in the primary section. The tar yield decreased 
monotonously with the secondary reaction temperature, and yields 
for aromatics and nitrogeri-containing compounds increased 
monotonously. Yields were sought on aromatic (DB) homologues 
with identical number of double-bond (db) per molecule. The yields 
for all the DB homologues also increased monotonously with the 
temperature. The yields for 11 db and 12 db homologues in- 
creased remarkably above 700°C coinciding with the increase in 
hydrogen gas yield. This suggests that the 11 db and 12 db homo- 
logues are generated from dehydrogenation condensation of 
aromatics with smaller number of rings. The yield for benzen (3 db) 
homologue showed the highest value among those for the entire 
DB homologues. Distribution of side-chained alkyl carbon was also 
investigated. A gaseous phase secondary pyrolysis of tar in model 
material added systems suggests that aliphatic hydrocarbon in the 
tar promotes donation of hydrocarbon radicals at 700°C to 900°C, 
and suppresses transfer of hydrogen radicals above 800°C. 3 
refs., 6 figs., 1 tab. 


15021 (CONF-9211213-, pp. 174-177) Hydrotreating of 
brown coal derived light-middle distillate. 3.: Characterization 
of deactivated catalyst. Kimura, T. (Cosmo Research Institute, 
Tokyo (Japan)); Nishimura, T.; Kaneko, S. 5 Nov 1992. 283p. (In 
Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
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An Mo loaded alumina catalyst having been used for an 
extended period of time in hydrotreating a light-middle distillate de- 
rived from brown coal was analyzed using an X-ray photoelectron 
spectrometer. An evaluation was also given on activities of deacti- 
vated catalysts when they were burnt. Light-middle distillates 
obtained from processing Australian Victorian brown coal using a 
50-ton/day pilot plant were used for hydrogenation and catalyst 
degradation test. Deposits on a catalyst of both carbonaceous and 
metallic nature were found deposited on outer surface of the cata- 
lyst particles with the highest concentration, which decreases along 
the depth direction. In addition, changes were discerned in chemi- 
cal bonds and compositions in the catalyst. These changes cause 
the deposits to block micropores leading to deactivation along with 
poisoning. From the fact that sintering deactivated catalysts at 
500°C for five hours restores their activities to levels of new cata- 
lysts, the deactivation could be caused more largely from effects of 
deposition of carbonaceous substances rather than deposition of 
metallic substances or sulfurization of metals. 3 refs., 6 figs., 1 tab. 


15022 (CONF-9211213-, pp. 178-181) Reaction mechanism 
of coal liquefaction. 2.: Hydrogenolysis of model compound 
using synthetic pyrite as catalyst. Ito, H. (Hokkaido University, 
Sapporo (Japan). Faculty of Engineering); Takei, N.; Makabe, M.; 
Yoneda, N. 5 Nov 1992. 283p. (In Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Discussions were made using model compounds to identify hy- 
drogen transfer and liquefaction mechanism in coal liquefaction 
reactions. The test specimen is behzylpheny! ether (BPE), and the 
binary solvents are prepared from naphthalene, tetralin and de- 
calin. The BPE was hydrocracked under the presence of synthetic 
pyrite catalyst. This catalyst has low hydrocracking resolution, pro- 
ducing very little hydrogenated decomposition products, but a 
considerably large amount of condensation products consisted of 
decomposition products and those consisted of decomposition 
products and the solvents. In a system with presence of tetralin or 
naphthalene, the higher the aromaticity of the solvents, the more 
decomposition products, particularly phenol, were produced, and 
the less dibenzyl phenol: a condensation product consisted of the 
decomposition products. However, increase was observed in ben- 
zyl tetralin or benzyl naphthalene which is a condensation product 
consisted of the solvent tetralin or naphthalene and benzyl group. 
Production of benzyl phenol was less in a solvent system with high 
aromaticity. 3 refs., 3 figs. 


15023 (CONF-9211213-, pp. 182-185) Studies on the 
catalyst for coal liquefaction in a hydrogen-donor solvent (dis- 
cussion of hydrogen transfer mechanism using coal model 
compounds). Kienaga, N. (Kansai University, Osaka (Japan). Fac- 
ulty of Engineering); Saeki, S.; Watanabe, Y.; Suzuki, T. 5 Nov 
1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Availalbe from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A discussion was given on mechanism of coal liquefaction with 
coexistence of catalyst and hydrogen-donor solvent. Hydrogen 
transfer process was traced using coal model compounds to iden- 
tify whether hydrogen consumed during the reaction is supplied 
from molecular hydrogen activated on the catalyst or from the 
hydrogen-donor soivent. Benzyl phenyl ether and dibenzyl ether 
were used for the model compound, and tetralin and a mixture of 
tetralin with napthalene were used for the solvent. Hydrogen trans- 
fer from tetralin contributes largely to stabilizing decomposed 
radicals when no catalyst is used or catalyst with low activity is 
used. It was found that hydrogen transfer from gaseous phase 
makes large contribution under presence of highly active catalyst. It 
was clarified on the other hand that when a large amount of 
decomposed radicals is present in the reaction system, re- 
hydrogenation of naphthalene generated from de-hydrogenation of 
tetralin scarcely occurs. 4 refs., 3 tabs. 





15024 (CONF-9211213-, pp. 186-189) Visocisty changes of 
slurry in the hydroliquetaction of coal using highly dispersed 
catalyst. Onishi, K. (Kansai University, Osaka (Japan). Faculty of 
Engineering); Ikenaga, N.; Yokokawa, C.; Suzuki, T. 5 Nov 1992. 
283p. (In Japanese). From 29. coal science conference (1992); 
Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Sci- 
ence Conference (1992). Order Number DE93776132. Source: 
OSTI; NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Changes in apparent viscosity of coal slurry were measured un- 
der presence of highly active and highly dispersed catalyst to 
discuss these changes during temperature raising process in coal 
liquefaction reactions. Illinois coal No. 6 (i coal) and Pittston 
bituminous coal (P coal) were used as sample coals, and 1- 
methyinaphthalene (1-MN) with no hydrogen donation power was 
selected as solvent. The catalysts are Fe(CO)5 and Mo(CO)5-S. 
The viscosity increased as the temperature was raised, and 
showed a distinct peak. The peak in the P coal relates to swelling. 
The | coal peak corresponds to viscosity change associated with 
decomposition. With the P coal, a peak was observed in tetralin 
even without catalyst, the peak being related with the decomposi- 
tion process. The P coal had a peak in the viscosity increase 
emerged at the same temperature regardless of presence and type 
of the catalyst, which was, however, not affected by the catalyst. 
The | coal had a peak in the viscosity appeared in a temperature 
region which relates with coal solubility even in 1-MN, with the 
peak height varying with type of the catalyst. For the viscosity 
change in a constant temperature region (693 K), molecular 
weights of liquefaction products and molecular dispersion in the 
solvent affect largely their reproducibility. 4 refs., 1 fig., 2 tabs. 


15025 (CONF-9211213-, pp. 190-193) Coal liquefaction by 
mechano-chemical method.: Preparation of iron sulfides in vi- 
bration reactor and catalytic activity on hydrogenation and 
coal liquefaction. Kuriki, Y. (National Chmical Laboratory for In- 
dustry, Tsukuba (Japan)); Kawamura, M.; Yumura, M.; Oshima, S.; 
Uchida, K.; Ikazaki, F. 5 Nov 1992. 283p. (in Japanese). From 29. 
coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In 
Proceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Mechanical energy such as vibration was given on solid metal to 
turn it into particulates to discuss a coal liquefaction method that 
relies on mechano-chemical effects occurring on the metal surface. 
A particle preparing catalyst was made by filling an autoclave with 
iron balls with a diameter of 3 mm, tetralin and sulfur powder, and 
vibrating the autoclave at a rotation of 1600 rpm and an amplitude 
of 4 mm. The experiment was conducted under temperature raised 
up to 450°C at an initial hydrogen pressure of 9.8 MPa and a 
vibration time for up to 240 minutes. The iron ball surface is sul- 
fidized because of presence of H2S, peeled off and turned into 
particulate as a result of impingement. The peel-off produces a 
new surface which is sulfidized continuously. No iron sulfide partic- 
ulates are produced at 100°C even with presence of sulfur, and a 
maximum yield is reached at 300°C. The more the sulfur addition 
and the longer the vibration time, the higher the catalyzed particu- 
late yield increased. Catalyst activities were tested using 
phenanthrene hydrogenation and coal liquefaction reactions. No 
catalysts can be evaluated definitely for their activities under the 
present stage. 2 refs., 4 figs. 


15026 (CONF-9211213-, pp. 194-196) Effects of catalyst 
concentration on coal conversion. 2.: Case of Mo catalyst. Os- 
hima, S. (National Chemical Laboratory for Industry, Tsukuba 
(Japan)); Yumura, M.; Kuriki, Y.; Kamiya, K.; Ikazaki, F. 5 Nov 
1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

An experiment was conducted to elucidate effects of catalyst 
concentration on coal liquefaction, using Co-Mo/Al2O3 catalysts 
(HDS 1442A made by Cyanamid Corporation), oil soluble molybde- 
num and molybdenum impregnated coal. e result was compared 
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with that for Fe203 catalyst. The oil soluble molybdenum is MoO2, 
(molybdenum dioxyacteylacetonate), which was also used to make 
the Mo impregnated coal. Hydrogenated anthracene oil and an- 
thracene oil were used for the solvent. The Xh (reaction factor to 
hexane solubles) has correlation with weight fraction of molybde- 
num in the catalyst, and all of the molybdenum-based catalysts 
showed little difference in their activities when evaluated with 
molybdenum weight standard. The molybdenum-based catalysts 
showed higher activity than Fe203 catalysts. The correlation be- 
tween hydrogen consumption and the Xh varies with hydrogen 
donating capacity of solvent, and the hydrogen consumption in the 
same solvent increased with increasing Xh. Hydrogen is consumed 
less in the same Xh when solvent with larger hydrogen donating 
capacity is used. It was suggested that the reaction mechanism 
does not change with catalysts and reaction temperatures within 
the range of this experiment. 2 refs., 4 figs., 2 tabs. 


15027 (CONF-9211213-, pp. 197-200) Preparation and 
activation of recoverable catalysts for the primary coal lique- 
faction. Sakanishi, K. (Kyushu University, Fukuoka (Japan). 
Institute of Advanced Material Study); Umezawa, T.; Honda, K.; 
Mochida, |. 5 Nov 1992. 283p. (in Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

A discussion was given on developing catalysts recoverable in 
coal liquefaction processes. Conventional iron-based catalysts are 
inexpensive, but require more quantity because of their low activity. 
Since they are thrown away after use, disposal problems emerge. 
Accordingly, catalysts with recovery function were considered. The 
idea consists of using Fe3Al as a magnetic support and magnetic 
processes to recover, regenerate, re-activate, and recycle catalysts. 
Ammonium molybdate and nitrade-nitrogen aqueous solution were 
added with Fe3Al, water removal by evaporation, dried, sintered, 
and sulfidized. The Fe3Al was retained strong in magnetism even 
under the conditions of high temperature of 500°C or higher, and 
sustained sulfidizing or liquefying reactions. Hydrogenated activity 
in catalysts was tested using 1-methylnaphatalene and solvent de- 
calin. A hydrogenation conversion factor of 9% was obtained, which 
exceeds that from synthetic iron sulfide (FeS2) catalyst used in pro- 
cess supporting unit in the NEDOL process. 1 ref., 1 fig., 4 tabs. 


15028 (CONF-9211213-, pp. 201-204) Coal liquefaction 
characteristics in presence of SeO2. Kiya, T. (Hokkaido Univer- 
sity, Sapporo (Japan). Metals Research Institute); Takasaki, K.; 
Kumagai, H.; Sanada, Y.; Chiba, T.; Nagaishi, H. 5 Nov 1992. 
283p. (in Japanese). From 29. coal science conference (1992); 
Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Sci- 
ence Conference (1992). Order Number DE93776132. Source: 
OSTI; NTIS; Available from The Japan Institute of Energy, 54, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A discussion was given on liquefaction characteristics of coal 
pretreated with selenium dioxide and coal added with selenium ox- 
ide (referred to as the added coal). Yallourn coal was used as a 
test sample. The pretreatment consists of mixing selenium dioxide 
into the original coal at a weight ratio of 0.1, heating it to 473 K at 
a rate of 10 K/min, and retaining it for five minutes. Liquefying the 
added coal and the pretreated coal resulted in higher yields of 
pyridine- and benzene-solubles than liquefying the original coal. 
This is because of catalytic action of selenium dioxide. The sol- 
ubles yields were higher when higher temperature was used, and 
have become constant a temperature higher than 673 K. Hydrogen 
consumption increased linearly with temperature rise. The hydro- 
gen consumption increased especially at temperatures between 
673 K and 723 K in spite of the solubles yields from the added 
coal and the pretreated coal having remained constant. This is be- 
cause the benzene-solubles consume more hydrogen and convert 
into lower molecules. The added coal and the preterated coal con- 
sume more hydrogen than the original coal. The pretreated coal 
consumes less hydrogen than the added coal because oxygen 
containing groups dissociate as a result of the pretreatment, which 
suppress wasteful consumption of hydrogen. 2 refs., 4 figs. 
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15029 (CONF-9211213-, pp. 209-212) Coprocessing of 
coal/heavy oll using syngas.: Effect of catalyst support. 
Akiyoshi, M. (Muroran Institute of Technology, Hokkaido (Japan)); 
Tanabe, K.; Fu, Y. 5 Nov 1992. 283p. (In Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Investigation was carried out to obtain an effective catalyst for 
hydrogenating liquefaction and desulfurization using coprocessing 
of coal or model compounds with solvents. The solvent used was a 
mixture of n-decane, decalin and tetralin and the coal used was 
Wandoan coal. Syngas instead of hydrogen was also used from an 
economical point of view in addition to hydrogen. NiMo/MgO cata- 
lyst using MgO as support of NiMo catalyst was tested. This 
catalyst showed activity equivalent to commercially available NiMo/ 
Al2O03 catalyst in both the hydrogen and syngas systems when an- 
thracene and benzothiophene were used as model compounds of 
coal. The addition of potassium carbonate, the catalyst for the shift 
reaction in the CO system was unnecessary. However, when coal 
is used as feedstock, the activity of this catalyst was inferior to 
commercial catalysts. NiMo/AC which uses active carbon(AC) as 
support was tested and showed a fairly good activity for phenan- 
threne and dibenzothiophene as model compound of coal. While 
commercial catalysts give the conversion rates of 90% for coal in 
the hydrogen system and 87% in the syngas system, NiMo/AC 
gives 57% and 80% in the respective systems. The activity of this 
catalyst is close to that of commercial catalysts. 3 refs., 3 tabs. 


15030 (CONF-9211213-, pp. 213-216) Suppression of retro- 
gressive reaction of coals during heat treatments at low 
temperatures. Shen, J. (Tohoku University, Sendai (Japan). Insti- 
tute for Chemical Reaction); Takanohashi, T.; lino, M. 5 Nov 1992. 
283p. (In Japanese). From 29. coal science conference (1992); 
Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Sci- 
ence Conference (1992). Order Number DE93776132. Source: 
OSTI; NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The low-temperature(100-300°C) insolubilizing reaction mecha- 
nism of heavy fraction of coal in a solvent was investigated for 
improving the reaction yield in coal liquefaction and developing a 
pre-treatment technique, where the heavy fraction (TIMS) means a 
THF-insoluble, CS2-N-methyl-2-pyrrolidinone mixed solvent-soluble 
fraction. TIMS was tested by being heat-treated at 175-300°C in 
various solvents. In the presence of a strong hydrogen-donating 
solvent such as dihydroanthracene or hexahydroanthracene, the 
radicals of TIMS fraction undergo capping by hydrogen transfer to 
advance low-molecule generating reactions and suppress the insol- 
ubilizing reaction considerably. On the other hand, in the treatment 
in the solvents which are relatively low in hydrogen donating 
power, such as naphthalene, tetralin and dihydrophenanthrene, ac- 
tivated radicals cause mainly a coupling reaction or an additive 
reaction to aromatic rings to become insolubilized components. 1 
ref., 4 figs., 1 tab. 


15031 


(CONF-9211213-, pp. 221-224) Structural change of 
Yallourn coal under mild hydrotreatment. Saito, |. (National In- 


stitute for Resources and Environment, Tsukuba (Japan)); 
Kawashima, H. 5 Nov 1992. 283p. (In Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Availalbe from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The structural change of Yallourn coal was investigated in the 
method where mild hydrotreating reaction is applied to the first 
stage of coal liquefaction so as to depress gas formation in coal 
liquefaction and avoid non-selective hydrocracking. Using an ultra- 
sonic cleaner in the pretreatment, a zinc chloride catalyst dissolved 
in acetone or methanol was used to impregnate coal. The catalyst 
was dispersed uniformly in coal. Hydrogenation was carried out us- 
ing a micro-reaction apparatus at temperatures of 250-280°C for 
1-3h and at the initial hydrogen pressure of 6.9MPa. H/C does not 
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change so much, but decreases with the rise of reaction tempera- 
ture. On the other hand, the change of O/C was large and 
methylene, ketone and methoxy carbon decrease compared with 
raw coal. It was found that methylene bond between aromatic clus- 
ters cleaves and, at the same time, carbonyl-, methoxy groups etc. 
are hydrocracked with the rise of reaction temperature. 6 refs., 3 
figs., 1 tab. 


15032 (CONF-9211213—, pp. 233-236) Liquefaction behavior 
of finely pulverized coal. Sato, Y. (National Institute for Re- 
sources and Environment, Tsukuba (Japan)); Kamo, T.; Miki, K.; 
Yamamoto, Y. 5 Nov 1992. 283p. (In Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The reaction process of coal liquefaction which uses ultrafine 
pulverized coal having a particle diameter of several micrometers 
was investigated in order to improve the catalytic efficiency be- 
tween coal and catalyst. Two kinds of samples were prepared by 
crushing Taiheiyo-coal into less than 100-mesh by usual technique 
and further pulverizing the crushed coal to several um. When iron 
oxide catalyst, sulfur and tetralin solvent were used, pulverizing 
does not bring a significant improvement in conversion rate and 
the yield of liquefaction oil capable of being distillated. This is con- 
sidered to be due to the coagulation between fine particles before 
or during reaction, suggesting the importance of selecting reaction 
conditions etc. In the case of pulverized coal, hydrogen consump- 
tion is high and hydrogenation of heavy fractions such as SRC 
proceeds. When liquefaction-oil circulating solvent and red mud- 
sulfur-based catalyst were used, gas yield was low in pulverized 
coal, but no significant improvement was not shown in oil yield of 
liquefaction oil. The conversion rate and SRC yield were somewhat 
high in the case of pulverized coal. 3 figs., 2 tabs. 


15033 (CONF-9211213-, pp. 237-240) Effect of solvent of 
swelling in coal liquefaction. Yokoyama, S. (Government Indus- 
trial Development Laboratory, Hokkaido, Sapporo (Japan)); 
Kotanigawa, T.; Yamamoto, M.; Maekawa, Y.; Otaka, Y.; Okada, 
K. 5 Nov 1992. 283p. (In Japanese). From 29. coal science confer- 
ence (1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 
29th Coal Science Conference (1992). Order Number 
DE93776132. Source: OSTI; NTIS; Available from The Japan Insti- 
tute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

A coal liquefaction method where the coal liquefaction oil and 
circulating solvent used as addition oil in oil agglomeration(OA) 
technique are not recovered but made the feedstock of liquefaction 
in order to improve oil yield in coal liquefaction and mitigate the 
process load in expectation of releasing the restraint by non- 
covalent bond structure of coal due to OA technique, using 
Iilinois(l) coal, Wyoming(Wy) coal and Montana(Mo) coal. The con- 
version rates of all OA coals surpass those of the respective raw 
coals. The extent of improvement was most significant in Mo-coal, 
moderate in Wy-coal and slight in I-coal. This is because the OA 
treatment brought the increase of asphaltene content in Mo- and 
Wy-coals and the increase of oil content in I-coal. In other words, 
the OA treatment lowers the molecular size of preasphaltene in low 
carbonized coal and that of asphaltene in bituminous coal. The OA 
treatment accomplished a high coal conversion rate with low hydro- 
gen consumption. The deashing rate by the OA technique is 70% 
and the promotion of solvent diffusion into the voids brought by 
deashing contributes to the improvement of reactivity. In addition, 
the release of non-covalent bond by 30% deoxygenation rate has 
some extent of influence on low carbonized coal. 3refs., 2tabs. 


15034 (CONF-9211213-, pp. 241-244) Liquefaction of 
solvent swollen coal by supercritical fluid extraction under py- 
rolysis conditions. Sakaki, T. (Government Industrial Research 
Institute, Kyushu, Saga (Japan)); Shibata, M.; Hirosue, H. 5 Nov 
1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 





In order to improve the processes of thermal decomposition and 
extraction of liquefaction oil from coal using a supercritical solvent, 
pretreatment of wetting by tetralin etc. was conducted. Then, the 
extraction yield was significantly improved and the condensation of 
extraction solvent was fairly suppressed in Wandoan coal. These 
are because tetralin is impregnated into the interior of coal at the 
time of raising temperature, and the hydrogen transfer reaction 
from tetralin acts on the thermally decomposed products inside 
coal effectively at the time of extraction. The addition of 20% pyri- 
dine to tetralin as pretreatment further inceased the impregnation 
effect and maximized the yield of extract. However, on the other 
hand, the chemical intake of pyridine into the residue occurred. Al- 
though a pretreatment using tetrahydroquinoline and piperidine 
which are nitrogen-containing hydrogen donating solvents, in- 
creased the extraction yield to more than 88% very effectively, the 
condensate of solvent was generated in a large amount and the in- 
take of solvent into the residue and extract increased. While the 
yield of extract on the level of tetralin was obtained by p-cresol, the 
intake of solvent increased too. 3 refs., 2 figs., 2 tabs. 


15035 (CONF-9211213-, pp. 245-247) Liquefaction of a 
coal under relatively mild temperature. 2.: Liquefaction with 
hydrogenated anthracen oll and anthracen oil. Nakada, M. 
(Government Industrial Research Institute, Kyushu, Saga (Japan)); 
Matsumoto, S. 5 Nov 1992. 283p. (in Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Availalbe from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Liquefaction characteristics of Wandoan coal was investigated in 
the presence of various kinds of solvent at low temperature around 
300°C. Liquefaction by use of tetralin causes very slow reduction 
of Pl(pyridine-insolubles) and, in parallel with it, the reduction of 
Ti(toluene-insolubles). After the period six times as long as the 
half-period of Pl elapsed, Pl became 8.1%. Pl decreases fast in 
hydrogenated heavy anthracene oil(HHAO) and the reaction rate of 
PS(pyridine-solubles) formation was 5-6 times as high as that of 
tetralin. After 6-fold time of the half-period has elapsed, Pl is 7.6% 
similar to tetralin. The reaction of PS formation is such that the 
cross link is thermally cut off and the produced radicals are capped 
by hydrogen donation of solvent. The rate-determining process is 
bond fragmentation and succeeding radical generation, and should 
be slightly dependent on the hydrogen donating capability. It is con- 
sidered that the reason why the rate of PS formation differs even 
for the same hydrogen donating capability depending on the kind 
of solvent comes from the difference of solvent participation in the 
stabilization of transition state of bond fragmentation of coal. 1 fig. 


15036 


(CONF-9211213-, pp. 248-251) Study on polymeriza- 
tion of brown coal liquid bottom. Adachi, Y. (Government 
Industrial Research Institute, Kyushu, Saga (Japan)); Hirosue, H. 5 
Nov 1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 


Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Polymerization of heavy coal liquid bottom(CLB), which is used 
as part of solvent for preventing scale deposition in brown coal liq- 
uefaction process, by heat treatment was investigated. CLB is 
added with primary liquefaction oil and the solid content is centrifu- 
gally separated to produce the deashed CLB(including primary 
liquefaction oil) sample. If no hydrogen pressurization is applied in 
the heating condition at more than 450°C for one hour or more un- 
der the naturally occurring pressure of nitrogen, toluene-insolubles 
and pyridine-insolubles increased; polymerization proceeded in 
both cases of non-catalyst and catalyst addition; and particularly it 
was advanced by catalyst addition. On the other hand, hydrogen 
pressurization fairly avoided polymerization of CLB. Moreover, 
Fe(1-x) S is the most greatest promoter of CLB polymerization un- 
der the naturally occurring pressure of nitrogen, but conversely 
promoted depolymerization of CLB under the pressurized 
hydrogen. When Fe(1-x) S was added, pyridine insolubles were re- 
duced. This is because part of added catalyst was excluded from 
the system in the form of hydrogen sulfide. 2 refs., 3 tabs. 
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15037 (CONF-9211213—, pp. 252-255) Studies on the de- 
polymerization of coal. Takehara, J. (Kansai University, Osaka 
(Japan). Faculty of Engineering); Oda, H.; Yokokawa, C. 5 Nov 
1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A discussion was given on a two-step molecular weight reducing 
process for deeper depolymerization of bituminous coal. Sub- 
bituminous Taiheiyo coal was depolymerized using the phenol-PTS 
system reaction (reaction |). The reaction | makes a contact de- 
polymerization of coal in phenol using p-toluene sulfonate (PTS) as 
a catalyst. Benzene insoluble component in the depolymerized 
substance was further reduced of its molecular weight using the re- 
ductive alkylation reaction (reaction Il). The reaction Il reduces and 
anionizes the coal using THF, metallic K, and naphthalene, and 
then turns the coal into ethyl using ethyl iodide. This two-step pro- 
cess provided benzene soluble component at about 60% against 
the original coal. On the other hand, a high-rank bituminous Blue 
Creek coal was depolymerized by applying the reaction Il. As the 
reaction | was applied successively to benzene soluble component 
(97%) in the depolymerized substance, a dramatic molecular 
weight reduction has occurred, but settled in a result finally that 
about 70% has become benzene insoluble against the original 
coal. 4 refs., 4 figs., 1 tab. 


15038 (CONF-9211213-—, pp. 256-259) Design of complete 
conversion of brown coal by deashing pre-treatment. Sakan- 
ishi, K. (Kyushu University, Fukuoka (Japan). Institute of Advanced 
Material Study); Honda, K.; Sakata, R.; Mochida, |. 5 Nov 1992. 
283p. (In Japanese). From 29. coal science conference (1992); 
Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Sci- 
ence Conference (1992). Order Number DE93776132. Source: 
OSTI; NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A discussion was given on liquefaction process that produces no 
residues as a result of deashing pre-treatment to improve Morwell 
brown coal liquefaction yield. The deashing pre-treatment used 
hydrochioric acid aqueous solution containing methanol. Hydro- 
genating liquefaction was carried out using a mixture of 
tetrahydrofluo ranthene, a hydrogen donating solvent at 75% and 
pyrene, a non-hydrogen donating solvent, and FeS2 catalyst. The 
liquefaction used a single step or two-step reaction. The process 
solubilized most or all of the organic components in the brown coal 
under a relatively mild condition and a condition with the solvent to 
coal ratio as low as 1.5, and achieved liquefaction with high oil 
yield without producing residues. This was possible because the 
macromolecular coagulation structure in the brown coal was re- 
leased as a result of removal of cross-linked metallic ions using the 
deashing pre-treatment, and the hydrogen donation was acceler- 
ated from the donor solvent to pyrolyzed fragments, so was 
hydrogenation and hydrogenolysis performed by the catalyst. How- 
ever, since the amount of the donating hydrogen is limited because 
of small solvent to coal ratio, close control is necessary on the re- 
action conditions in order to suppress inverse reactions. 6 refs., 4 
figs., 1 tab. 


15039 (CONF-9211213-, pp. 260-263) Study on the charac- 
terization of the brown coal-derived preasphaltenes by gel 
permeation chromatography.: Effects of liquefaction tempera- 
ture on the properties of the preasphaltenes. Kanaji, M. (Kobe 
Steel, Ltd., Kobe (Japan)); Masuda, K.; Okuma, O.; Okazaki, K.; 
Takeshita, Y.; Matsumura, T. 5 Nov 1992. 283p. (in Japanese). 
From 29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 
1992. In Proceedings of the 29th Coal Science Conference (1992). 
Order Number DE93776132. Source: OSTI; NTIS; Availalbe from 
The Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda- 
ku, Tokyo, Japan. 

A discussion was given on effect of brown coal liquefaction tem- 
perature on the properties of preasphaltenes, using GPC method 
which uses N-methyl-2-pyrolidone as a solvent. Australian Morwell 
coal was liquefied using hydrogenolysis, and benzene insoluble, 
pyridine soluble component in the distillate (preasphaltene) was 
used as the test sample. The preasphaltene production decreases 
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with increasing liquefaction temperature, with conversion progress- 
ing into lower molecular weight asphaltene or oil. During this 
process, decomposing reaction of polar components plays an 
important role. Decrease of the polar components bases on de- 
composing reaction of oxygen containing functional groups such as 
OH group. The preasphaltene reduces its weight gradually and 
converts into asphaltene or oil not only as a result of dissociation 
of the oxygen containing functional groups but also in the form of 
molecular weight reduction because of decomposition of the skele- 
tal structure. Further, the molecular weight of the preasphaltene as 
a whole changes very little as a result of increased temperature, 
and no gravity increase because of inverse reactions was observed 
even if the temperature has risen. 3 refs., 5 figs. 


15040 (CONF-9211213-, pp. 264-267) Solvent de-ashing of 
CLB. 6.: Effects of operating conditions on the setting veloc- 
ity. Okuyama, N. (Kobe Steel, Ltd., Kobe (Japan)); Masuda, K.; 
Hirano, T.; Okuma, O.; Matsumura, T. 5 Nov 1992. 283p. (in 
Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. in Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to find out an efficient de-ashing condition in brown coal 
liquefaction (BCL) process, an investigation was made on how 
solids settle, using a batch-type de-ashing equipment. In the BCL 
solvent de-ashing, coal liquid bottom (CLB) manufactured in pri- 
mary hydrogenation is dissolved in a de-ashing solvent (DAS), and 
components affecting adversely the secondary hydrogenation are 
separated by gravity settling. The CLB and the DAS were charged 
in a batch settling tank, pressurized to 5 MPa in nitrogen atmos- 
phere, stirred, and raised to a temperature in a range from 200°C 
to 275°C. The stirring was stopped at the temperature, and the 
solids were settled. Primarily hydrogenated naphtha was used as 
the DAS. The solids settled at an equal velocity forming a bound- 
ary (interface) which divide the lower concentration layer distinctly 
from the higher concentration layer. An experiment was conducted 
using as DAS different kinds of naphtha prepared from distillation 
fraction, where the settling velocity decreased with increasing 
naphtha density. The experiment was carried out using solids ex- 
tracted and separated from CLB, and toluene as a model solvent. 
The settling velocity decreased as the solid concentration in- 
creased. The settling velocity increased with increasing de-ashing 
temperature. Empirical equations were introduced on the settling 
velocities and the relevant factors. 1 ref., 7 figs., 1 tab. 


15041 


(CONF-9211213-, pp. 268-271) Solvent de-ashing of 
CLB. 7.: Effects of CLB properties of the de-ashing perfor- 
mance. Masuda, K. (Kobe Steel, Ltd., Kobe (Japan)); Okuyama, 
N.; Hirano, T.; Okuma, O.; Matsumura, T. 5 Nov 1992. 2883p. (in 


Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 
Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Availalbe from The Japant Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In the solvent de-ashing process in a brown coal two-step lique- 
faction process, coal liquid bottom (CLB) manufactured in primary 
hydrogenation is de-ashed using a solvent to be used as a raw 
material in secondary hydrogenation. In order to find out effects of 
the CLB properties on the de-ashing behavior, an experiment was 
conducted using toluene as a model solvent. It was learned that 
the CLB solubility in the solvent de-ashing and the interface set- 
tling velocity of undissolved solids depend also on the CLB 
properties other than on operating factors including the de-ashing 
temperature. In order to predict correlation between the CLB prop- 
erties and the interface settling velocity, the de-ashing residual 
factor (a value of the ash amount remained in the overflow divided 
by the charged ash amount) was taken at a de-ashing temperature 
of 250°C. Using the relationship that the larger the settling velocity, 
the lower the ash residual factor becomes, simplified interface set- 
tling velocity was derived to perform a regression analysis with the 
CLB properties. Por the CLB properties, THF insoluble component 
was used as a parameter for a component corresponding to the 
undissolved solids. The regression equation showed a good agree- 
ment with the measurements. 1 ref., 8 figs. 
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15042 (CONF-9211213-, pp. 272-275) Secondary hydro- 
genation of heavy products derived from brown coal 
liquefaction. 2.: Effects of BI converter operation on pressure 
drop in fixed bed reactor, and yield and properties of prod- 
ucts. Kitamura, Y. (Kobe Steel, Ltd., Kobe (Japan)); Nagae, S.; 
ida, T.; Okuma, O.; Matsumura, T. 5 Nov 1992. 283p. (In Japan- 
ese). From 29. coal science conference (1992); Tokyo (Japan); 5-6 
Nov 1992. In Proceedings of the 29th Coal Science Conference 
(1992). Order Number DE93776132. Source: OSTI; NTIS; Avail- 
able from The Japan Institute of Energy, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

in secondary hydrogenation in the brown coal two-step hydro- 
genating liquefaction process, benzene insolubles (Bl) in de-ashed 
oil (DAO) cause pressure drop in the secondary hydrogenation re- 
actor and the catalyst to deactivate. Accordingly, a discussion was 
given on a BI converter system in which the BI components with 
relatively high reaction velocity is processed at a low temperature 
in the first reaction column in the secondary hydrogenation pro- 
cess, and a high-temperature hydrogenation is carried out in the 
second reaction column and the subsequent processes. The Bl 
converter system was capable of converting about 50% to 60% of 
the BI components, the substance to cause pressure drop in the 
DAO, into benzene solubles by maintaining the temperature in the 
first reaction column at as low as 320°C to 350°C. The properties 
of the products are almost the same as those in the ordinary sys- 
tem which operates the processes at high temperatures from 
380°C to 400°C from the first reaction column, where no differ- 
ence was recognized in the reactions. The pressure drop rise was 
suppressed in the secondary hydrogenation fixed-bed reactor, and 
a long-time operation was possible even if the amount of the Bl 
components is abundant in the DAO as the raw material for the 
secondary hydrogenation. 2 refs., 2 figs., 2 tabs. 


15043 (CONF-9211213-, pp. 276-279) Hydrogenation of 
heteroaromatics by high pressure DTA technique. Yamamoto, 
M. (Government Industrial Development Laboratory, Hokkaido, 
Sapporo (Japan)); Yokoyama, S.; Maekawa, Y.; Kotanigawa, T. 5 
Nov 1992. 283p. (in Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. in Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Effects of different catalysts on heteroatom removal and nuclear 
hydrogenation were investigated using a differential thermal analy- 
sis (DTA) equipment to improve quality of coal liquefied oil. 
Selected model substances were dibenzofuran, dibenzothiophene 
carbazole, and fluorene, and catalysts used were FeS2, 
Fe203(SO4)-* (abbreviated to Fe-sulfate NiMo/Al2O03) (abbrevi- 
ated to NiMo) and Ru/SiO02-Al203 (abbreviated to Ru/SA). The 
heteroatom removal reaction of furan compounds with thiophene 
compounds can be achieved selectively with any catalyst, but ac- 
tivity dependence by types of catalyst is large. The Ru/SA catalyst 
has the highest activity exceeding that of commercially available 
NiMo catalyst. Any iron-based catalyst is effective for desulfuriza- 
tion, especially Fe-sulfate having high desulfurization factor. 
Denitrification activity was analogous to all the catalysts excepting 
Ru/SA. Denitrification is carried out by C-N bond cleavage that fol- 
lows partial nuclear hydrogenation. Most of the products produced 
through Ru/SA catalyst is the partially nuclear hydrogenated sub- 
stance, and no C-N bond cleavage was observed in low 
temperatures. All the catalysts produced the partially nuclear hy- 
drogenated substance and C-C bond cleavage products against 


fluorene without much reaction dependence by types of catalysts. 
2 figs., 1 tab. 


15044 (DOE/ID/12797-2) Evaluation of HIPHES convective 
reformer design alternatives: Phase 2, Final issue. Stone and 
Webster Engineering Corp., Boston, MA (United States). Aug 1991. 
93p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC02-881D12797. Order Number DE93011113. Source: 
OSTI; NTIS; GPO Dep. 

Phase | Stone & Webster presented three potential design con- 
figurations for a ceramic-tubed steam-methane reformer. These 
were the Tube-Within-a-Tube (TWIT) design, the Once-Through 





design, and the Monolith design. Although the TWIT design config- 
uration appeared to be the most viable, the inclusion of a more 
detailed examination of design alternatives for the HiPHES re- 
former was deemed appropriate for the Phase I! program. Of 
particular concern was the length of the ceramic tubes required for 
the TWIT design. To assist in this evaluation, Stone & Webster 
established a Development Team consisting of specialists in the ar- 
eas of heat transfer, ceramic materials, exchanger design, vessel 
design, and potential users. Stone & Webster reviewed the critical 
areas of concern for a ceramic convective reformer, evaluated 
competing design configurations, and presented the results to the 
Development Team. This report presents Stone & Webster’s 
evaluations and the comments and recommendations of the Devel- 
opment Team. This effort comprised the majority of Task 1 of 
Phase Il of Stone & Webster's HiPHES project. The design review 
was executed in parallel with the material coupon screening tests 
at BP America. The goal of both tasks was to confirm the materials 
selection and reformer design configuration so that the conditions 
for the tube and joint tests to be conducted at Oak Ridge National 
Laboratory (ORNL) could be specified. The ORNL tests are in- 
tended to evaluate the reformer design configuration and materials 
of construction used for the reformer design in Phase Ii, and to be 
used in the demonstration unit in Phase Ill. The Task 1 (Evaluation 
of Alternative Reformer Designs) effort has identified a preferred 
design configuration for the proposed ceramic reformer. Additional 
engineering and material evaluation work is necessary before an 
operating prototype can be designed. 


15045 (DOE/MC/11076-3197) Initial study of coal pretreat- 
ment and coprocessing. Vaillancourt, M.; Turner, T.F.; Fahy, L.J. 
Western Research Inst., Laramie, WY (United States). Sep 1991. 
50p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC11076. Order Number DE93000236. Source: 
OSTI; NTIS; GPO Dep. 

This document describes research performed in accordance with 
task 3.3.1 in the 1989-1990 annual research plan under coopera- 
tive agreement number DE-FC21-86MC11076. The objective of 
this study was to determine the potential for enhancing liquid yields 
by integrating coal pretreatment and coprocessing technologies. 
The process tested involved pretreatment of coal to a very low 
moisture content and partial decarboxylation in an_ inclined 
fluidized-bed reactor by contact with hot C02 or a CO, and super- 
heated steam mixture. The pretreated coal was then coprocessed 
with a heavy, coal-derived oil in a 2-inch screw pyrolysis reactor to 
produce dried coal with a higher calorific value and an upgraded 
oil. Six pretreatment tests and seven coprocessing tests were con- 
ducted independently with two separate systems being utilized: 
one system for the pretreatment tests and the other system for the 
coprocessing tests. The test program included evaluating alterna- 
tive pretreatment gases, temperatures, and residence times in 
combination with different coprocessing temperatures and resi- 
dence times. Pretreatment and coprocessing studies were 
performed on Herrin Results of the integrated pretreatment and co- 
processing operations were evaluated and compared with the 
coprocessing of raw coal. The results indicate that a solid product 
is formed with a higher calorific content than the starting coal and 
that an upgraded oil is generated. 


15046 (DOE/MC/11076-3202) Evaluation of coal pretreat- 
ment prior to co-processing. Guffey, F.D.; Barbour, F.A.; Blake, 
R.F. Western Research Inst., Laramie, WY (United States). Dec 
1991. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-86MC11076. Order Number 
DE93000241. Source: OSTI; NTIS; GPO Dep. 

The Western Research Institute is currently developing a mild 
gasification process for the recovery of a stabilized char product for 
use as a fuel. A liquid product of limited value is produced during 
the mild gasification process that may be suited as a co-processing 
vehicle for coal-oil co-processing. Research was conducted to eval- 
uate co-processing of this mild gasification liquid with coal. The two 
major areas of research discussed in this report are: (1) coal pre- 
treatment with a coal-derived liquid to induce coal swelling and 
promote catalyst dispersion and (2) co-processing coal that has 
been thermally pretreated in the presence of the mild gasification 
liquid. The results of the investigation to evaluate co-processing of 
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coal that has been thermally pretreated in the presence of the mild 
gasification liquid indicate that the thermal pretreatment adversely 
affected the coal-oil co-processing under hydrogen pressure. Ther- 
mally pretreated coals co-processed under a hydrogen atmosphere 
and without benefit of catalyst exhibited about 86 wt % conversion 
as compared to 96 wt % for coal that was only thermally dried. The 
addition of the iron pentacarbonyl catalyst precursor to the ther- 
mally pretreated coals did improve the conversion to near that of 
the dried coal. Results from analysis of the product obtained from 
co-processing the Illinois No. 6 coal showed it was upgraded in 
terms of oxygen content and hydrogen to carbon atomic ratio when 
compared to the miki gasification liquid. 


15047 (DOE/MC/23277-3141-Vol.1) Integration and testing 
of hot desulfurization and entrained-flow gasification for 
power generation systems: Phase 2, Process optimization: 
Volume 1, Program summary and PDU operations. Robin, A.M.; 
Kassman, J.S.; Leininger, T.F.; Wolfenbarger, J.K.; Wu, C.M.; 
Yang, P.P. Texaco, Inc., Montebello, CA (United States). Monte- 
bello Research Lab. Sep 1991. 245p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-87MC23277. 
Order Number DE93000225. Source: OSTI; NTIS; GPO Dep. 

This second Topical Report describes the work that was com- 
pleted between January 1, 1989 and December 31, 1990 in a 
Cooperative Agreement between Texaco and the US Department 
of Energy that began on September 30, 1987. During the period 
that is covered in this report, the development and optimization of 
in-situ and external desulfurization processes were pursued. The 
research effort included bench scale testing, PDU scoping tests, 
process economic studies and advanced instrument testing. Two 
bench scale studies were performed at the Research Triangle Insti- 
tute with zinc titanate sorbent to obtain data on its cycle life, sulfur 
capacity, durability and the effect of chlorides. These studies 
quantify sulfur capture during simulated air and oxygen-blown gasi- 
fication for two zinc titanate formulations. Eight PDU runs for a 
total of 20 days of operation were conducted to evaluate the per- 
formance of candidate sorbents for both in-situ and external 
desulfurization. A total of 47 tests were completed with oxygen and 
air-blown gasification. Candidate sorbents included iron oxide for 
in-situ desulfurization and calcium based and mixed metal oxides 
for external desulfurization. Gasifier performance and sorbent sulfur 
capture are compared for both air-blown and oxygen-blown opera- 
tion. 


15048 (DOE/MC/25006-3271) Enhanced durability of desul- 
turization sorbents for fluidized-bed applications. Gupta, R.P.; 
Gangwal, S.K. Research Triangle Inst., Research Triangle Park, 
NC (United States). Nov 1992. 188p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-88MC25006. 
Order Number DE93000247. Source: OSTI; NTIS; GPO Dep. 

To extend the operating temperature range and further improve 
the durability of fluidizable sorbents, zinc titanate, another leading 
regenerable sorbent, was selected for development in the later part 
of this project. A number of zinc titanate formulations were pre- 
pared in the 50 to 300 um range using granulation and spray 
drying methods. Important sorbent preparation variables investi- 
gated included zinc to titanium ratio, binder type, binder amount, 
and various chemical additives such as cobalt and molybdenum. A 
number of sorbents selected on the basis of screening tests were 
subjected to bench-scale testing for 10 cycles at high temperature, 
high pressure (HTHP) conditions using the reactor system de- 
signed and constructed during the base program. This reactor 
system is capable of operation either as a 2.0 in. or 3.0 in. I.D. 
bubbling bed and is rated up to 20 atm operation at 871°C. Bench- 
scale testing variables included sorbent type, temperature (550 to 
750°C), gas type (KRW or Texaco gasifier gas), steam content of 
coal gas, and fluidizing gas velocity (6 to 15 cm/s). The sorbents 
prepared by spray drying showed poor performance in terms of at- 
trition resistance and chemical reactivity. On the other hand, the 
granulation method proved to be very successful. For example, a 
highly attrition-resistant zinc titanate formulation, ZT-4, prepared by 
granulation exhibited virtually no zinc loss and demonstrated a 
constant high reactivity and sulfur capacity over 10 cycles, i.e., ap- 
proximately a 60 percent capacity utilization, with Texaco gas at 
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750°C, 15 cm/s fluidizing velocity and 15 atm pressure. The com- 
mercial potential of the granulation method for zinc titanate 
manufacture was demonstrated by preparing two 80 Ib batches of 
sorbent with zinc to titanium mol ratios of 0.8 and 1.5. 


15049 (DOE/MC/27226-3306) Development of biological 
coal gasification (MicGAS process): Tenth Quarterly report. 
ARCTECH, Inc., Chantilly, VA (United States). 23 Jan 1998. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27226. Order Number DE93011050. Source: 
OSTI; NTIS; GPO Dep. 

Effect of 5% and 10% coal solids loadings was studied in two 
types of bench scale bioreactors and in chemostat cultures. The 
bench scale reactors used were rotating biological contactor (RBC) 
and upflow bioreactors. In RBC, Texas lignite was loaded at 0% 
and 5% (w/v), while in the upflow and chemostat reactors at 0%, 
5% and 10%. Methane, total gas production, soluble carbon and 
volatile fatty acid production (VFA), as well as microbial growth 
(measured as cell protein) were monitored. Gas analysis of the 
headspace from the above mentioned reactors showed higher CO 
production in experiments with 5% and 10% coal solids (for exam- 
ple, Figure 1). This indicates that acetate degraded into CO2 but 
there was not enough hydrogen to carry out the reaction to convert 
COz to CH,. These data obtained confirmed our previous results 
from laboratory scale reactors, that at coal solids loadings higher 
than 1%, methane production does not enhance significantly. This 
phenomena could be due to the production of higher quantities of 
inhibitory compounds or depletion of factors necessary for 
methanogenesis. 


15050 (DOE/MC/27240-3139) Work pian for “Production of 
mild gasification co-products” project. SGI Fuels, Inc., La Jolla, 
CA (United States). Jul 1992. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-91MC27240. 
Order Number DE93000223. Source: OSTI; NTIS; GPO Dep. 

The coproducts wig be collected and handled to limit their expo- 
sure to air. The aim is to ensure the coproducts are as close as 
possible to those which would be generated by an LFC Plant at 
the mine site. The char will be collected in sealed, stainless steel 
containers. While in the containers the char will be cooled to room 
temperature and a small amount of water added (5% by weight) to 
simulate the final processing step, stabilizing the char and convert- 
ing it to PDF. This SPU-processed PDF will be transferred to 
nitrogen iffed five gallon polyethylene pads for storage and ship- 
ping. During processing the CDL will be collected using a single 
stage, thermostatically-controlled electrostatic precipitator (ESP). 
The collected CDL will be trapped in a sealed collection cylinder 
attached directly to the ESP. The CDL will be transferred from the 
collection cylinder to replace nitrogen in nitrogen-filled one liter bot- 
tles for storage and shipment. The results of the analyses will be 
collected and included in the project data base to be retrieved as 
necessary for use in the topical and final reports. Twenty (20) Kg 
samples of SPU processed PDF will be sent to three government 
laboratories plus one outside laboratory. The government laborato- 
ries will be the same labs which received the fresh coal samples, 
as indicated in section 4.2, above. The outside laboratory will ana- 
lyze the SPU processed PDF as was done for the coal. These tests 
will include the bulk density, particle size distribution, proximate 
analysis, ultimate analysis (C, H, N, O, S), and heating value. 


15051 (DOE/MC/27240-3309) Production of mild gasifica- 
tion co-products project: Fourth quarterly technical progress 
report, [October 1, 1992—December 31, 1992]. SGi Fuels, Inc., La 
Jolla, CA (United States). 30 Jan 1993. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC27240. 
Order Number DE93010632. Source: OSTI; NTIS; GPO Dep. 

Progress continues related to production of the coproduct sam- 
ples for the four coals from three coal regions. Following our 
internal schedule for the processing of the four coals, specific mine 
selection, taking samples, processing of the feedstock to coprod- 
ucts, packaging and potential shipment to designated laboratories 
has occurred and is on going as described in this report. 


15052 (DOE/MC/27339-3314) ENCOAL Mild Coal Gasifica- 


tion project: Technical progress report No. 6, January 1, 
1992—March 31, 1992. Encoal Corp., Houston, TX (United States). 
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1992. 10p. Sponsored by USDOE, Washington, 
States). DOE Contract FC21-90MC27339. 
DE93011267. Source: OSTI; NTIS; GPO Dep. 
Construction of the project dominated the activities of both the 
ENCOAL and KCI field groups during this reporting period. Empha- 
sis.was placed on expediting late vendor information and upon 
completing the construction phase of the project. Field progress 
was estimated to be 94 complete as of the end of March. As a re- 
sult of the construction progress, demobilization of KCI and their 
subcontractors was initiated. The Operations team concentrated on 
the operator. training classes which began on February 24. The 
classes were well received and many precommissioning activities 
were accomplished during the afternoon “hands-on” sessions. 
Commissioning and testing plans were also a priority as the project 
continued to make the transition from construction to operation. 
Several meetings were held during the quarter discussing the com- 
missioning and testing procedures. The purpose of these meetings 
was to develop a sequential work schedule to coordinate all com- 
missioning activities. A resulting time-line of both testing and 
commissioning plans was developed, and will be continuously up- 
dated to ensure the most efficient management of manpower. 


DC (United 
Order Number 


15053 (DOE/MC/27339-3315) ENCOAL Mild Coal Gasifica- 
tion project: Technical progress report No. 7, April 1, 
1992—June 30, 1992. Frederick, J.P. Encoal Corp., Houston, TX 
(United States). 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27339. Order Number 
DE93011268. Source: OSTI; NTIS; GPO Dep. 

Commissioning of the plant dominated the activities of the EN- 
COAL field group during this reporting period. The operator training 
classes were completed, initial plant start-up commenced. On June 
17, 1992 all systems were fully integrated and the ENCOAL Mild 
Gasification Plant became fully operational. The plant operated 
continuously for 24 hours, and both PDF and CDL were produced. 
Construction of the project was 100% complete by the end of May. 
As a result of the construction progress, demobilization of KCI and 
their subcontractors was concluded. An electrical and instrumenta- 
tion contract was also awarded during the quarter. This contract, 
combined with the mechanical maintenance contract awarded ear- 
lier, provided excellent assistance for plant commissioning and final 
construction activities. 


15054 (DOE/METC—92/6128-Voi.1) Proceedings of the 
twelfth annual gasification and gas stream cleanup systems 
contractors review meeting: Volume 1. Johnson, R.A.; Jain, 
S.C. (eds.). USDOE Morgantown Energy Technology Center, WV 
(United States). Sep 1992. 325p. Sponsored by USDOE, Washing- 
ton, DC (United States). (CONF-920951—Vol.1: 12. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 15-17 Sep 1992). Or- 
der Number DE93000228. Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center (METC) of the US 
Department of Energy (DOE) held the Twelfth Annual Gasification 
and Gas Stream Cleanup Systems Contractors Review Meeting on 
September 15-17, 1992. The meeting was held in the new Admin- 
istration building at the METC site in Morgantown, West Virginia. 
METC is responsible for executing and managing programs in key 
DOE fossil energy technologies including coal gasification and gas 
stream cleanup. Their primary goal is the development of technol- 
ogy essential for private sector commercialization of cost 
competitive and environmentally acceptable integrated gasification 
and gas stream cleanup systems. The 1992 Gasification and Gas 
Stream Cleanup Systems Contractors Review Meeting provided a 
forum for scientists and engineers to present their results and ex- 
change ideas. Executives and engineers from several industrial 
contractors discussed their plans to offer advanced coal gasifica- 
tion and cleanup systems. Over 300 attendees from industry, 
academia, and government, including representatives from seven 
countries, participated in the 3-day meeting. Participants gave a to- 
tal of 62 papers in seven sessions, including 26 papers in two 
poster sessions. This document, the proceedings of the meeting, 
summarizes the gasification and gas stream cleanup programs. 
METC neither refereed nor extensively edit the manuscripts. Indi- 
vidual papers have been entered individually. 





15055 (DOE/METC-—92/6128-Vol.2) Proceedings of the 
twelfth annual gasification and gas stream cleanup systems 
contractors review meeting: Volume 2. Johnson, R.A.; Jain, 
S.C. (eds.). USDOE Morgantown Energy Technology Center, WV 
(United States). Sep 1992. 314p. Sponsored by USDOE, Washing- 
ton, DC (United States). (CONF-920951—Vol.2: 12. annual 
gasification and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (United States), 15-17 Sep 1992). Or- 
der Number DE93000229. Source: OSTI; NTIS; GPO Dep. 
See leading abstract for volume 1. 


15056 (DOE/METC/C—93/7052) Partial oxidation of ethane 
and ethylene in the presence and absence of '°C labeled 
methane on reducible and non-reducible oxide catalysts. 
Shamsi, A. USDOE Morgantown Energy Technology Center, WV 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-930304-5: 205. American Chemical 
Society national meeting, Denver, CO (United States), 28 Mar - 2 
apr 1993). Order Number DE93008252. Source: OSTI; NTIS; GPO 
Dep. 

The most widely acceptable mechanism for activation of 
methane appears to be the reaction of methane from the gas 
phase with surface oxygen, which abstracts hydrogen from 
methane to form methyl radicals. The methyl radicals are released 
into the gas phase and form ethane. However, the reaction path- 
ways for activation of ethane and ethylene are not well established. 
The relative H-abstraction rates for hydroxyl radicals in the gas 
phase for CoHe/CH, and C2H,4/PH, are reported by McCarty 
(1992). From these data and suggestion from Lunsford that the C- 
H bond strength in ethylene is greater than methane, the relative 
gas-phase reactivity can be estimated to be in the order of CoHg > 
CH, > CoH,. However, this order was not observed in this study, 
and it has been reported only for LiC/MnO, catalyst, indicating that 
the H-abstraction is not the only pathway for ethane and ethylene 
activation. Likewise, depending on the catalyst and the experimen- 
tal conditions, C-C and C=C bonds are also attacked by the active 
centers on the catalyst and by the active species in the gas phase. 
Therefore, the relative reactivity of ethane and ethylene compared 
to methane appears to strongly depend on the partial pressures of 
reactants and the type of catalysts used. The relative reactivities 
are in the order of ethylene > ethane >> methane for reactions in 
the gas phase and on the catalysts containing reducible oxides of 
transition metals such as Ca/NiV/K. However, this order changed to 
ethane > ethylene >> methane for a non-reducible catalyst such 
as sodium promoted Sm203. Oxidation of ethane and ethylene in 
the presence of methane and catalyst show that methane and 
ethylene, depending on their partial pressures, compete for active 
centers, and neither formaldehyde nor ethylene oxide were de- 
tected in the presence of methane and the catalyst. 


15057 (DOE/PC/88915—-T17) Steam gasification of carbon: 
Catalyst properties: Final report, September 15, 1988—October 
31, 1992. Falconer, J.L. Colorado Univ., Boulder, CO (United 
States). 10 Jan 1993. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-88PC88915. Order Num- 
ber DE93011515. Source: OSTI; NTIS; GPO Dep. 

Coal gasification by steam is of critical importance in converting 
coal to gaseous products (CO, He, CO2, CH,) that can then be fur- 
ther converted to synthetic natural gas and higher hydrocarbon 
fuels. Alkali and alkaline earth metals (present as oxides) catalyze 
coal gasification reactions and cause them to occur at significantly 
lower temperatures. A more fundamental understanding of the 
mechanism of the steam gasification reaction and catalyst utiliza- 
tion may well lead to better production techniques, increased 
gasification rates, greater yields, and less waste. We are studying 
the gasification of carbon by steam in the presence of alkali and al- 
kaline earth oxides, using carbonates as the starting materials. 
Carbon dioxide gasification (CO; + C —> 2CO) has been studied 
in some detail recently, but much less has been done on the actual 
steam gasification reaction, which is the main thrust of our work. in 
particular, the form of the active catalyst compound during reaction 
is still questioned and the dependence of the concentration of ac- 
tive sites on reaction parameters is not known. Until recently, no 
measurements of active site concentrations during reaction had 
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been made. We have recently used transient isotope tracing to de- 
termine active site concentration during CO2 gasification. We are 
investigating the mechanism and the concentration of active sites 
for steam gasification with transient isotopic tracing. For this tech- 
nique, the reactant feed is switched from H20 to isotopically-labeled 
water at the same concentration and tow rate. We can then directly 
measure, at reaction the concentration of active catalytic sites, 
their kinetic rate constants, and the presence of more than one 
rate constant. This procedure allows us to obtain transient kinetic 
data without perturbing the steady-state surface reactions. 


15058 (DOE/PC/89883-67) Coal liquefaction process 
streams characterization and evaluation: UV resonance Ra- 
man studies of coal liquid residuals. Asher, S.A. (Pittsburgh 
Univ., PA (United States). Dept. of Chemistry). CONSOL, Inc., Li- 
brary, PA (United States); Pittsburgh Univ., PA (United States). 
Dept. of Chemistry. Jan 1993. 39p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-89PC89883. 
Order Number DE93009669. Source: OSTI; NTIS; GPO Dep. 

Under subcontract from CONSOL Inc. (US DOE Contract No. 
DE-AC22-89PC89883), the University of Pittsburgh studied the use 
of ultraviolet resonance Raman (UVRR) spectroscopy for the char- 
acterization of coal liquefaction resids. This study suggests that 
with further development the UVRR spectroscopy method may 
prove useful for the examination of the aromatic and unsaturated 
species in distillation resid materials derived from direct coal 
liquefaction. The technique, which was previously used for the ex- 
amination of polycyclic aromatic hydrocarbons (PAH) in biomedical 
materials, petroleum, and polymer systems, was applied to the 
tetrahydrofuran (THF)-soluble portion of six 850°F* distillation 
resids. The results of this study indicate that the UVRR method 
may, with additional development, become a useful tool for the 
analysis of the PAHs in coal-derived materials. 


15059 (DOE/PC/90018—-T6) Development of alternative fu- 
els from coal-derived syngas: Quarterly status report No. 6, 
January 1—March 31, 1992. Brown, D.M. Air Products and Chemi- 
cals, Inc., Allentown, PA (United States). 19 May 1992. 153p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90018. Order Number DE93011629. Source: 
OSTI; NTIS; GPO Dep. 

The overall objectives of this program are to investigate potential 
technologies for the conversion of coal-derived synthesis gas to 
oxygenated fuels, hydrocarbon fuels, fuel intermediates, and octane 
enhancers; and to demonstrate the most promising technologies at 
DOE’s LaPorte, Texas, Slurry Phase Alternative Fuels Develop- 
ment Unit (AFDU). BASF continues to have difficulties in scaling-up 
the new isobutanol synthesis catalyst developed in Air Products’ 
laboratories. Investigations are proceeding, but the proposed oper- 
ation at LaPorte in April is now postponed. DOE has accepted a 
proposal to demonstrate Liquid Phase Shift (LPS) chemistry at La- 
Porte as an alternative to isobutanol. There are two principal 
reasons for carrying out this run. First, following the extensive 
modifications at the site, operation on a relatively “benign” system 
is needed before we start on Fischer-Tropsch technology in July. 
Second, use of shift catalyst in a slurry reactor will enable DOE's 
program on coal-based Fischer-Tropsch to encompass commer- 
cially available cobalt catalysts-up to now they have been limited to 
iron-based catalysts which have varying degrees of shift activity. In 
addition, DOE is supportive of continued fuel testing of LaPorte 
methanol-tests of MIOO at Detroit Diesel have been going particu- 
larly well. LPS offers the opportunity to produce methanol as the 
catalyst, in the absence of steam, is active for methanol synthesis. 


15060 (DOE/PC/90298-T12) Catalysis and co-catalysis of 
bond cleavages in coal and coal analogs: Quarterly report, 
November 1, 1992—January 31, 1993. Miller, B. Massachusetts 
Univ., Amherst, MA (United States). 1993. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90298. Order Number DE93011635. Source: OSTI; NTIS; 
GPO Dep. 

In a continuation of our studies on the efficacy of aromatic 
amines as catalysts for transfer hydrogenolysis reaction, we stud- 
ied 2- anilinoethanol as a possible catalyst. This molecule proved 
to be almost as effective as 2-aminophenol for hydrogenolysis of 
di-2- naphthyl either in a five hour reaction period. 
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15061 (DOE/PC/30300-T8) Rapid pressure swing absorp- 
tion cleanup of post-shift reactor synthesis gas: Technical 
progress report, August 1, 1992—October 31, 1992. Sirkar, K.K. 
(New Jersey Inst. of Tech., Newark, NJ (United States). Dept. of 
Chemical Engineering, Chemistry and Environmental Science); Ma- 
jumdar, S.; Bhaumik, S. Stevens Inst. of Tech., Hoboken, NJ 
(United States). Dept. of Chemistry and Chemical Engineering; 
New Jersey Inst. of Tech., Newark, NJ (United States). Dept. of 
Chemical Engineering, Chemistry and Environmental Science. 29 
Jan 1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90300. Order Number 
DE93011630. Source: OSTI; NTIS; GPO Dep. 

The theoretical model for the absorption part of a particular type 
of RAPSAB cycle (Mode 3) (see Technical Progress Report No. 7) 
has been developed. The numerical simulations of the model com- 
pare well with the experimental results presented in the last report 
(Technical Progress Report No. 7). A number of experiments were 
carried out also for Mode 2 type of operation by varying the time 
for initial pressurization of the hollow fiber module as well as the 
total absorption time. These were done to provide a basis for com- 
parison with the theoretical model to be developed later. We have 
initiated RAPSAB studies with reactive absorbents such as 19.5 % 
aqueous solution of diethanolamine (DEA) for the absorption of 
C02 from a C02-N2 mixture. Six experiments were carried out us- 
ing Mode 3 type of operation and a C02-N2 mixture containing 
9.9% CO, and balance Nz. Excellent purification was obtained. No 
C02 was observed in the purified high pressure gas outlet for ab- 
sorption time of up to 14 seconds; the purified high pressure gas 
flow rate was also considerable. Module No. 5 was used for all ex- 
periments. The details of the module are given in Technical 
Progress Report No. 7. 


15062 (DOE/PC/91039-T5) Highly dispersed catalysts for 
coal liquefaction: Quarterly report No. 5, August 23, 
1992-November 22, 1992. Hirschon, A.S.; Wilson, R.B. SRI Inter- 
national, Menlo Park, CA (United States). 2 Dec 1992. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91039. Order Number DE93011449. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this project are to study the effect of pretreat- 
ment methods on the two-stage liquefaction process. In particular, 
the effects of dispersed catalysts and carbon monoxide atmo- 
spheres on a coal liquefaction process. The project is divided into 
three technical tasks. Task 1 and 2 deal with the analyses and liq- 
uefaction experiments, respectively, whereas Task 3 deals with the 
economic impact of utilizing the pretreatment methods. This quarter 
we concentrated on Tasks 1 and 2, which are summarized. In this 
support task, the fractionated products from the coal liquefaction 
experiments conducted in Task 2 were analyzed for C, H, and N 
content. A very low H/C ratio for these products was found, and is 
most likely due to the low H/C ratio of the Black Thunder recycle 
solvent used in these liquefaction experiments. Also, during this 
quarter an on-line gas chromatograph was integrated into the auto- 
clave system. We also conducted some experiments to determine 
the ease of activation of potential coal liquefaction catalysts. For 
these experiments the technique of NO chemisorption was used to 
determine the active catalytic MoS, sites on coals impregnated 
with organometallic Mo precursors. We found that these 
organometallic Mo clusters easily activated to MoS. sites. We 
continued our base-line screening experiments in the 300 mL auto- 
claves. Last quarter iron oxide and iron carbonyl catalysts were 
compared using an atmosphere of hydrogen with 3% H2S. This 
quarter we included a comparison of liquefaction with iron oxide 
where we added an additional atmosphere of 20% carbon monox- 
ide and found that this addition increased the conversion yields to 
soluble products. All of the carbon monoxide was accounted for as 
either unconverted carbon monoxide or as carbon dioxide. No evi- 
dence of conversion of the carbon monoxide to methane or 
Fischer-Tropsch type reactions were observed. 


15063 (DOE/PC/91042-T3) Effects of low-temperature 
catalytic pretreatments on coal structure and reactivity in lig- 
uefaction: Technical progress report, August 1992—-November 
1992. Song, C.; Huang, L.; Wenzel, K.; Saini, A.K.; Burgess, C.; 
Hatcher, P.G.; Schobert, H.H. Pennsylvania State Univ., University 
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Park, PA (United States). Dept. of Materials Science and Engineer- 
ing. Dec 1992. 86p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91042. Order Number 
DE93011445. Source: OSTI; NTIS; GPO Dep. 

During this quarterly period progress has been made in the fol- 
lowing three subjects related to the effects of low-temperature 
thermal and catalytic pretreatments on coal structure and reactivity 
in liquefaction. First, the liquefaction behavior of three bituminous 
coals with a carbon content ranging from 77% to 85% was 
evaluated spectroscopically by '*C NMR and pyrolysis/gas chro- 
matography/mass spectrometry to delineate the structural changes 
that occur in the coal during liquefaction. Complementary data 
includes ultimate and proximate analysis, along with optical mi- 
croscopy for maceral determinations. Even though these are all 
bituminous coals they exhibit quite different physical and chemical 
characteristics. The coals vary in rank, ranging from HvC b to HvA 
b, in petrographic composition, different maceral percentages, and 
in chemical nature, percent of carbon and of volatiles. It is these 
variations that govern the products, their distribution, and conver- 
sion percentages. Some of the products formed can be traced to a 
specific maceral group. Second, pyrolysis-GC-MS and FTIR tech- 
niques were used to characterize Wyodak coal before and after 
drying in vacuum and in air and the residues from its thermal and 
catalytic liquefactions. The analysis of the air-dried coal shows a 
decrease in the phenolic type structures in the coal network and in- 
crease in the carbonyl structures as the oxidative drying proceeds. 
An enhanced decrease in the carbonyl structure is observed in the 
liquefaction residues from the raw coal as compared to that of the 
vacuum dried coal. The analyses of the liquefaction residues of the 
air-dried coal show an increase in the ether linkages which may 
have a negative impact on liquefaction. The extent of the solvent 
adduction also increases during liquefaction with the extent of oxi- 
dation of the coal. Finally, the effects of reaction conditions were 
investigated on conversion of low-rank coals using a Texas subbi- 
tuminous coal. 


15064 (DOE/PC/91043-T5) An Investigation of the role of 
water on retrograde/condensation reactions and enhanced liq- 
uefaction yields: Quarterly progress report, October 1, 
1992—December 31, 1992. Miknis, F.P. Western Research Inst., 
Laramie, WY (United States). Jan 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91043. Order Number DE93011450. Source: OSTI; NTIS; 
GPO Dep. 

The overall objectives of this work are to conduct research that 
will provide the basis for an improved liquefaction process, and to 
facilitate our understanding of those processes that occur when 
coals are initially dissolved. Changes in coal structure that occur 
during coal drying and steam pretreatments will be measured in or- 
der to determine what effect water has on retrograde/condensation 
reactions, and to determine the mechanism by which water en- 
hances coal reactivity toward liquefaction. Different methods for 
coal drying wig be investigated to determine if drying can be ac- 
complished without destroying coal reactivity toward liquefaction, 
thereby making coal drying a relatively economical and efficient 
method for coal pretreatment. Coal drying methods will include 
conventional thermal drying, microwave drying, and chemical dry- 
ing at low temperature. State-of-the-art solid-state nuclear magnetic 
resonance (NMR) techniques using combined rotation and multiple 
pulse spectroscopy (CRAMPS) and cross polarization with magic- 
angle spinning (CP/MAS) will be employed: (1) to measures 
changes in coal structure brought about by the different methods of 
drying and by low temperature oxidation, and (2) to obtain direct 
measurements of changes in the aromatic hydrogen-to-carbon ratio 
of the solid/semisolid material formed or remaining during pretreat- 
ment and the initial stages of liquefaction. 


15065 


(DOE/PC/91051-T2) Advanced liquefaction using 
coal swelling and catalyst dispersion techniques: Quarterly 


technical progress report, April-June 1992. Curtis, C.W. 
(Auburn Univ., AL (United States)); Gutterman, C.; Chander, S. 
Amoco Oil Co., Naperville, IL (United States). Research and Devel- 
opment Dept. 26 Aug 1992. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC91051. 
Order Number DE93007476. Source: OSTI; NTIS; GPO Dep. 





Research in this project centers upon developing a new ap- 
proach to the direct liquefaction of coal to produce an all-distillate 
product slate at a sizable cost reduction over current technology. 
The approach integrates all aspects of the coal liquefaction pro- 
cess including coal selection, pretreatment, coal swelling with 
catalyst impregnation, coal liquefaction experimentation, product re- 
covery with characterization, alternate bottoms processing, and a 
technical assessment including an economic evaluation. The 
project is being carried out under contract to the United States De- 
partment of Energy. On May 28, 1992, the Department of Energy 
authorized starting the experimental aspects of this projects; there- 
fore, experimentation at Amoco started late in this quarterly report 
period. Research contracts with Auburn University, Pennsylvania 
State University, and Foster Wheeler Development Corporation 
were signed during June, 1992, so their work was just getting un- 
derway. Their work will be summarized in future quarterly reports. 
A set of coal samples were sent to Hazen Research for beneficia- 
tion. The samples were received and have been analyzed. The 
literature search covering coal swelling has been up-dated, and 
preliminary coal swelling experiments were carried out. Further 
swelling experimentation is underway. An up-date of the literature 
on the liquefaction of coal using dispersed catalysts is nearing 
completion; it will be included in the next quarterly report. 


15066 (DOE/PC/91052—4) Optimization of reactor configu- 
ration in coal liquefaction: Fourth quarterly report, 1 July 
1992-30 September 1992. Comolli, A.G.; Johanson, E.S.; Lee, 
L.K.; Stalzer, R.M. Hydrocarbon Research, Inc., Princeton, NJ 
(United States). Dec 1992. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91052. Order 
Number DE93009686. Source: OSTI; NTIS; GPO Dep. 

This quarterly report covers activities of optimization of Reactor 
Configuration in Coal Liquefaction during the period July 1- 
September 30, 1992, at Hydrocarbon Research, Inc. in 


Lawrenceville and Princeton, New Jersey. This DOE contract pe- 
riod is from October 1, 1991 to September 30, 1993. The overall 
objective of the program is to achieve a new approach to liquefac- 


tion that generates an all distillates product slate at reduced cost of 
about $25 per barrel of crude oil equivalent. The quarterly report 
covers work on Laboratory Support, Laboratory Scale Operations, 
Technical Assessment, and Project Management. 


15067 (DOE/PC/91058-T4) Rate enhancement for catalytic 
upgrading coal naphthas: Quarterly progress report, July— 
September 1992. Davis, B.H. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research. 1992. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91058. Order Number DE93011446. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter, hydrotreatment of the Black Thunder naph- 
tha sample was carried out using two commercial catalysts. Also, 
the Illinois No. 6 naphtha were hydrotreated using unsupported 
transition metal sulfides. Each reaction condition was maintained 
for 24 hours and three steady state samples were taken in the last 
6 hours of the 24 hours period to calculate the removal of the het- 
eroatoms for each condition. Prior to G.C. analysis, the samples 
were washed three times with distilled water to remove dissolved 
H2S and NH3. Two commercial catalysts, a Co-Mo on alumina 
(American Cyanamid HDS-1442A, 1/16in. x 1/4in. pellets) and a 
Ni-W on alumina (Harshaw Catalyst, Ni-4301, E 1/12, Lot 16, Drum 
29) were employed in the processing of the Black Thunder naph- 
tha samples. Analytical data for these catalysts are presented in 
Table 1. Unsupported transition metal sulfides were prepared fol- 
lowing the procedure published by Chianelli et al. 


15068 (DOE/PC/91286—-T5) The role of catalyst precursor 
anions in coal gasification: Fifth quarterly report. Abotsi, 
G.M.K. Clark Atlanta Univ., GA (United States). Research Center 
for Science and Technology. [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91286. 
Order Number DE93011624. Source: OSTI; NTIS; GPO Dep. 

The aims of the proposed project are to enrich our understanding 
of the roles of various aqueous soluble catalyst precursor anions 
on the surface electrical properties of coal and to ascertain the in- 
fluence of the surface charge on the adsorption, dispersion, and 
activities of calcium and potassium. These goals will be achieved 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


by impregnating a demineralized North Dakota lignite (PSOC 1482) 
with calcium or potassium catalyst precursors containing acetate 
(CH3COO-), chloride (CI-), nitrate (NO3~—), sulfate (SO,4°-), and 
carbonate (CO3°-) anions. Demineralization of the coal has been 
completed. In the past quarter, the effects of chloride anion on the 
surface charge properties of the demineralized coal has been stud- 
ied using calcium or potassium chlorides. Like the compounds 
investigated previously, increasing anion concentrations produce 
less negative charge on the coal surface through the interaction of 
calcium or potassium ions with the surface. To date, Fourier trans- 
form infrared studied aimed at an understanding of the interaction 
between the metal ions (Ca** or “*+) and the coal surface oxygen 
functionality has not been very informative, most probably due to 
the high infrared absorption by coal. For this reason, we have 
procured a resin, Amberlite IRC-50, with carboxylic surface func- 
tionality (RCOOH, from Rohm and Haas Company) to be used for 
metal ion adsorption and the FTIR studies. We hope the similarity 
between the surface functionality on this resin and coal will provide 
insight on the mechanism of metal uptake by coal. 


15069 (DOE/PC/91304—-T5) Low severity upgrading of F-T 
waxes with solid superacids: Quarterly report, December 1, 
1992-February 28, 1993. Tierney, J.W.; Wender, |. Pittsburgh 
Univ., PA (United States). Dept. of Chemical and Petroleum Engi- 
neering. 26 Mar 1993. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91304. Order Num- 
ber DE93011453. Source: OSTI; NTIS; GPO Dep. 

In the last quarters a new class of solid superacids, including sul- 
fated zirconium-hafnium oxides and ZrO2/SO, modified by Mn and 
Fe, were synthesized and shown to be active for isomerization and 
hydrocracking of hexadecane (n-C,gH34). The reaction was carried 
out in a tubing bomb under mild conditions: 2.5 MPa and 433 K. 
PvVHfO2S0, catalyst exhibited a low activity for hydrocracking of n- 
Ci6, but the addition of ZrO. to the sulfated hafnium improved its 
activity considerably. An 85 wt % conversion level was achieved 
when the molar ratio of ZrOz to HfO2 reached 1:1, indicating the 
possibility of a synergistic effect between zirconium and hafnium. It 
has recently been reported that Mn,Fe/ZrO2/SO, is about three 
orders of magnitude more active than ZrO./SO, for isomerizing n- 
butane. As a result, an 0.5%Mn1.5%Fe/ZrO2/SO,4 catalyst was 
prepared according to a procedure given in a patent. It was found 
that, without Pt, the catalyst was inactive for hydrocracking of n- 
Cig, possibly by deactivation due to coking. It is interesting that a 
68 wt % conversion level was achieved after incorporation of Pt 
along with a product distribution that was shifted towards longer 
chain paraffins. ZrO2/SO,has been reported to be a superacid with 
Ho < —16 as measured by the Hammett indicator method. How- 
ever, the acid strength of some ZrO2/SO,4 based catalysts, such as 
the mentioned catalysts, could not be measured by using Hammett 
indicators because the catalysts are colored gray. We successfully 
modified an in situ FT-IR analytical system to characterize the 
acidity of these catalysts. We have applied the method using pyri- 
dine as adsorbate to demonstrate their acid strength. Preliminary 
results indicated a level of acidity of our catalysts which is consis- 
tent with their performance in hydrocracking of n-Cy4¢. 


15070 (ETDE/JP-mf-93775927, pp. 23-27) Fundamental re- 
search on coal flash pyrolysis. Tsuchihashi, K. (Mitsubishi Kasei 
Corp., Tokyo (Japan)); Takahashi, H.; Torimaru, H.; Umebara, T. 
Fuel Society of Japan, Tokyo (Japan). 4 Oct 1990. 56p. (In Japan- 
ese). In Proceedings of Joint Meeting of The 57th Conference of 
The Fuel Society of Japan and the 89th Coke Special Symposium. 
Order Number DE93775927. Source: OSTI; NTIS; Available from 
The Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Effects of coal kinds and reaction conditions on the product 
yields and properties have been investigated using a cocurrent bed 
type coal flash pyrolysis unit which has a higher heating rate than 
the fixed bed type unit. The cocurrent bed coal flash pyrolysis unit 
used is a down flow type and consists of carrier gas preheater, 
constant feeder of coal, reactor, char reclaimer, and liquid product 
reclaimer. Flash pyrolysis was conducted in the reaction tempera- 
ture of 850 centigrade. Consequently, as the coal rank decreases, 
the tar yield increased and by contraries, the char yield decreased. 
Aromaticity of tar increased with increasing coal rank. Carolific 
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value of produced gas increased, with decreasing coal rank. As for 
influences of reaction conditions, the tar yield increased as the par- 
ticle size of coal decreases, as the carrier gas flow rate increases, 
and as the supply rate of coal decreases. Furthermore, uses of the 
products are evaluated. 5 figs., 6 tabs. 


15071 (ETDE/JP-mf—93775927, pp. 28-32) Basic study on 
production of NaSCN from the waste water of fumacks- 
desultturization plant. Fujita, H. (The Kansai Coke and Chemicals 
Co. Ltd., Osaka (Japan)); Nojima, Y.; Shimoirisa, N. Fuel Society of 
Japan, Tokyo (Japan). 4 Oct 1990. 56p. (in Japanese). In Proceed- 
ings of Joint Meeting of The 57th Conference of The Fuel Society 
of Japan and the 89th Coke Special Symposium. Order Number 
DE93775927. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

A fundamental investigation has been conducted with respect to 
developing a new process of production of rhodan soda (sodium 
thiocyanate (NaSCN): RS) from the desulfurization waste water 
discharged out of the Fumacks-desulfurization process of the coke 
oven gas. It has been found out that dicyclohexyl amine ((C6H11)2- 
NH; DCHA) reacts to NH4SCN (RA) selectively and quantitatively 
to form a new salt with a water refractory (DCHA salt), and this 
DCHA salt is easily decomposed into original DCHA and RA by us- 
ing NaOH. A possibility of new process was provided, in which 
high concentration RS aqueous solution or high purity RS crystal 
can be produced directly from the Fumacks-desulfurization waste 
water including rather low concentration RS by using DCHA having 
above-mentioned characteristics. In addition, it was suggested that 
high concentration rhodan salt aqueous solution or rhodan salt 
crystal can be produced by using other alkali metal hydroxides 
than NaOH, same as in case of using NaOH. 4 figs., 3 tabs. 


15072 (ETDE/JP-mf-93775927, pp. 33-37) Energy saving of 
crude light oil distillation plant. Yamamoto, Y. (Mitsui Mining Co. 
Ltd., Tokyo (Japan)); Matsui, T.; Tsutsumi, H.; Yamanami, T. Fuel 
Society of Japan, Tokyo (Japan). 4 Oct 1990. 56p. (In Japanese). 
In Proceedings of Joint Meeting of The 57th Conference of The 
Fuel Society of Japan and the 89th Coke Special Symposium. Or- 
der Number DE93775927. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Crude light oil distillation plant of coke oven was reformed in the 
Kita-Kyushu Works of Mitsui Mining to recover crude light oil and 
naphthalene oil economically at the crude light oil distillation plant 
as a part of energy saving measures in the chemical and synthetic 
products deartment. Stripping is conducted in the distillation column 
under the reduced pressure condition, and light oil fraction and 
naphthalene oil fraction are recovered simultaneously from the top 
of column. Organic heating medium is recycled as a stripping heat 
source instead of using steam. The crude oil and the naphthalene 
oil (8Owt.%)are recovered at the side tower and at the naphthalene 
flash tower, respectively, under the atmospheric pressure condition. 
Since no steam is used at the distillation column, there was a large 
energy saving effect, and the corrosion caused by the water con- 
densation in the distillation column was able to be prevented. The 
mensures of HCN in naphthalene containing crude light oil was 
taken the soft water cleaning. The present report describes an out- 
line of this process and its operation results. 4 figs., 5 tabs. 


15073 (ETDE/JP-mf-93775927, pp. 38-41) Study of gas flow 
pattern In coke oven charge. Part 2. Aramaki, T. (Nippon Steel 
Chemical Corp., Tokyo (Japan)); Edakuni, T.; Sekine, H.; Kojima, 
T.; Matsukata, M.; Kamiebisu, T. Fuel Society of Japan, Tokyo 
(Japan). 4 Oct 1990. 56p. (In Japanese). In Proceedings of Joint 
Meeting of The 57th Conference of The Fuel Society of Japan and 
the 89th Coke Special Symposium. Order Number DE93775927. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

In order to clarify the water vapor flow behavior in coke oven 
charge, distribution of water vapor concentration has been investi- 
gated using a carbonization test furnace (height 976mm, length 
080mm, width 450mm). Produced gas was collected with a sy- 
ringe through pipes inserted at the fixed locations in the coke oven 
charge, and the concentration of water vapor included in the gas 
was measured. Consequently, from the distribution of water vapor 
concentration in the coal layer, it was found that the water vapor 
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generated in the coal layer almost uniformly in the longitudinal 
direction of oven. There was not an extreme inclination in the sub- 
sequent change of concentraction. In addition, the temperature 
change in the coal layer in the longitudinal direction of oven sug- 
gested that a firm softening zone was not formed near by the 
furnace cover because of the small heating rate. Accordingly, the 
neighborhood of furnace cover was considered as an exit of the 
gas (produced gas and water vapor) in the coal layer. Furthermore, 
the distribution of water vapor in the room of furnace top showed 
that the greater part of water vapor generated in the coal layer was 
exhausted through the neighborhood of both furnace covers. 3 
refs., 6 figs., 2 tabs. 


15074 (ETDE/JP-mf-93775927, pp. 42-45) Estimation of 
clearance between heating wall and charge in coke oven. 
Hanaoka, K. (Kawasaki Steel Corp., Tokyo (Japan)); Igawa, K.; Fu- 
jii, T. Fuel Society of Japan, Tokyo (Japan). 4 Oct 1990. 56p. (in 
Japanese). In Proceedings of Joint Meeting of The 57th Confer- 
ence of The Fuel Society of Japan and the 89th Coke Special 
Symposium. Order Number DE93775927. Source: OSTI; NTIS; 
Availalbe from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

Evaluation method of horizontal shrinkage coefficient of coke 
oven charge, which is important for the management of clearance 
between heating wall and coke in the coke oven, and the control 
factors are investigated on the basis of experimental results of cru- 
cible carbonization and analytical results using a mathematical 
model. For the experiments, coal was carbonized under the fixed 
condition using a crucible (diameter 50mm, height 70mm), and af- 
ter cooling, the clearance was calculated using glass beads. 
Consequently, the clearance decreased with increasing maximum 
fluidity of coal, but there was not found a distinct correlation be- 
tween the volatile matter content of coal and the clearance. It was 
suggested that the expansion characteristics of softening melting 
zone formed during the coking process of coal would mainly take 
part in the clearance. In addition, from the experimental results, es- 
timation equations of clearance were deduced, in which the 
horizontal coefficient of linear shrinkage of coke was used as a pa- 
rameter. These estimation equations privided that the clearance 
can be accurately estimated. 1 ref., 11 figs., 3 tabs. 


15075 (ETDE/JP-mf-93775927, pp. 46-50) Development of 
automatical self-drive charging-car. Yamamoto, B. (Sumitomo 
Metal Industries, Ltd., Osaka (Japan)); Narushima, K. Fuel Society 
of Japan, Tokyo (Japan). 4 Oct 1990. 56p. (in Japanese). In Pro- 
ceedings of Joint Meeting of The 57th Conference of The Fuel 
Society of Japan and the 89th Coke Special Symposium. Order 
Number DE93775927. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

This report describes an outline of automatic self-drive charging- 
car and its self-drive results, which has been developed in 
response to promotion of automatization and mechanization of 
works on the furnace. This charging-car drives automatically by it- 
self towards the coal tower, and stops at the fixed position under 
the coal vessel of the tower. It sends a signal to open the cut gate 
of the coal tower, and receives coal in its hopper. After receiving, it 
drives by itself towards the destination (10m before the charging 
oven), and stops at the position. Alignment with the oven and 
charging are carried out manually by the operator on the furnace. 
A series of these operations is repeated. Sequencer for drive con- 
trol and position detector were attached to the existing equipment. 
Stop control is done by the voltage control and thrust brake. After 
the system was verified by the self-drive operation test, unmanned 
operation was begun in January, 1990. Consequently, satisfactory 
results were obtained in respect to the self-drive rate and stopping 
accuracy. 6 figs., 4 tabs. 


15076 (ETDE/JP-mf-93775927, pp. 51-55) Re-starting in 
Muroran No.5 west coke oven. Suzuki, Y. (Nippon Steel Corp., 
Tokyo (Japan)); Kobayashi, J.; Fukunaga, M.; Yokomizo, M.; Noda, 
M.; Kinoshita, M.; Nakagawa, Y. Fuel Society of Japan, Tokyo 
(Japan). 4 Oct 1990. 56p. (in Japanese). In Proceedings of Joint 
Meeting of The 57th Conference of The Fuel Society of Japan and 
the 89th Coke Special Symposium. Order Number DE93775927. 





Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

This report introduces re-starting in Muroran No.5 West coke 
oven as an example of re-starting of coke oven paused without 
cure. First, an outline of the equipments of the Muroran No.5 West 
coke oven is illustrated. The West coke oven was paused after the 
18 years operation. Two furnaces among 50 furnaces were rapidly 
cooled by water, which were charged, and the other furnaces were 
gradually cooled, which were vacant. Next, situations of oven bod- 
ies are described in respect to size of the oven bodies, feature of 
cracks, and expansion coefficient of silica brick of the oven wall. 
Furthermore, situations of re-starting are also presented in respect 
to furnace drying preparatory, repair of oven bodies, drying and 
heating results, and gas consumption. The coke oven re-started af- 
ter 55-day drying. As a consequence of the operation, there was 
not a large difference in the change of temperature distribution, dis- 
persion of temperature range, and gas consumption, when they 
were compared with those of a new oven. Since the operations of 
the West coke oven after re-starting were almost similar to those of 
the East coke oven, the function of the West coke oven can be re- 
covered as a coke oven. 2 refs., 11 figs., 1 tab. 


15077 (ETDE/JP-mf-93775938) Proceedings of the 90th 
coke specia! symposium. Fuel Society of Japan, Tokyo (Japan). 
11 Apr 1991. 53p. (in Japanese). Order Number DE93775938. 
Source: OSTI; NTIS (US Sales Only). 

The present proceedings include one invited lecture and ten pre- 
sentations of the 90th Special Symposium on Coke, which was 
held in Tokyo in April, 1991, sponsored by the Section of Coke in 
the Fuel Society of Japan. The proceedings consist of ' Structural 
changes of coals during low temperature oxidation ', ’ Development 
of high surface area active carbon: MICROSORB ’, ’ Effects of 
swelling pretreatment in the multi stage formed coking process ’’, ’ 
Research on yields and properties of the coal carbonization prod- 
ucts ’, ' Invited lecture: Treatment of industrial wastes by using 
coke ', ’ Evaluation of caking additives for cokemaking ', ’ Models 


for crushing property of foundry coke on drum test ’, ’ Investigation 
on partially carbonized charges in shock-cooled oven. Part 2’, ’ 
Exhaust of generated steam during carbonization ', ' Studies on 


local retardation of carbonization in coking chamber ', and ' Im- 
provement of measuring system of pushing force at coke oven’. 38 
refs., 72 figs., 16 tabs. 


15078 (ETDE/JP-mf—93775938, pp. 45-49) Studies on local 
retardation of carbonization in coking chamber. Nomura, S. 
(Nippon Steel Corp., Tokyo (Japan)); Arima, T.; Aramaki, T. Fuel 
Society of Japan, Tokyo (Japan). 11 Apr 1991. 53p. (in Japanese). 
In Proceedings of the 90th coke special symposium. Order Num- 
ber DE93775938. Source: OSTI; NTIS (US Sales Only). 

In this study, reason of remarkable local retardation of car- 
bonization in the coking chamber is investigated. Advancement 
process of carbonization was directly observed by means of X-ray 
CT method (computerized tomography method). Consequently, as 
the caking temperature of coal increased, and as the charging den- 
sity increased, the advancement of carbonization tended to be 
slightly retarded. In addition, rapid cooling tests were performed 
using a small-scale carbonization test oven (width 425mm, length 
669mm, height 350mm). As a result, significantly remarkable local 
retardation phenomena during carbonization were reproduced 
when a part of oven wall was cooled by the cool gas containing 
steam. If the pressure of steam in the partially carbonized coal 
layer increased, the steam would burst through the softening fused 
layer and biow up. Accordirgly, it was considered as the cause of 
retardation of carbonization that the steam in the partially car- 
bonized coal layer bursts concentrically out of the weak part of the 
softening fused layer and the part of oven wall and its vicinity is 
cooled by the steam. 3 refs., 7 figs., 3 tabs. 


15079 (ETDE/JP-mf-93775938, pp. 6-9) Development of 
high surface area active carbon: MICROSORB. Otowa, T. (The 
Kansai Coke and Chemicals Co. Ltd., Osaka (Japan)); Shiraishi, 
M.; Tanibata, R. Fuel Society of Japan, Tokyo (Japan). 11 Apr 
1991. 53p. (In Japanese). In Proceedings of the 90th coke special 
symposium. Order Number DE93775938. Source: OSTI; NTIS 
(US Sales Only). 
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This report describes a relationship between the fabrication 
conditions and activated carbon properties of high surface area ac- 
tivated carbon, 'MICROSORB’. The properties of activated carbon 
are analyzed by surface area, pore structure, activation mecha- 
nism, and adsorption capacity. Petroleum coke, coal, and coconut 
shell char were used as carbon materials. For the measurements 
of surface area and pore distribution, a full automatic precision gas 
adsorption measuring instrument was used. Shapes of the surface 
were observed by a scanning electron microscope. Adsorptions of 
iodine and methylene blue were measured as adsorption perfor- 
mance. Were illustrated relationship between the fabrication 
parameters and the surface area and port volume, and relationship 
between the activation yield and the surface area. Pore distribu- 
tion, activation mechanism, and adsorption performance of the high 
surface area activated carbon were also provided. Consequently. 
activated carbon with the BET surface area of more than 3,000m°/ 
g was obtained through the two stage calcination of the mixture of 
carbon material and excessive potassium hydroxide at the temper- 
atures of 400 centigrade and 800 centigrade. 5 refs., 6 figs. 


15080 (ETDE/JP-mf-93775938, pp. 10-14) Effects of 
swelling pretreatment in the multi stage formed coking pro- 
cess. Mochida, |. (Kyushu University, Fukuoka (Japan). Institute of 
Advanced Material Study); Torinari, Y.; Korai, Y.; Okuhara, T.; 
Arima, T. Fuel Society of Japan, Tokyo (Japan). 11 Apr 1991. 53p. 
(In Japanese). In Proceedings of the 90th coke special symposium. 
Order Number DE93775938. Source: OSTI; NTIS (US Sales Only). 

This report describes swelling acceleration effects of low rank 
coals by solvent impregnation pretreatment as a pretreatment in 
the multi stage formed coking process. Cerrejon coal of Colombia, 
South America, Taiheiyo coal of Japan, and Wandoan coal of Aus- 
tralia were used as samples. For the solvent treatment, pyridine 
and tetrahydrofuran (THF) were used. Coals were solvent-treated 
through three methods, i.e., room temperature impregnation, reflux, 
and Soxhlet extraction. The treated coal was molded and car- 
bonized in the nitrogen gas flow at 600 centigrade to obtain 
semicoke. Subsequently, the semicoke was calcined in the argon 
gas flow at 800 centigrade to obtain formed coke. Consequently, it 
was considered that the advancement of fluidity through the sol- 
vent impregration is caused by the reinforcement of swelling 
components through the extraction and the release of non-covalent 
bond between high polymer chains. It was also suggested that 
there is a certain heating rate which can emphasize the effects of 
solvent impregnation pretreatment. 7 refs., 6 fig., 2 tabs. 


15081 (ETDE/JP-mf-93775938, pp. 15-19) Research on 
yields and properties of the coal carbonization products. 
Tsuchihashi, K. (Mitsubishi Kasei Corporation, Tokyo (Japan)); 
Takahashi, H.; Torimaru, H. Fuel Society of Japan, Tokyo (Japan). 
11 Apr 1991. 53p. (In Japanese). In Proceedings of the 90th coke 
special symposium. Order Number DE93775938. Source: OSTI; 
NTIS (US Sales Only). 

This report describes effects of coal properties and carbonization 
conditions on the yields of by-products and their properties. Nine- 
teen coals with different rank were examined, which exhibit vitrinite 
reflectances ranging from 0.73% to 1.60%. For the experiments, a 
batch type small-scale carbonization test apparatus was used, 
which treats 50g of coal sample in each batch test. Elemental 
analysis and 1'H-NMR measurement of the produced tar were con- 
ducted. Composition of collected gas was analyzed by Hempel 
method, and calorific value was determined from the composition. 
As a consequence of the experiments, the yield of coke decreased 
and the yields of tar and gas increased with increasing the volatile 
matter content. In addition, as the rank proceeded, aromaticity in- 
dex of tar increased, and on the contrary, condensation index and 
substitution index of aromatic ring decreased. Furthermore, as tem- 
perature in the part of secondary cracking increased, the yields of 
coke and gas increased, and on the contrary, the yield of tar de- 
creased. 4 refs., 6 figs., 1 tab. 


15082 (ETDE/JP-mf-93775938, pp. 25-29) Evaluation of 
caking additives for cokemaking. Suzuki, N. (NKK Corp., Tokyo 
(Japan)); Itagaki, S.; Mitani, S.; Sanada, Y. Fuel Society of Japan, 
Tokyo (Japan). 11 Apr 1991. 53p. (In Japanese). In Proceedings of 
the 90th coke special symposium. Order Number DE93775938. 
Source: OSTI; NTIS (US Sales Only). 
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In this report, to evaluate an improvement effect of coke quality 
in case of addition of caking additives, high temperature property 
and development of optically anisotropic textures of coke are inves- 
tigated in addition to coke strength in the room temperature. 
Behaviors during carbonization process are also investigated using 
various organic instrumental analyses, and relationships between 
the results and the improvement effect of coke quality are ana- 
lyzed. Caking additives of two kinds of petroleum systems and 
three kinds of coal systems with different fabrication processes 
were used. Carbonization tests were conducted at the constant 
temperature of 1,000 centigrade for the total period of 6 hours. 
Consequently, as the addition rate of caking additives increased, 
the coke strength improved. There was not observed a significant 
difference in the improvement effect of strength in the room tem- 
perature, but there was observed a remarkable difference in the 
improvement effect of hot drum strength at 2,000 centigrade. Fur- 
thermore, it was provided that the swelling performance and 
modifier function of additives can be evaluated through the iodine 
doping ESR method and the measurement of hydrogen donor and 
acceptor performances using 'H-NMR. 4 refs., 7 figs., 4 tabs. 


15083 (ETDE/JP-mf-93775938, pp. 30-34) Models for crush- 
ing property of foundry coke on drum test. Sone, Y. (Tokyo 
Gas Co. Ltd., Tokyo (Japan)); Iwakiri, K.; Kubota, E. Fuel Society 
of Japan, Tokyo (Japan). 11 Apr 1991. 53p. (in Japanese). In Pro- 
ceedings of the 90th coke special symposium. Order Number 
DE93775938. Source: OSTI; NTIS (US Sales Only). 

In this study, a relationship between the crushing energy and 
surface energy of coke is investigated to clarify factors which con- 
trol crushing property of foundry coke, generally. In addition, a 
model of the crushing process is proposed on the basis of this re- 
lationship. This model is based on the consideration that the 
impact energy shifts to surface energy of coke in the drum test ap- 
paratus. This model provides a quantitative relationship between 
the diameter of specific surface area of coke and the rotating 
speed of drum, and a quantitative relationship between the propor- 
tion of head surface of coke and the rotating speed of drum. The 
proportion of head surface is a proportion of the total head part 
area to the total body part area of coke. It was verified that the 
present mode! coincides well with the crushing process obtained 
from the experiments. From the relational expression between the 
diameter of specific surface area and the rotating speed of drum, a 
crushing resistance index is calculated, which expresses a magni- 
tude of crushing resistance. It was demonstrated that the index is 
effective as an indicator of crushing strength resistance of coke. 3 
refs., 3 figs., 1 tab. 


15084 
partially carbonized charges in shock-cooled oven. 2. 
Nishimura, M. (The Kansai Coke and Chemicals Co. Ltd., Osaka 
(Japan)); Asada, S.; Uemura, N.; Nakanishi, A. Fuel Society of 
Japan, Tokyo (Japan). 11 Apr 1991. 53p. (In Japanese). In Pro- 
ceedings of the 90th coke special symposium. Order Number 
DE93775938. Source: OSTI; NTIS (US Sales Only). 

Based on the analytical results of lump coke samples and par- 
tially carbonized coal samples collected from the oven which has 
been shock-cooled by water spray at the stage approximately 50% 
of carbonization proceeds, carbonization mechanism in the cham- 
ber furnace is investigated. For the lump coke samples, X-ray 
diffraction measurements of mineral matters and measurements of 
hydrogen emission and distribution of loss in weight on the heating 
were conducted. While, for the partially carbonized coal samples, 
measurements of distribution of loss in weight on the heating in the 
cross direction of oven and solvent extractions by n-hexane, ben- 
zene, and toluene were conducted. Consequently, cracks reaching 
the softening fused layer in the vertical direction of oven decreased 
towards the upper part. Additionally, in spite of the approximately 
uniform advancement of carbonization in the vertical direction, sig- 
nificant turbulences were observed on the carbonization surface. 
Furthermore, among cracks in the part of the slowest carboniza- 
tion, there existed cracks without the softening fused layer, which 
was formed at the lower temperature than that of surroundings. 
This was considered to be formed in accompany of the blowout of 
water vapors. 4 refs., 8 figs., 1 tab. 


(ETDE/JP-mf—93775938, pp. 35-39) Investigation on 
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15085 (ETDE/JP-mf-93775938, pp. 40-44) Exhaust of gener- 
ated steam during carbonization. Nishioka, K. (Sumitomo Metal 
Industries, Ltd., Osaka (Japan)); Inoue, K.; Miura, K.; Yoshida, S.; 
Saji, T.; Kondo, T.; Otani, S. Fuel Society of Japan, Tokyo (Japan). 
11 Apr 1991. 53p. (In Japanese). In Proceedings of the 90th coke 
special symposium. Order Number DE93775938. Source: OSTI; 
NTIS (US Sales Only). 

This report describes a behavior of steam flow during carboniza- 
tion in the carbonization chamber of coke oven. It also describes 
an effect of the steam exhausting method (STEX method), by 
which generated steam is exhausted from the coal layer through 
the upper part of the oven, on the process of carbonization. 
Changes of temperature and pressure in the coal layer during 
carbonization were measured using a top face heating furnace. De- 
watering behavior was observed from measurements of pressure 
and temperature changes in case steam was passed to the coal 
layer. Moreover, the effect of steam exhausting was verified 
through 250kg furnace test, single-hole exhausting test by the ac- 
tual coke oven, and multi-hole exhausting test by the actual coke 
oven. Consequently, it was presumed that the generated steam 
during carbonization is hindered by the softening layer to be con- 
densed temporarily in the coal layer, and subsequently, it flows 
along the side wall through the weak parts of the softening layer to 
cause a local retardation of softening layer. The steam flow in the 
carbonization chamber can be controlled by the STEX method, 
which would be effective for advancement and uniformity of car- 
bonization. 3 refs., 15 figs., 1 tab. 


15086 (ETDE/JP-mf-93775938, pp. 50-53) Improvement of 
measuring system of pushing force at coke oven. Uekubo, S. 
(Sumitomo Metal Industries, Ltd., Osaka (Japan)); Kayama, S.; 
Ono, T.; Kitayama, Y. Fuel Society of Japan, Tokyo (Japan). 11 
Apr 1991. 53p. (In Japanese). In Proceedings of the 90th coke 
special symposium. Order Number DE93775938. Source: OSTI; 
NTIS (US Sales Only). 

A new measuring system of pushing force at coke oven has 
been established, by which secular data can be managed. This re- 
port describes an outline of the new detecting system. For this 
system, secondary output power of the induction motor was mea- 
sured using a load measuring apparatus in order to calculate a 
generated torque of the induction motor. Additionally, to correct an 
acceleration torque included in generated torque of the induction 
motor, the acceleration torque was deduced by inputting the motor 
speed and performing an operation of differentiation of the speed. 
Furthermore, to correct a damping torque of the eddy current brake 
which is included in generated torque of the induction motor, an 
operation was performed, in which a constant torque of the eddy 
current brake is subtracted. Consequently, it was demonstrated 
that actually measured data coincide well with those by the method 
using strain gages. On the application of this new measuring 
method, processing method of measured data was improved to 
strengthen the data management. It was verified by this method 
that the pushing force can be quantitatively understood. 7 figs. 


15087 (EUR-13973) Secondary co-refining of petroleum 
and coal distillates, and the evaluation of coal cleaning in coal 
liquefaction. Moore, S.A.; Kimber, G.M. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1992. 82p. 
Contract EN3V-0054-UK (H). Source: OSTI; NTIS (US Sales Only). 

This paper describes a research and development project to 
quantify the effects of cleaning the coal feed on the yield patterns 
and processing rates for the Liquid Solvent Extraction (LSE) direct 
coal liquefaction process and to obtain information on the effect of 
the co-refining of coal-derived and petroleum distillates to premium 
transport fuels. 6 refs., 25 figs., 40 tabs. 


15088 (NEI-DK-1101) System modelling of integrated gasi- 
fication combined cycle power plants. Energiministeriets 
Energiforskningsprogram. Braendsler og  forbraendingsteknik. 
Fjellerup, J. Risoe National Lab., Roskilde (Denmark). Combustion 
Dept. Nov 1992. 77p. Contract ENS-1323/89-21. Order Number 
DE93778303. Source: OSTI; NTIS. 

EFP-89. 

The title of this project is System Modelling of Integrated Gasifi- 
cation Combined Cycle (IGCC) Power Plants and the purpose of 
the project has been to develop a flowsheet simulator which can 





simulate IGCC Power Plants, and to use the model to calculate 
thermal efficiency of IGCC Power Plants. A flowsheet simulator 
called SEPSIM from DTH has been used as a framework for the 
modelling effort. An equilibrium model based upon minimization of 
Gibbs energy has been used to simulate entrained flow gasification 
reactors. A two zone model has been used to simulate counter- 
current moving bed gasifiers. Both models have been included in 
the SEPSIM package. The modified SEPSIM flowsheet model has 
been used to simulate three IGCC systems, one slurry and one dry 
fed entrained flow systems, and one moving bed IGCC system. 
Thermal efficiency of all systems has been calculated for different 
inlet temperature to the gas turbine using both full superheating 


and max. superheating to 1000 deg. F in the steam system. (au) 
(24 refs.). 


15089 (NEI-Fl-191) The intensify of SO2-absorption in CFB 
combustion by the activation reactor. Kuivalainen, R.; Peltola, 
K. Ahlstroem (A.) Osakeyhtioe, Karhula (Finland). Hans Ahistroem 
Lab. 1992. 2ip. (In Finnish). Project KTM-130/881/90. Order Num- 
ber DE93778360. Source: OSTI; NTIS. 

In the Circulating Fluidized Bed (CFB) combustion the sulfur re- 
moval is carried out by adding limestone (CaCO3) directly into the 
combustion chamber. The limestone is calcined to lime (CaO) in 
the hot zone of the combustion chamber and react with sulfur 
dioxide (SOz) to form calcium sulfate (CaSO,4). The limestone con- 
sumption is affected by the sulphur content of fuel, the limestone 
reactivity and naturally the desired SO, emission level. In practice 
part of the CaO remains unreacted in the combustion chamber and 
exits it with the flue gas flow through the cyclone. Ahistroem Py- 
ropower has foreseen the expected amendments of the SO» 
emission regulations and developed a method where unreacted 
CaO from the CFB is utilized to capture the rest of the sulfur in flue 
gas. Calcium oxide is activated in the activation reactor by spray- 
ing water into the flue gas, when lime particles become moist and 
calcium hydroxide (Ca(OH)2) is formed. The ionic reactions with 
SOz and Ca(OH)> are efficient. SO. retention in the activation re- 
actor depends on the amount of free lime in the flue gas input. 
CaOtee/SO2 molar ratio is used to indicate the free lime amount. 
This study was designed to evaluate the effect of the sulfur content 
of fuel (high sulfur coals) and the effect of the limestone reactivity 
on the function of the activation reactor. Two limestones of different 
mineral compositions, crystalline and porous, were used. The long 
term tests on construct materials were made in the second part of 
the project. Especially five filter materials were tested in 2000 
hours’ tests. During the operation, an alkaline ash layer, the pH of 
which was 10, was formed on the filter bags. All filter materials 
were in acceptable condition after the tests. Generally the pulse 
cleaning cycle varied between 1.5 and 3 hours. 


15090 (OCDO-93006025) Selective oxidation desulfuriza- 
tion process for Ohio coals: Final report. Tewksbury, T.L. 
(Battelle Columbus Div., OH (United States)); Oxley, J.H. Ohio 
Coal Development Office, Columbus, OH (United States); Battelle 
Columbus Div., OH (United States). 20 Dec 1988. 67p. Sponsored 
by Ohio State Government, Columbus, OH (United States). 
Source: OSTI; Ohio Coal Development Office, 77 S. High Street, 
P.O. Box 1001, Columbus, OH 43266-0001. 

The objective of this project, carried out under the support of the 
Ohio Coal Development Office, was to determine if a fluidized-bed 
selective-oxidation process, previously developed for the Electric 
Power Research Institute, could be used to remove high levels of 
pyritic sulfur from typical Ohio steam coals. The process consists 
of fluidizing ground coal in a mixture of air and steam at tempera- 
tures in the range of 650 to 800 F for treatment times of two to five 
hours. The bench-scale reactor system used to date is 4 inches in 
diameter and holds about five pounds of coal. In this system, the 
pyritic sulfur is preferentially oxidized to sulfur dioxide. The sulfur 
dioxide (SOz) leaves the reactor with the off-gas, and would be re- 
covered commercially with suitable established commercial 
technology, such as condensation to liquid S02 at moderate tem- 
peratures and pressures, and/or converted to sulfuric acid or sulfur, 
and sold for various industrial uses. The three Ohio coals studied 
included prewashed samples from the Meigs, Clarion, and Pitts- 
burgh seams and which analyzed (after washing) about six, four 
and one-half, and three and one-half, respectively, percentage total 
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sulfur, of which about 40 to 50 percent was pyritic sulfur. Although 
the process will apparently also remove sulfate sulfur, the sulfate 
sulfur contents of these particular samples were negligible. It was 
found that removal of the sulfur content of these Ohio coals, up to 
a level about equivalent to the pyritic sulfur content of the washed 
feed coals, could be achieved over a range of conditions. 


15091 (ORNL/M-2720) Characterizing and modeling com- 
bustion of mild-gasification chars in pressurized fluidized 
beds. Daw, C.S. Oak Ridge National Lab., TN (United States). 
[1993]. 19p. Spensored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009334. Source: OSTI; NTIS; GPO Dep. 

Performance estimates for the UCC2, IGTP1, and IGTP2 chars 
were made for a typical utility PFBC boiler having nominal charac- 
teristics similar to those of the American Electric Power 75 MW(e) 
Tidd PFBC demonstration facility. Table 2 summarizes the as- 
sumed boiler operating conditions input to the PFBC simulation 
code. Input fuel parameters for the chars and reference fuels were 
determined from their standard ASTM analyses (Table 1) and the 
results of the bench-scale characterization tests at B&W’s Alliance 
Research Center. The required characterization information for the 
reference fuels was available from the B&W data base, and the 
combustion reactivity information for the mild-gasification chars was 
generated in the pressurized bench-scale reactor as described ear- 
lier. Note that the combustion reactivity parameters for Beulah 
lignite are those previously measured at low-pressure conditions. It 
was necessary to use the previous values as the new parameters 
could not be accurately measured in the pressurized bench-scale 
facility. Based on very limited measurements of particle size attri- 
tion in paste-type feed systems, it was assumed that all of the 
fuels (including the chars) would have a very small (essentially 
negligible) degree of attrition in the feed system. Char devolatiliza- 
tion parameters were assumed to be equal to those of anthracite 
because of the very low levels of volatiles present in UCC2, 
IGTP1, and IGTP2. Major fuel input parameters and higher heating 
values are summarized in Table 3. 


15092 (UCRL-JC—108833) The effect of pyrolysis tempera- 
ture and formulation on pore size distribution and surface 
area of carbon aerogels. Hulsey, S.S.; Alviso, C.T.; Kong, F.M.; 
Pekala, R.W. Lawrence Livermore National Lab., CA (United 
States). Apr 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-920402— 
66: 1992 Material Research Society (MRS) spring meeting, San 
Francisco, CA (United States), 27 Apr - 2 may 1992). Order Num- 
ber DE93009250. Source: OSTI; NTIS; GPO Dep. 

Recently we reported the chemistry-structure-property relation- 
ships of organic aerogels, which are synthesized by the 
polycondensation of resorcinol and formaldehyde in a slightly basic 
medium, followed bysupercritical drying. These materials can be 
pyrolyzed in an inert atmosphere to form vitreous carbon aerogels. 
As measured by gas adsorption techniques, the BET surface area 
and pore size distributions of micro and meso pores of the carbon 
aerogels are affected both by the pyrolysis temperature and the 
formulation. Definite trends are observed in our preliminary mea- 
surements; for example, the surface area decreases with increasing 
pyrolysis temperature until a plateau is reached at about 900°C. 
This paper explores the effects of pyrolysis temperature and aero- 
gel density on the BET surface area and pore size distributions. 


15093 (, pp. 1-7) Treatment methods to control ash fouling 
from high sodium brown coals. Bryant, G.W. (Newcastle Univer- 
sity, Newcastle, NSW (Australia). Dept. of Chemical Engineering); 
Vuthaluru, H.B.; Gupta, R.P.; Domazetis, G.; Wall, T.F. 1992. v.p. 
(CONF-9207186—: 2. Australian workshop on ash deposition, Bris- 
bane (Australia), 13-14 Jul 1992). In 2nd Australian workshop on 
ash deposition. Source: Dr Phong-anant, Australian Combustion 
Technology Centre, PO Box 242, Booval, Qid. 4034, Australia. 

For this study one coal with three different pre-treatment pro- 
cesses was considered, (a) Raw Loy Yang coal of high Na and Cl 
Coal A, (b) Treated coal with Al substituted for Na and Ci Coal B, 
(c) Washed coal with reduced Na and Cl and Coal C, (d) Coal with 
Al added as aluminium lactate Coal D. Experiments were carried 
out in a drop tube furnace, which allowed the simulation of com- 
bustion conditions in pulverised coal-fired boiler. The results show 
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that the treatment of the high fouling and slagging Loy Yang brown 
coal with washing and then with a soluble aluminium salt has the 
following effects on the character of the ash generated by combus- 
tion: reduction in the amount of combustible salts (NaCl and 
Na2SO,), partially due to a greater capture of sodium as sodium 
aluminosilicates; an increase in the amounts of aluminium contain- 
ing phases and sodium aluminosilicate formation, leading to a 
substantial reduction in the slagging tendencies, an increase in the 
overall aluminium content of the ash, leading to an increase in the 
viscosity of the surface layer of the ash. 7 refs., 3 figs., 1 tab. 


0105 Products and By-Products 


Refer also to citation(s) 14859, 14868, 14882, 14883, 14910, 
14912, 14936, 14945, 14959, 14968, 14981, 14982, 15019, 15036, 
15043, 15070, 15072, 15081, 15109 


15094 (CONF-9011320-—, pp. 175-178) Adsorption ability of 
coals treated by alkaline metal salts. 2. Yamada, T. (Kitami Insti- 
tute of Technology, Hokkaido (Japan)); Suzuki, T.; Honma, T. Fuel 
Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japan- 
ese). From The 27th coal science conference (1990); Tokyo 
(Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal Science 
Conference (1990). Order Number DE93775950. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

It had been found in the study on the manufacture of adsorbent 
derived from coal until the previous report that NaOH treatment af- 
ter deashing improves vapor-liquid phase adsorptive power and 
gasification reactivity and reduces their dependence on the kind of 
coal. This report describes the results of the investigation on the ef- 
fects of the added amount, heating temperature, pretreatment and 
the kind of coal on the treament with alkaline metal salt and further 
on the possibility of improving adsorptive power. Four kinds of coal 
including Yallourn coal treated by NaOH impregnation method and 
dried were carbonized at 400-1000°C in nitrogen atmosphere to 
measure the yield of carbide, surface area of CO2, adsorptive 
power for methylene blue and benzene. It was found that the added 
amount of NaOH, heating temperature, acid treatment(deashing of 
coal by HF-HCI treament) have great effects on surface area and 
adsorptive power and the selection of appropriate conditions allow 
any coal to produce carbide having a grade equal to or greater 
than that of commercial activated carbon. 6 refs., 3 figs., 3 tabs. 


15095 (CONF-9011320—, pp. 230-233) Utilization fo coal 
derived middle and heavy distilaltes as chemicals. Hara, T. 
(Yokohama National University, Yokohama (Japan). Faculty of En- 
gineering); Horii, M.; Ishikawa, T. Fuel Society of Japan, Tokyo 
(Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th coal 
science conference (1990); Tokyo (Japan); 29-30 Nov 1990. In 
Proceedings of the 27th Coal Science Conference (1990). Order 
Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The present report describes two experimental results in the in- 
vestigation carried out for converting effective components included 
in coal liquefaction oil or coal tar into valuable raw chemicals. One 
relates to reforming reactions of three membered aromatic com- 
pounds using a ruthenium catalyst. Aromatic rings are partialiy and 
selectively oxidized and opened to be converted to useful aromatic 
carboxylic acids with high yield in acridine, anthracene and 
phenanthrene by using hypochlorite ions as co-catalyst. For exam- 
ple, pyridine tetracrboxylic acid is obtained from acridine with a 
yield of 82% and benzene tetracarboxylic acid from anthracene 
with a yield of 43%. Another experiment relates to the concentra- 
tion and separation of indole obtained from coal tar, in which 
experiment neutral oil including 5.8wt%. indole could be concen- 
trated to 83% using ion-exchange resin. 1 ref., 1 fig., 1 tab. 


15096 (CONF-9011320—, pp. 242-245) Elution behavior of 
coal extracts in the size exclusion chromatography with pyr- 
dine as a mobile phase. Yamada, O. (National Research Institute 
for Pollution and Resources, Tsukuba (Japan)); Larse, J. Fuel Soci- 
ety of Japan, Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). 
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From The 27th coal science conference (1990); Tokyo (Japan); 29- 
30 Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku Tokyo, Japan. 

Although the molecular weight distribution of coal liquefaction 
product or tar can be measured by SEC(size exclusion chromatog- 
raphy) which uses a solvent with a strong dissolving power, such 
as pyridine, the elution characteristics of such highly polar solvent 
are still open to discussion. In this study, the molecular weight of 
solvent extract of coal was measured by means of SEC of the pyri- 
dine movement bed equipped with a mass detector from which the 
signal in proportion to the quantity of solute is obtained regardless 
of its performance. As a result, a change considered to be due to 
oxidation was observed with the lapse of time in the SEC curve of 
pyridine extract, similarily to the disappearance of the high 
molecular-weight peak by reduction with NaBH4. TS extracted by 
THF and a pyridine solution of PS-T| were left in air for two weeks 
without causing no change in their respective SEC curves. Thus, it 
was observed that oxidation participates in the complicated in- 
tremolecular behavior. 5 refs., 3 figs. 


15097 (CONF-9011320—, pp. 337-340) Upgrading of coal tar 
pitch and the properties of the product. Ishikawa, M. (Tohoku 
Univ., Sendai (Japan). Chemical Research institute Non-Aqueous 
Solutions); Yamashita, H.; Tomita, A. Fuel Society of Japan, Tokyo 
(Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th coal 
science conference (1990); Tokyo (Japan); 29-30 Nov 1990. In 
Proceedings of the 27th Coal Science Conference (1990). Order 
Number DE93775950. Source: OSTI; NTIS. 

Coal tar pitch was upgraded with an objective of its more effec- 
tive utilization. The catalysts used were NiMo/+-Al203, CoMo/ 
7-Al203 and FeMo/-y -Al203. Hydrogenating and hydrogenolytic 
activities were derived using model reactions after preliminary sul- 
furization. The coal tar was hydrogenated under an initial hydrogen 
pressure of 144 MPa, a temperature of 400°C and a duration of 
two hours. The product properties were evaluated using gaschro- 
matography, element analysis and thermal balance. The findings 
obtained may be summarized as follows: The hydrocracking had 
the reaction rate decreased as the time elapses below 400°C , and 
gasification and carbonization progressed above 450°C; hydrogen 
atom ratio of the products to carbon showed no difference among 
the catalysts, and high desulfurization rate was shown; NiMo ex- 
hibited the highest denitrogenation rate; no difference because of 
catalysts was recognized in the product distribution: catalyst deac- 
tivation was observed, which was because MoS2 for the catalyst 
activity has changed to MoOs and MnO4?-; and it is important for 
upgrading the coal tar pitch to select a catalyst with low catalyst 
deactivation, rather than the catalyst activity itself. 3 figs., 5 tabs. 


15098 (CONF-9211213-, pp. 142-145) Effects of electric 
field treatments on mesosherules containing pitches. Miyake, 
M. (Osaka University, Osaka (Japan)); Yoshida, H.; Kawakami, E.; 
Nomura, M.; Nishizawa, T. 5 Nov 1992. 283p. (in Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

With an objective to obtain knowledges on electrostatic charac- 
teristics of mesospherules obtained from heating coal or 
petroleum-based pitch, discussions were given on behavior of 
mesospherules when an electric field is applied to molten meso- 
pherules containing pitches. Depressurized distillation residual 
pitches from Wandoan coal liquefied oil and coal pitch hydro- 
genated materials were used as pitch materials. Pitches containing 
mesospherules with a diameter of about 10, prepared from the 
Wandoan coal liquefied oil residues had the mesospherules moved 
and condensed to positive electrode when an electric field of 1,000 
v/cm was applied. This is thought because the mesospherules 
have been charged negatively against the isothermal matrix around 
the mesospherules, which moved to the positive electrode because 
of Coulomb energy. When an electric field of 5,000v/cm was ap- 
plied to mesospherules containing pitches prepared from the coal 
pitch hydrogenated materials, the mesospherules were condensed 





on the negative electrode. The effect of electric field treatment 
emerges when the difference in the H/C ratio in the mesospherules 
and the matrix is large. It is inferred that the electric field treatment 
effect emerges more easily in pitches in which mesospherules are 
aromatics rich, lamelias are laminated densely, and the properties 
of the mesospherules and those of the isothermal matrix differ 
largely. 3 refs., 5 figs., 2 tabs. 


15099 (DOE/FE/60765-T2) Agenda and briefing book: 
Clean Coal Technology Coordinating Committee, September 
16, 1991, Louisville, Kentucky. Southern States Energy Board, 
Norcross, GA (United States). 16 Sep 1991. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
85FE60765. Order Number DE93008279. Source: OSTI; NTIS; 
GPO Dep. 

A considerable amount of time was spent discussing the Clean 
Air Act Amendments pending before Congress. Several members 
pointed out provisions of the legislation that would have serious im- 
pacts on the coal industry and the electric utility industry. The need 
for increased electricity in Florida raised the question about coal 
fired Power Plants. It is generally believed that most people in 
Florida do not know that over 55 percent of the electricity now 
comes from coal-fired generators. However, publicly, people will 
say they do not want coal-fired facilities built in Florida. People in 
Florida are concerned with the EMF Issue just as much as the 
source of power. It was stated that the coal industry has a very 
poor image and DOE should assume responsibility for improving 
the image of coal. it was agreed that it would take a considerable 
financial commitment to do this and that in addition to government 
the industry would have to be willing to contribute financially. The 
Partial results of a survey to utilities concerning the future use of 
clean coal technologies was reported. Utilities are not ignoring coal 
technologies but acknowledged that the amendments to the Clean 
Air Act would be the driving force in future decisions. It was 
learned through the survey that the DOE negotiation process in the 
Clean Coal Technology Program was in need of improvement. 
DOE had recently changed the procedure internally and it was an- 
ticipated that the procedure would be smoother in the future. 
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Refer also to citation(s) 14833, 14844, 14869, 14870, 14886, 
14910, 14912, 14935, 14945, 14956, 14957, 14958, 14959, 14960, 
14978, 15006, 15036, 15039, 15070, 15079, 15081, 15083, 15096, 
15198 


15100 (ANL/CHMW/CP-78051) Determination of sulfur com- 
pounds In coal by mass spectrometry, correlated with XANES 
and XPS. Winans, R.E. (Argonne National Lab., IL (United 
States)); Melnikov, P.E.; Dyrkacz, G.R.; Bloomquist, C.A.A.; Gor- 
baty, M.L.; Kelemen, S.R.; George, G.N. Argonne National Lab., IL 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930304-8: 205. American Chemical Society national meeting, 
Denver, CO (United States), 28 Mar - 2 apr 1993). Order Number 
DE93008660. Source: OSTI; NTIS; GPO Dep. 

The objective of this study is to identify important organic sulfur- 
containing compounds in the Argonne Premium Coals and in 
selected, separated coal macerals. In-source, desorption/pyrolysis 
high resolution mass spectrometry is being used to characterize 
the volatile species of whole coals, macerals, and their extracts. To 
examine the possibility of secondary reactions and undesirable se- 
lectivity, the MS data is compared to data from direct techniques, 
XANES and XPS. The MS results con-elate very well which sup- 
ports the suggestion that the species seen are indigenous to the 
original sample. Therefore, specific structural assignments to the 
sulfur species can be made. Quantitative speciation of organic sul- 
fur in coals has been accomplished by both XANES and XPS with 
what appears to be good reliability. Mass spectrometry approaches 
provide more detailed molecular information, but suffer from prob- 
lems with sampling. In the past we have found it difficult to isolate 
aliphatic sulfur compounds by thermal desorption or pyrolysis due 
to their thermal transformation to aromatic species. However, re- 
cently we have found that with in-source pyrolysis the occurrence 
of secondary reactions is reduced significantly. Results from both a 
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selected setof the Argonne Premium Coal Samples and a set of 


three macerals from the Listen-Stockton coal (APCS 7) are dis- 
cussed. 


15101 (ANL/CHWCP-78106) Effect of temperature, sample 
size and gas flow rate on drying of Beulah-Zap lignite and 
Wyodak subbituminous coal. Vorres, K.S. Argonne National 
Lab., IL (United States). [1993]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930304—9: 205. American Chemical Society national meet- 
ing, Denver, CO (United States), 28 Mar - 2 apr 1993). Order 
Number DE93008663. Source: OSTI; NTIS; GPO Dep. 
Beulah-Zap lignite and Wyodak-Anderson (—100 and —20 mesh 
from the Argonne Premium Coal Sample Program) were dried in 
nitrogen under various conditions of temperature (20-80°C), gas 
flow rates (20-160 cc/min), and sample sizes (20-160 mg). An 
equation relating the initial drying rate in the unimolecular mecha- 
nism was developed to relate the drying rate and these three 
variables over the initial 80-85% of the moisture loss for the lignite. 
The behavior of the Wyodak-Anderson subbituminous coal is very 
similar to that of the lignite. The nitrogen BET surface area of the 
subbituminous sample is much larger than the lignite. 


15102 (ANL/CHM/CP-78629) Toward organic defulfuriza- 
tion. Stock, L.M.; Chatterjee, K. Argonne National Lab., IL (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930304— 
6: 205. American Chemical Society national meeting, Denver, CO 
(United States), 28 Mar - 2 apr 1993). Order Number DE93008662. 
Source: OSTI; NTIS; GPO Dep. 

Advances in the organic desulfurization of coals and resids de- 
pend upon the discovery of methods for the secure definition of the 
sulfur forms in fossil fuel materials as well as upon the discovery of 
innovative chemical desulfurization strategies. This report deals 
with the coupling of selective chemical methods with XANES in an 
investigation of the desulfurization of Illinois No. 6 bituminous coal 
and Rasa subbituminous coal. The Argonne National Laboratory 
Premium sample of Illinois No. 6 bituminous coal and a sample of 
Rasa subbituminous coal that was provided by Ljiljana Ruscic were 
used in these experiments. Thelllinois No. 6 coal contains 81%C 
(maf) with 2.0%S in organic compounds and 2.8%S in pyrite. The 
Rasa coal contains 73%C (maf) with 11.7%S in organic com- 
pounds. The procedures that we used for selective desulfurization 
with lithium aluminum hydride (1-3), potassium naphthalene (—1), 
(3), and n-butyllithiumpotassium 1-butoxide (4) have been de- 
scribed previously. Conventional isolation procedures were used in 
most experiments, however, the facility with which some of the 
residual sulfur-containing compounds underwent air oxidation 
prompted us to protect the reaction products from oxygen in cer- 
tain experiments. 


15103 (CONF-9011320—, pp. 214-217) Characteristic nature 
of powdery mixture of the coal liquefaction residue and coal. 
Kaiho, M. (National Research Institute for Pollution and Resources, 
Tsukuba (Japan)); Makino, M.; Kobayashi, M.; Yamada, O.; Ya- 
mashita, Y.; Kawashima, H.; Iwata, H. Fuel Society of Japan, 
Tokyo (Japan). 29 Nov 1990. 347p. (in Japanese). From The 27th 
coal science conference (1990); Tokyo (Japan); 29-30 Nov 1990. 
In Proceedings of the 27th Coal Science Conference (1990). Or- 
der Number DE93775950. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The powdery residue produced by coal liquefaction is gasified 
and used for supplying hydrogen of the pliant. It is, however, so ad- 
hesive and agglomerative as to cause plant trouble such as 
carbonized scale generation and blocking. The present report de- 
scribes the measurement of adhesive power for improvement of 
physical properties that may be caused by mixing of liquefaction 
residue and coal powder. The measuring apparatus compresses 
sample powder into a sample vessel of 50mm i.d. to form a tablet 
of 10 mm thickness, which is used to determine adhesive power 
from the relation between the amount of displacement at the time 
of being diametrically bisected and stress. Three kinds of coal and 
the liquefaction residue of Illinois coal are used to prepare measur- 
ing samples. All of them brought about the results that adhesive 
power per unit area increases with compression ratio(apparent 
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density of sample/initial density of powder) and the adhesive power 
of liquefaction residue of Illinois coal is 2-3 times as large as that 
of unprocessed Illinois coal. Mixing of coal and liquefaction residue 
also causes unstable behavior, suggesting that mixing is insuffi- 
cient as measure for lowering adhesive power. 6 figs., 1 tab. 


15104 (CONF-9011320-, pp. 234-237) Coal chemical struc- 
ture estimated from random movement of carbon, hydrogen 
and oxygen. Sakawa, M. (Nippon Steel Corp., Tokyo (Japan)); Ko- 
bayashi, H. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (in Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

For the purpose of estimating and examining the chemical struc- 
ture of coal, a computer-aided method was investigated in which 
the structure is estimated from carbon-, hydrogen- and oxygen 
atoms and represented in the form of molecular weight distribution. 
The number of hands having reactivity is assumed to be 4 for C, 1 
for H and 2 for O. Input data are the respective numbers of C-, H- 
and O atoms. These atoms are put at random on a unit area ac- 
cording to generated random numbers and then displaced. by a 
certain distance in a random direction to decide the number and 
kinds of atoms located within a certain range. Such atoms are as- 
sumed to generate a certain reaction, such as C+C— C-—C or 
C=C, weighted with an occurrence rate and create an aliphatic 
chain from upto five carbon atoms and one aromatic ring from six 
carbon atoms. Under such several assumptions, computation was 
made on the case where the number of total elements was set to 
10000 as separately shown. No component having more than six 
members of aromatic ring appeared in the results of computation in 
this range of C, H and O atoms. 2 figs. 


15105 (CONF-9011320—-, pp. 238-241) Non-covalent bond- 
ing in coal.: Study on electron acceptor doping coal by means 
of ESR and IR. Sasaki, M. (Hokkaido University, Sapporo (Japan). 
Faculty of Engineering); Yokono, T.; Sanada, Y. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4 Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

It is well known that the associative force due to non-covalent 
bonding in the structure of coal plays an important role in determin- 
ing the physical nature of coal, and the interaction between coal 
and an electron acceptor such as iodine provides the information 
on non-covalent bonding. In the present report, complexes com- 
posed of coal(eight kinds)/its model compounds(three kinds) and 
electron acceptors were evaluated using ESR and IR. Measuring 
complex samples were prepared by a method where coal or its 
model compound suspended or dissolved in a solvent is added 
with an electron acceptor, irradiated with ultrasonic waves, agi- 
tated, followed by solvent stripping and drying. From the results 
that, in the case of using iodine as electron acceptor, the spin con- 


centration of complex depends on the extent of development of © 


aromatic structure in raw coal and, in the model compound, shows 
correlation with its ionization potential, the possibility of qualitative 
evaluation of non-covalent bonding in coal by using electron ac- 
ceptors was confirmed. 1 ref., 4 figs., 1 tab. 


15106 (CONF-9011320—, pp. 273-276) Direct analysis of 
trace elements in coal and coal ash by laser ablation/inductive 
coupled plasma/mass spectrometry. Matsukata, M. (Seikei 
Univ., Tokyo (Japan). Faculty of Engineering); Mizumoto, K.; Ko- 
jima, T. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 347p. 
(In Japanese). From The 27th coal science conference (1990); 
Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th Coal 
Science Conference (1990). Order Number DE93775950. Source: 
OSTI; NTIS; Available from The Fuel Society of Japan, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The laser ablation/inductive coupled plasma/mass spectrometry 
was employed in order to establish an analytical method of trace 
elements in coal and coal ash. The analyzer system is constituted 
from a laser light generator and the main body of ICP/MS. Argon is 
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used as carrier for aerosol generated by irradiation. The coal sam- 
ple was analyzed without being pretreated. This method is superior 
than the conventional wet decomposition method as a qualitative 
method because of neither contamination nor vaporization of spe- 
cific elements such as Hg in the process of sample preparation. In 
addition, no interference of oxygen-containing ions facilitates the 
analysis of mass spectra in comparison with solution analysis. The 
qualitative analysis of rare earth elements is, however, difficult in 
this method since there exists large interaction among isotopes, 
and the fluctuation of signal intensity per pulse is large. This may 
be attributed to ununiformity of coal itself and the use of unformed 
coal. Quantitative analysis may be possible by reducing variance 
by normalization and selecting internal standard material. 5 figs. 


15107 (CONF-9011320—-, pp. 293-296) Studies of chemical 
structure of Illiois No.6 coal and Miike coal. Hama, H. (Osaka 
University, Osaka (Japan). Faculty of Engineering); Saeki, T.; No- 
mura, K. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (In Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The chemical structure of Miike coal rich in sulfur was mainly ex- 
amined using a Curie-point pyrolyzer - GC/MS. Crushed coal is 
dispersed in CS2/N-methyl-2-pyrolidone, irradiated with ultrasonic 
waves and subjected to extraction. This operation was repeated 
eight times to obtain an extract of a total amount of 34.2%. The ex- 
tract is fractionated into five fractions- Themal decomposition of 
Curie-point pyrolyzer was carried out at 670°C. Sulfur compounds 
were identified based on the m-e value. The OH radical was ana- 
lyzed by its FT-IR spectrum. The distribution of volatile content, 
unvolatile content and coke was obtained from the thermal decom- 
position of the two above-stated fractions and the residue. The 
attributions of 143 kinds of compounds and 20 kinds of sulfur- 
containing compounds were clarified from the mass-spectra. 
Compared with the experiment of solubilization in the presence of 
tetralin pressurized by N2 as reported, it is presumed that alkyl 
naphthalene disappears during the solubilization process and 
phenanthrene ring is hydrogenated and disintegrated too. 6 refs., 1 
fig. 4 tabs. 


15108 (CONF-9111294—-, pp. 1-4) Cooperation of science 
with technology in the field of coal utilization.: Considerations 
for estimating total performance of coal. Yokokawa, C. (Kansai 
University, Osaka (Japan). Faculty of Engineering). Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6-chome 
Chyoda-ku, Tokyo, Japan. 

Discussions are given on points of contact in coal science with 
coal utilizing technologies, taking notice of their involvement with 
coke manufacturing techniques that have shown a great develop- 
ment. Developing coal utilizing technologies takes as prerequisites 
the case where specific kinds of coal are to be used and the case 
where coals that are suitable as raw materials can be selected. 
Material coal selection contains problems in terms of social science 
and problems of compliance with diversified characteristics of indi- 
vidual kinds of coals. While characteristics of material coals are 
processed using several abstract parameters, problems related to 
the essence of coal are left as abstracted during the processing. 
With respect to the characteristics of individual kinds of coal, it is 
necessary to recognize and understand causes of these character- 
istics deviating from general rules, that is, the effects of what has 
been abstracted. Characteristics of different kinds of coals are 
evaluated using such parameters as element analysis values, 
industrial analysis values, calorific power, refraction factor, re- 
flectance, structural components, crushability, and segregation. 
However, these parameters are presented in more or less abstract 
expression, wherein it is necessary to understand how the parame- 
ters are involved with essence of the specific kinds of coals. 





15109 (CONF-9111294—, pp. 193-196) Prediction of coal 
ash melting temperature based on thermodynamics. Horie, T. 
(Tokyo University of Agriculture and Technology, Tokyo (Japan)); 
Inui, M.; Hozumi, S.; Ninomiya, Y.; Hirato, M. Fuel Society of 
Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in Japanese). From 28. 
coal science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The prediction formula of coal ash melting temperatures was de- 
rived by thermodynamic analysis of ash melting phenomena, and 
predicted temperatures were compared with ash fusion tempera- 
tures. The equation for calculating activity coefficients of coal ash, 
and the prediction formula with parameters as a melting point, 
melting heat and activity coefficient were derived, while fusion tests 
were conducted of ash specimens with the CaO additive of specific 
concentration. As a result, the predicted melting temperature of 
coal ash specimens with the CaO additive fell within the experi- 
mental error range of the fusion point, while the dependence of the 
fusion point on CaO concentration well agreed between the experi- 
ment and prediction. Although the melting temperature of coal 
ashes with much Fe203 offered a poor agreement with the fusion 
point, that of coal ashes with much SiO2 and Al203 and less 
Fe203 offered a good agreement, resulting in the well predictabil- 
ity. 4 refs., 2 figs., 3 tabs. 


15110 (CONF-9111294—, pp. 218-221) Non-colvent bonding 


in coal. 2.: Study on electron acceptor doped coal by means 
of ESR and IR. Sasaki, M. (Government Industrial Development 
Laboratory, Hokkaido, Sapporo (Japan)); Kotanigawa, T.; Sanada, 
Y. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 


Science Conference/91st Coke Meeting. 
DE93776037. Source: OSTI; NTIS. 

The interaction between coal and electron acceptor was stud- 
ied precisely by IR (infrared spectroscopy) and ESR 
(electron spin resonance) using iodine and (TCNQ /7.7.8.8- 
tetracyanoquinodimethane) as electron acceptors. As a result, in 
high-grade coal with a narrow component on ESR spectra, the 
electron acceptor molecule attacked non-covalent bonding 
(aromatic x-2 interaction and others) in coal, and electron donor- 
acceptor complex like molecular phase-TCNQ was newly produced 
resulting in appearance of a wide component on ESR spectra. On 
the other hand, in low-grade coal with a single wide component on 
ESR spectra, the spectrum divided into two components by doping 
TCNQ, and its narrow component was not derived from an in- 
crease in macromolecular phase in coal. From the calculated 
charge transfer of TCNQ-doped coal, the single electron transfer 
possibly existed between TCNQ and low-grade coal partially. 4 
refs., 3 figs., 1 tab. 


Order Number 


15111 (CONF-9111294—, pp. 226-229) Examination of 
strength distribution of non-covalent bonds in coal. Miura, K. 
(Kyoto University, Kyoto (Japan). Faculty of Engineering); Maei, K.; 
Wakiyasu, H.; Hashimoto, K. Fuel Society of Japan, Tokyo (Japan). 
7 Nov 1991. 387p. (In Japanese). From 28. coal science sympo- 
sium and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 
1991. In Proceedings of the Joint Meeting of The Fuel Society of 
Japan (1991).: 28th Coal Science Conference/91st Coke Meeting. 
Order Number DE93776037. Source: OSTI; NTIS; Available from 
The Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The estimation method of the strength distribution of 
non-covalent bonds in coal was proposed by using TG (thermo- 
gravimetry) and DSC (differential scanning calorimetry). Taiheiyo 
coal specimens were heated at 110 °C for 24 hours, and swollen 
with tetralin or methanol. The weight and enthalpy changes of the 
raw coal, swollen coal and solvent were measured by TG and DSC 
while heating from 25°C up to 220°C. The heat breaking 
coal-solvent interaction was also measured by use of the coal irre- 
versibly swollen by tetralin. As a result, the heat required for 
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breaking non-covalent bonds was obtained as the function of the 
amount of the solvent necessary to break the bonds, and the bro- 
ken non-covalent bonds increased with the degree of swelling. By 
analyzing the function, the strength distribution of non-covalent 
bonds in coal could be estimated, and that of the Taiheiyo coal 
broken by tetralin was calculated. 3 refs., 9 figs. 


15112 (CONF-9111294—, pp. 230-233) Mechanism of retro- 
gressive reactions in the heat treatment of solvent soluble 
fractions of coals. Shen, J. (Tohoku University, Sendai (Japan). 
Institute for Chemical Reaction Science); Takanohashi, T.; lino, M. 
Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 
The mechanism of retrogressive reactions in the heat treatment 
of solvent-soluble fractions of coals was studied. THF-insoluble/ 
mixed solvent-soluble (TIMS) fraction was obtained from bitumi- 
nous coals by CS2-N-methyl-2-pyrrolidinone (NMP) mixed solvent 
extraction and THF solvent fractionation. The TIMS fraction was 
heat-treated in tetralin and naphthalene at 175-300°C for 1 hour 
under N2 atmosphere, and was then separated from mixed solvent- 
insoluble and THF-soluble fractions to study the mechanism of 
retrogressive reactions. As a result, the retrogressive reaction fairly 
progressed through low heat treatment of TIMS. As the effect of 
9,l0-dihydroanthracene (DHA) and NMP addition on the retrogres- 
sive reaction was examined, these compounds were effective in 
suppressing the retrogressive reaction. The reaction mechanism 
was discussed assuming the effect of DHA addition was caused by 
hydrogen transfer from DHA into TIMS. 2 refs., 4 figs., 1 tab. 


15113 (CONF-9111294—, pp. 234-237) Effect of chemical 
treatment on the chemical structure of coals (effects on the 
pyridine extraction). Yumura, M. (National Chemical Laboratory 
for Industry, Tsukuba (Japan)); Kuriki, Y.; Oshima, S.; Ikazaki, F.; 
Poolasap, N. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (in Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DE93776037. Source: OSTI; NTIS. 

The effect of chemical treatment of coals on pyridine extraction 
was studied under moderate temperature conditions from room 
temperature to 150°C. Morwell coal, Taiheiyo coal and Thai bitumi- 
nous coal were used as specimens and these were subjected to 
pyridine extraction, pyridine/triethylamine extraction and sodium 
ethanolate treatment. As a result, Morwell coal was mainly featured 
by ion bond or non-covalent bond due to Coulomb's force because 
of the large effect of sodium ethanolate treatment on it, while Tai- 
heiyo coal was mainly featured by hydrogen bond and Van der 
Waals bond because of the large pyridine extraction rate of raw 
coal. Although Thai coal included all the bonds, their amounts were 
possibly less than those of the other coals. The H/C ratio of ex- 
tracts (pyridine soluble) was also considerably different among 
several treatments indicating the difference in chemical structure of 
coals due to non covalent bond. 7 refs., 1 fig., 3 tabs. 


15114 (CONF-9111294—, pp. 238-241) Slurryability of coal 
macerals. Takano, S. (Japan COM Co. Ltd., Tokyo (Japan)); 
Kanamori, S.; Otsuki, S.; Wada, Y. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

In order to study the slurryability of coal macerals, their func- 
tional groups were analyzed by microscopic FT-IR spectroscopy on 
four different ranked coals. Based on obtained iR absorption spec- 
tra, the ratios of the absorption spectra of aromatic hydrocarbon to 
those of carboxyl and hydroxyl groups were calculated which are 
well known as factors adversely affecting on the slurryability of 
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coal. As a result, vitrinite was smaller in absorption ratios of car- 
boxyl and hydroxyl groups than inertinite. In addition, coal slurry 
with the specific grain size was prepared by crashing the mixture 
of coal and polystyrene sodium sulfonate as additive in a ball mill, 
and coal concentrations in the slurry with 1,000 cp in apparent 
viscosity were measured on every coal. As a result, the coal con- 
centration increased with a vitrinite reflectance, however, it was 
greatly affected by the amount of vitrinite. 5 refs., 4 figs. 


15115 (CONF-9111294—-, pp. 242-245) Solid state NMR 
studies on structure changes of coal macerals during car- 
bonization. Kawashima, H. (National Institute for Resources and 
Environment, Tsukuba (Japan)); Kimura, T.; Yamashita, Y.; Satio, I. 
Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (In 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/9ist Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Structural changes of coal macerals during carbonization were 
studied by solid state '*C-NMR. Four kinds of coal specimens in- 
cluding Wandoan coal were separated into maceral components by 
gravity separation after crushing, and carbonized at 300-700°C un- 
der N2 gas flow. The solid state NMR spectra of coals, macerals 
and chars were measured, and the fraction of various kinds of car- 
bons was determined. As a result, regardless of coal kinds and 
maceral components, bridgehead aromatic carbon and protonated 
aromatic carbon increased, and substituted aromatic carbon and 
aliphatic carbon decreased with an increase in carbonization tem- 
perature, indicating nearly the same structural changes and 
reactions. The same structure was finally obtained for all the speci- 
mens, and the degree of these changes decreased with an 
increase in coal rank. Since every raw coal was mainly composed 
of vitrinite, each behavior in carbonization was almost similar to 
that of vitrinite in each raw coal. 3 refs., 3 figs., 1 tab. 


15116 (CONF-9111294—, pp. 265-268) Size excusion chro- 
matography using columns packed with this extracted 
residues of coals. Kaneko, H. (Tohoku University, Sendai (Japan). 
Institute for Chemical Reaction Science); Takahashi, T.; lino, M. 
Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Size exclusion chromatography was conducted using columns 
packed with extracted residues of coals, and cross-linking struc- 
tures of coals were discussed on the basis of the difference in 
retention volume of compounds with well known molecular weights 
and structures. Four kinds of coal specimens were extracted with 
mixed CS2-N-methyl-2-pyrrolidinone solvent (1:1 by volume) at 
room temperature under ultrasonic vibration, or with chloroform by 
Soxhlet extraction. The residues obtained were packed in a col- 
umn, and polystyrene standard samples and various aromatic 
compounds were chromatographed using such a column together 
with chloroform solvent. As a result, the retention volume of 
polystyrene standard on the residue column decreased with an in- 
crease in molecular weight, strongly depending on a coal rank or 
extraction rate. In addition, some compounds offered fairly large re- 
tention volumes as combined with the specific column for each 
compound. 4 figs., 2 tabs. 


15117 (CONF-9111294-, pp. 305-308) Solvent extraction of 
coal macerals. Takanohashi, T. (Tohoku University, Sendai 
(Japan). Institute for Chemical Reaction Science); Yanagida, T.; 
Okawa, T.; lino, M. Fuel Society of Japan, Tokyo (Japan). 7 Nov 
1991. 387p. (In Japanese). From 28. coal science symposium and 
91st special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In 
Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting. Order 
Number DES93776037. Source: OSTI; NTIS; Available from The 


Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 
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The effect of maceral component ratios on solvent extraction of 
coal macerals was studied on the basis of the solvent extraction 
behavior of inertinite at room temperature. Various residues were 
obtained from five kinds of bituminous coal specimens at different 
extraction rates using CS2-N-methyl-2-pyrrolidinone mixed solvent 
(1:1), and those were observed by polarization microscope for 
maceral analysis. As a result, in the initial low extraction stage, in- 
ertinites were extracted as well as vitrinites and exinites, and most 
of pseudovitrinite, a kind of semifusinite, was extracted with the 
mixed solvent, while small amounts of macrinite and micrinite of in- 
ertinites were extracted. In Soxhlet extraction with pyridine, similar 
results were also obtained. Vitrinites were preferentially extracted 
as the extraction yield was 50 wt% or more.3 refs., 1 fig., 4 tabs. 


15118 (CONF-9111294—-, pp. 309-312) Determination of 
transferable hydrogen in coal. Yoshida, T. (Government Industrial 
Development Laboratory, Hokkaido, Sapporo (Japan)); Sasaki, M.; 
Kotanigawa, T. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 91st 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Toyko, Japan. 

Reaction characteristics of coals were studied with iodomethane 
as dehydrogenation agent to determine the amount of transferable 
hydrogen in coals. The reaction of standard compounds with 
iodomethane was strongly dependent on chemical structures and 
in general, selective dehydrogenation of hydroaromatic compounds 
was observed, while none of aromatic compounds with alkyl side 
chains or hydroxyl groups suggesting no dehydrogenation reaction. 
However, the reaction of coals to iodomethane was more complex, 
and iodomethane possibly reacted to alicyclic structure in coals 
selectively. The amount of CH or CH2 group carbon in coals con- 
siderably decreased in the initial stage of the reaction, while the 
amount of aromatic carbon in coals significantly increased with a 
reaction time. It was thus suggested that CH3 carbon introduced 
from iodomethane was probably converted to aromatic carbon dur- 
ing the reaction. 4 refs., 4 figs., 1 tab. 


15119 (CONF-9111294—, pp. 349-352) Simulation of appar- 
ent viscosity of coal slurry during liquefaction. Tanaka, H. 
(Hokkaido University, Sapporo (Japan). Faculty of Engineering); 
Deng, C.; Sanada, Y.; Chiba, T. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (in Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

The simulation model of viscosity change was proposed for coal 
slurry. The model was developed considering not only swelling and 
liquefaction of coal particles during heating but also viscosity 
change in solution involving preasphaltene from coal, while the vis- 
cosity change was measured using Akabira coal/creosote oil model 
slurry to compare with the simulation data. As a result, in the case 
of 60-100 mesh coal particles, both data were equivalent as disso- 
lution of preasphalthene into the solvent was considered, while in 
100-150 mesh coal particles, the viscosity change was developed 
in the same temperature region, however, the shape and tempera- 
ture region of viscosity peaks disagreed between the simulation 
and experiment data. It was thus suggested that the concentration 
of preasphalthene in the solvent increases with a decrease in size 
of coal particles, and such an increase controls diffusion of the sol- 
vent into coal affecting swelling of coal particles. 8 refs., 3 figs. 


15120 (CONF-9111294—, pp. 353-356) Studies on the de- 
polymerization of coal.: Solvent extraction and reductive 
alkylation of a bituminous coal of medium rank. Takehara, J. 
(Kansai University, Osaka (Japan). Faculty of Engineering); Ike- 
naga, N.; Oda, H.; Yokokawa, C. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 





of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Depolymerized products of medium rank bituminous coal (C%85) 
were separated by GPC into several fractions, and their average 
molecular weights, intrinsic viscosities and molecular shape in- 
dexes were determined to discuss their molecular shapes. Either 
solvent extraction (pyridine and quinoline) or reductive alkylation 
reaction was used for depolymerization, and the molecular shapes 
were compared with the previously reported shapes in low or high 
rank coal (C%76 or 87). As a result, the molecules of both solvent- 
extracted pyridine-soluble and alkylated benzene-soluble were 
possibly stellate polymers with various curvatures. The molecular 
shape of depolymerized products of various ranks of coals has 
seemed to be changeable from a bar type to disc one with an in- 
crease in C%, however, that of medium rank coal was rather close 
to a disc type. in all cases, the flatness of the molecular shape in- 
creased with a molecular weight. 6 refs., 3 figs., 1 tab. 


15121 (CONF-9111294—, pp. 357-359) Measurements of 
carbon distribution of coal extracts by CP/MAS '°C-NMR spec- 
troscopy. Hama, H. (Osaka University, Osaka (Japan). Faculty of 
Engineering); Nomura, M.; Adachi, Y. Fuel Society of Japan, Tokyo 
(Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal science 
symposium and 91st special meeting on coke; Osaka (Japan); 7-8 
Nov 1991. In Proceedings of the Joint Meeting of The Fuel Society 
of Japan (1991).: 28th Coal Science Conference/91st Coke Meet- 
ing. Order Number DE93776037. Source: OSTI; NTIS; Available 
from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

The carbon distribution of coal extract specimens was measured 
by CP/MAS'SC-NMR spectroscopy. The specimens were extracted 
from Miike and Illinois No.6 coals with CS2-N-methyl-2- 
pyrrolidinone system solvent at room temperature, and the NMR 
spectra of raw coals and their main fractions such as acetone- 
soluble (AS), pyridine-soluble (PS) and residue were measured. 
The carbon in fractions was separated into 9 kinds of carbons by 
deconvolution, and the arithmetic mean of carbon distributions of 
every fraction in each coal was compared with that of each raw 
coal. As a result, the good agreement of both distributions was ob- 
tained for Illinois No.6 coal, while the insufficient one for Miike coal 
probably because of a low spectral resolution for its residue. The 
ratio of aromatic carbons connected with oxygen in each fraction 
was larger in order of AS < PS < residue possibly because of an 
increase in polar group, indicating a good agreement with elemen- 
tal analysis data. 2 refs., 2 figs., 3 tabs. 


15122 (CONF-920736-6) Direct determination of organic 
and inorganic sulfur in coal by controlled oxidation. LaCount, 
R.B. ViRoLac Industries, Waynesburg, PA (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-90ER81055. From 8. coal preparation, utilization, 
and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. Order Number DE93007972. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop an analytical 
method to directly measure the forms of organic sulfur in coal. The 
method will provide a route to monitor the effectiveness of coal 
preparation research directed toward removal of organic sulfur in 
coal. The approach involves subjecting diluted coal samples simul- 
taneously to an oxygen flow and a linear increase in temperature. 
Distinctive sulfur dioxide evolution patterns are observed among 
coals of different rank and between raw and treated coals. Assign- 
ments have been made relating each specific sulfur dioxide 
evolution to the non-aromatic organic, aromatic organic, and inor- 
ganic sulfur present in coals and treated coals. Work is progressing 
on schedule to optimize experimental conditions and to improve 
the efficiency of the controlled-atmosphere programmed- 
temperature oxidation (CAPTO) method by developing a multiple 
sample instrumental system. 


15123 (CONF-9211213-, pp. 1-4) Na-bearing minerals in the 
Ikeshima coals. Kimura, T. (National Institute for Resources and 
Environment, Tsukuba (Japan)); Saito, |.; Kubonoya, M.; Miwa, T. 5 
Nov 1992. 283p. (In Japanese). From 29. coal science conference 
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(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

This paper reports the existence patterns of sodium in Ikeshima 
coals. The coal samples were collected from a 4-shaku seam and 
an 18-shaku lower seam and their debris. Samples of lump-form 
appearing homogeneous to the naked eye were selected, and part 
of them was put aside for scanning microscope observation, and 
about 20 grams from the remainder were pulverized to finer than 
150um to be used for low-temperature ashing, ash measurement, 
and fluorescent X-ray analysis. Mineral composition in the coal was 
investigated using X-ray diffraction, and the samples from debris 
were crushed to identify the minerals using X-ray diffraction. The 
Ikeshima coal contains plagioclase, analcime, paragonite and I/S 
seam as Na containing minerals. Among the minerals, anaicime 
and paragonite are formed in the fissures and pores in relatively 
low ash coals. Sodium content is well correlated with ash content. 
Sodium in high ash coals, and shale and tuff samples mainly de- 
pends on plagioclase, and sodium in low ash coals on analcime, 
paragonite and plagioclase. 8 refs., 5 figs. 


15124 (CONF-9211213-—, pp. 5-8) Chemical structure of Illi- 
nois No.6 and Miike coals. Hama, H. (Osaka University, Osaka 
(Japan). Faculty of Engineering); Murata, S.; Nomura, M. 5 Nov 
1992. 283p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Structuring chemical compositions of the Illinois coal No. 6 (I6) 
and the Miike coal was attempted on the basis of data for product 
distribution obtained from pyrolytic GC-MS for solvent refined coal 
(SRC) from both coals, carbon distribution derived from solid C- 
NMR of the original coal, and hydroxyl group analysis. First, the 
number of aromatic carbon was sought from aromatic compound 
distribution obtained from pyrolysis of the I6 coal SRC. Nitrogen 
containing compounds used temporarily included pyridine, indol 
and quinoline. The number of different aliphatic carbons was deter- 
mined based on carbon distribution attained from the number of 
aromatic carbons and NMR in the above compounds. Next, the 
said aromatic compounds were linked with these aliphatic carbons 
to impart them with various functional groups. The structure of the 
16 coal thus obtained had a molecular weight of 6806, a composi- 
tion expression of C441H442N6063, element analytic values of 
C=73.8%, H=5.9%, N=l.2% and 0=14.1% (95% in total excepting 
S), ‘fa’ of 0.74, and hydroxyl group concentration of 7.0 pieces/100 
c. It is contemplated to structure the Miike coal composition using 
this method given some modification. 3 refs., 3 figs., 3 tabs. 


15125 (CONF-9211213-, pp. 9-11) Simulation on coal 
model molecules using molecular dynamics and mechanics. 
Nakamura, K. (Osaka Gas Co. Ltd., Osaka (Japan)); Murata, S.; 
Nomura, M.; Sanada, Y. 5 Nov 1992. 283p. (in Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

A method of computer aided molecular design (CAMD) 
beginning to be used practically in the fields of developing pharma- 
ceuticals and synthesizing proteins was incorporated to develop a 
method to infer densities of coal molecular models. This paper 
presents a method that can compute model molecular densities 
with clearances between molecules taken into account. The paper 
also explains that the method allows the models to evolve to more 
precise ones by referring them to measurements. First, a simula- 
tion was discussed on coal model densities. Next, a discussion 
was given on effects of structures on the densities of naphthalene, 
anthracene and pyrene, using model molecules of 12 kinds in total 
having aromatic rings linked with one to four methylene molecules. 
in the coal model used by Iwata et a! on four kinds of coal, namely 
Tempocu coal, Taiheiyo coal, Akabira coal and Yubari coal, the 
densities tend to fall as coalification factor increases. While sizes 
of aromatic rings in the model increases in the increasing order of 
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the coalification factor, the numbers of bonds among the aromatic 
rings were 4+4 for Taiheiyo coal, 3+3 for Akabira coal, and 3+4 for 
Yubari coal. 2 refs., 6 figs. 


15126 (CONF-9211213-, pp. 12-15) Effect of intermolecular 
cohesion on coal liquefaction. Sasaki, M. (Government Industrial 
Development Laboratory, Hokkaido, Sapporo (Japan)); Nagaishi, 
H.; Kotanigawa, T.; Maekawa, Y. 5 Nov 1992. 283p. (in Japanese). 
From 29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 
1992. In Proceedings of the 29th Coal Science Conference (1992). 
Order Number DE93776132. Source: OSTI; NTIS; Available from 
The Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda- 
ku, Tokyo, Japan. 

Heat-processed coal or solvent-processed coal, in which non- 
covaint bonding was reformed, liquefied to investigate its effect and 
discuss changes in physical structures in the processed coals. Illi- 
nois coal No. 6 pulverized to 100 mesh or finer was used for test 
specimens. The coal was heat-processed at 300°C, retained for 
120 minutes, and quenched. The solvent treatment followed the 
method developed by J. T. Joseph. The liquefaction used an auto- 
clave filled with 3 grams of coal and 30 cc of tetralin for a reaction 
under a hydrogen atmosphere of 100 MPa, a temperature of 
400°C and a duration of 30 minutes. As a result, both of the heat- 
processed coal and solvent-processed coal had liquid yield 
increased, though slightly, over that from the original coal. The rea- 
son for this is thought to be because of change in physical 
structures in the coals since no chemical structure change has 
taken place in the coals as a result of the reforming operation. The 
product distribution thereof varies depending on how the reforming 
has been operated. The T1 in the reformed coals has changed 
largely from that in the original coal. T1 is a parameter for energy 
relaxation in proton magnetic vector, which is affected by chemical 
and physical structures of coals as well as spin concentration in 
systems. 3 refs., 2 tabs. 


15127 (CONF-9211213-, pp. 16-19) Atomic force mi- 
croscopy obsrvation of coal. Yumura, M. (National Chemical 
Laboratory for Industry, Tsukuba (Japan)); Kuriki, Y.; Oshima, S.; 
Ikazaki, F. 5 Nov 1992. 283p. (in Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

An atomic force microscope (AFM), an applied version of the 
scanning tunnel microscope, makes it possible to observe the sur- 
face of an insulating body under atmosphere in scales from several 
ten um to several ten nm. Accordingly, an AFM was used to ob- 
serve cleavages in Taiheiyo coal in an attempt to elucidate micro 
structure of the coal. Next, in order to clarify the melting phenome- 
non on coal surface caused by solvent, lumps of Taiheiyo coal 
were polished, immersed in a solvent, and observed of changes in 
shapes of the polished surface using the AFM. The AFM used in 
the experiment is Nanoscope Ill made by Digital Instrument Inc. in 
the U.S.A., consisting of a D scanner with high resolution in atomic 
scales (several nm) and a J scanner that is capable of observing in 
a wide range up to an optical microscope scales (up to 140um). 
No micro holes (with a diameter of several zm) were observed on 
cleavages in Taiheiyo coal, hence the sizes of holes in Taiheiyo 
coal are inferred in molecular scales (several ten nm or smaller). 
No specific erosion patterns were observed in the surface change 
because of use of a solvent. 3 refs., 3 figs. 


15128 


(CONF-9211213-, pp. 20-23) Temperature depen- 
dence of solvent swelling of cross-linked polymer. Aida, T. 
(Kinki University, Osaka (Japan). Faculty of Engineering); Nawa, 
Y.; Shiotani, Y.; Yoshihara, M.; Yonezawa, T. 5 Nov 1992. 283p. 
(In Japanese). From 29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992. In Proceedings of the 29th Coal Science 


Conference (1992). Order Number DE93776132. Source: OSTI; 
NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

It was intended to investigate temperature dependence of char- 
acteristics of coal’s swelling in solvent and discuss mechanisms of 
solvent molecules diffusing into solid phase of coal, and polymeric 
structure in coal. To help to achieve this objective, an equipment 
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was developed that can measure solvent swelling characteristics of 
cross-linked polymers at a temperature below boiling points of sol- 
vents. Before commencing a series of experiment, an attempt was 
made to collect basic data using, synthesized polymers chemical 
structures of which have been determined more clearly than in 
coals. Use of a maximum velocity involves no large problems as a 
method to confirm swelling velocities. The derived swelling veloci- 
ties enable activity parameters to be calculated by using Ahhrenius 
equations. Changes in activation energy on the swelling relative to 
changes in cross-linking densities in the synthetic polymers 
showed both slow rise and sharp rise. It is considered that stereo- 
regulations exist in changes in activation energy when coals are 
swollen in solvents having different bulk heights. Cross-linking den- 
sity dependence of the activation energy measured in solvents with 
different polarities varies largely depending on solvent polarities. 1 
ref., 5 figs., 1 tab. 


15129 (CONF-9211213—, pp. 107-110) Reactivity of carbon 
dioxide on the surface of coal at low temperature. Yamada, O. 
(National Institute for Resources and Environment, Tsukuba 
(Japan)); Yasuda, H.; Kobayashi, M.; Makino, M.; Kaiho, M. 5 Nov 
1992. 2883p. (In Japanese). From 29. coal science conference 
(1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 29th 
Coal Science Conference (1992). Order Number DE93776132. 
Source: OSTI; NTIS; Available from The Japan Institute of Energy, 
5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Reactivity of carbon dioxide on the surface of coal at low temper- 
atures ranging from room temperature to about 150°C is studied 
by the in-situ diffuse reflection FT-IR method. Oxidation of Miike 
coal is made quantitatively using ‘802 in the closed circulatory 
system. At the initial stage of oxidation, CO, CO2, and C'® immedi- 
ately produced are emitted in the gas phase by desorption or 
dissociation of the functional group due to partial temperature rise 
by the attack of oxygen or oxidation. These are again taken into 
the coal, and C'®O2 newly produced desorps/absorbs temporarily 
from the coal surface. In oxidation of coal, CO and CO2 which are 
oxygenated products are considered to form a certain formation ra- 
tio, causing peculiar desorption/absorption or reaction on the coal 
surface. The interaction of CO2 formed by coal oxidation with the 
coal surface is thought to be deeply concerned with the functional 
oxygen group and the coal structure themselves. 3 refs., 3 figs. 


15130 (CONF-9211213-, pp. 217-220) Computer-assisted 
structural simulation for association of coal soluble con- 
stituents. Takahohashi, T. (Tohoku University, Sendai (Japan). 
Institute for Chemical Reaction); lino, M.; Nakamura, K.; Murata, 
S.; Nomura, M. 5 Nov 1992. 283p. (in Japanese). From 29. coal 
science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In Pro- 
ceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Computer-assisted simulation of association of soluble compo- 
nents in coal has been carried out to elucidate coal structure 
including non-covalent bond interaction and develop a high-level 
utilization technique for coal in compliance with structural charac- 
teristics. The objective coal molecules are the extract of coal by a 
mixed solvent of CS2 and N-methyl-2-pyrrolidinone, and 
acetone-soluble fraction(AS), acetone-insoluble, pyridine-soluble 
fraction(PS), pyridine-insoluble fraction(Pl) obtained from acetone- 
pyridine solvent fractionation. No difference of ring number in unit 
structure exists between PS and Pi, but Pl has a larger number of 
polar substitutional groups and conversely a smaller number of 
aliphatic side chains. It was found that the state in which coal 
molecules form an associated molecule due to non-covalent bond 
interaction gives the most stable structure. While the number of hy- 
drogen bond is one in PS and four in Pl, the total energy reduction 
due to the van-der-waals forces contributes greatly to actual stabi- 
lization. 4 refs., 4 figs., 1 tab. 


15131 (CONF-9211213-, pp. 225-228) Effects of alkali 
halide doping on coal reactivity. Sato, N. (Hokkaido University, 
Sapporo (Japan). Faculty of Engineering); Kumagai, H.; Sanada, 
Y. 5 Nov 1992. 283p. (In Japanese). From 29. coal science confer- 
ence (1992); Tokyo (Japan); 5-6 Nov 1992. In Proceedings of the 
29th Coal Science Conference (1992). Order Number 





DE93776132. Source: OSTI; NTIS; Available from The Japan Insti- 
tute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

Considering that non-covalent bond such as hydrogen bond is 
an important factor affecting physical and chemical properties of 
coal, its change due to the addition of lithium halide(LiX) was in- 
vestigated. The samples used were prepared from Loy Yang coal, 
anthraflavic acid(AFA) having OH structure and anthraquinone(AQ) 
having the same structure and no OH group as model compounds 
of coal, which all are made by removing solvent after suspended in 
methanol and added with LiX. A peak was observed in the UV and 
visible absorption spectra of the AFA sample only when added with 
Lil while this peak was not observed without adding Lil and also 
with adding LiCl and LiBr. AQ having no OH group causes no 
spectral change when added with Lil. Therefore, only Lil interacts 
with the OH group of AFA and this fact can be observed also in 
the IR spectra of Lil-added coal. The addition of LiX promotes the 
weight loss at the time of heating coal and this tendency is more 
significant as the atomic radius of X increases. Apparent activation 
energy in thermal decomposition decreases with the addition of 
LiX. This is caused by the weakening of hydrogen bond due to the 
strong interaction between LiX and OH group in coal. 1 ref., 6 figs., 
3 tabs. 


15132 (CONF-9211213-, pp. 229-232) Analysis of softening 
and coking characteristics of heated coal. Ikeda, S. (Hokkaido 
University, Sapporo (Japan). Faculty of Engineering); Takasaki, K.; 
Sanada, Y.; Chiba, T. 5 Nov 1992. 283p. (in Japanese). From 29. 
coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. In 
Proceedings of the 29th Coal Science Conference (1992). Order 
Number DE93776132. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Heating, softening, melting and coking processes of bituminous 
coal were analyzed to investigate the manufacture of coke. 
Crushed pressure-mokied cylindrical pellets were heated and 
changes in their dilatation and needle penetration were measured 
to obtain net penetration curves and determine the softening- and 
coking rates by model analysis. Needle penetration and dilatation 
occur in the same temperature range. As the heating rate becomes 
larger, the needle penetration rate and the final needle penetration 
distance increase; the temperature range where the variation oc- 
curs shifts to the high-temperature side. As long as the heating 
rate is kept below a certain value, the softening reaction and cok- 
ing reaction compete with each other, resulting in no needle 
penetration. When the heating rate is low enough, gas generation 
is slow and gas is not enclosed in coal so that no dilatation occurs. 
The temperature region where softening and fusion occur, fluidity 
and dilatation differ depending on the kind of coal even in the 
same operation condition. The net needle penetration curve can be 
described using model analysis, and the effects of heating rate and 
the kind of coal can be explained. 1 ref., 4 figs., 2 tabs. 


15133 (DOE/MC/11076-3200) Multinuclear NMR approach 
to coal fly ash characterization. Netzel, D.A. Western Research 
Inst., Laramie, WY (United States). Sep 1991. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
86MC11076. Order Number DE93000239. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the application of various nuclear magnetic 
resonance (NMR) techniques to study the hydration kinetics and 
mechanisms, the structural properties, and the adsorption charac- 
teristics of coal fly ash. Coal fly ash samples were obtained from 
the Dave Johnston and Laramie River electric power generating 
plants in Wyoming. Hydrogen NMR relaxation times were mea- 
sured as a function of time to observe the kinetics of hydration for 
the two coal fly ashes at different temperatures and water-to- 
cement ration. The kinetic data for the hydrated coal fly ashes 
were compared to the hydration of portland cement. The mecha- 
nism used to describe the kinetic data for the hydration of portland 
cement was applied, with reservation, to describe the hydration of 
the coal fly ashes. The results showed that the coal fly ashes differ 
kinetically from that of portland cement and from each other. 
Consequently, both coal fly ashes were judged to be poorer ce- 
mentitious materials than portland cement. Carbon-13 NMR CP/ 
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MAS spectra were obtained for the anhydrous coal fly ashes in an 
effort to determine the type of organic species that may be 
present, either adsorbed on the surface or entrained. 


15134 (DOE/PC/90284-9) Molecular accessibility in solvent 
swelled coals: Quarterly report. Kispert, L.D. Alabama Univ., 
University, AL (United States). Dept. of Chemistry. Feb 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90284. Order Number DE93011622. Source: 
OSTI; NTIS; GPO Dep. 

An EPR technique developed in this lab is being used to deter- 
mine the pore size and number distribution changes after swelling 
the coal samples with various solvents. Stable nitroxide radical spin 
probes of different sizes, shapes and reactivity are dissolved in an 
appropriate solvent, the coal sample is added to the resulting solu- 
tion, stirred over night at elevated temperature, filtered, washed 
with a non swelling solvent to eliminate any spin probes that are 
not trapped in the pores and the spin concentration is measured. 
Comparing these spin probe measurements to DRIFT data have 
shown that the relative number distribution of acidic functionalities 
can be accurately predicted by the spin probe method. The spin 
probe method had also been used to predict the increase in elon- 
gated voids in Pittsburgh No. 8 (APCS No. 4) upon swelling with 
pyridine in agreement with independent SANS data. NMR relax- 
ation data show that it is possible to deduce the pore (accessibility) 
distribution as a function of size (up to 6 mn). It has also been pos- 
sible by variable temperature and ENDOR measurements to 
determine the presence of hydrogen bonding as a function of pore 
shape and size. The advantage of the EPR method is that it per- 
mits molecules of selected shape and size to be used as probes of 
accessible regions of coal, thus providing information on the impor- 
tance of molecular shape. 


15135 (DOE/PC/91305-3) Characterization of porosity via 
secondary reactions: Quarterly technical progress report, 15 
March 1992-15 June 1992. Calo, J.M.; Zhang, L.; Lilly, W.D. 
Brown Univ., Providence, RI (United States). Div. of Engineering. 
[1992]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91305. Order Number 
DE93008130. Source: OSTI; NTIS; GPO Dep. 

All our past work on thermal desorption of oxygen surface 
complexes from coal chars was conducted in a temperature pro- 
grammed desorption (TPD) reactor apparatus separate from the 
TGA system (Cahn Model 113) in which the chars were prepared. 
This procedure was found to work quite well for most of the types 
of studies that were previously conducted. However, in the current 
project it is essential to obtain quantitative data of a higher preci- 
sion than previously in order to develop and validate the secondary 
interaction approach. This requirement necessitates a system 
wherein the coal char sample is never exposed to the atmosphere 
between preparation and thermal desorption. In addition, in order 
to improve the sensitivity of the technique, the bulk of the desorbed 
gases must be sampled directly into the mass spectrometer, rather 
than simply sampling a small fraction from the one atmosphere 
mixture of carrier gas and desorbed gases, as was done in the 
predecessor system. This necessitates thermal desorption at sub- 
atmospheric pressures. In order to meet these more stringent 
requirements, a new TPD-MS/TGA system was designed. A 
schematic of this system, which has now been constructed. This 
system is built around a new Cahn D-200 digital recording microbal- 
ance, which was purchased for this purpose. The TPD reactor is 
the “hangdown” tube for the microbalance. The system can operate 
under vacuum conditions to atmospheric pressure, and, most 
importantly, the coal char sample need never be handled and ex- 
posed to undesirable conditions, such as the ambient atmosphere. 


15136 (ETDE/JP-mf-93775938, pp. 1-5) Structural changes 
of coals during low temperature oxidation. Kawashima, H. (Na- 
tional Research Institute for Pollution and Resources, Tsukuba 
(Japan)); Macphee, J.; Yamashita, Y.; Yamada, Y.; Saito, |. Fuel 
Society of Japan, Tokyo (Japan). 11 Apr 1991. 53p. (In Japanese). 
In Proceedings of the 90th coke special symposium. Order Num- 
ber DE93775938. Source: OSTI; NTIS (US Sales Only). 

Since the property and reactivity of coal is significantly affected 
by air oxidation and there is considered to be a close relationship 
between the oxidation and structural change of coal, structural 
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changes of coals during low temperature oxidation have been in- 
vestigated using a solid-state '°C-NMR. Standard coal samples 
were used, which were obtained from the Premium Coal Sample 
Bank of Argonne National Laboratory, the USA. Four kinds of coal 
samples were oxidized in air in the drier at the temperature ranging 
from 100 to 105 centigrade for seven days. Solid-state '*C-NMR 
spectrum was measured by the CP/MAS method. Consequently, it 
was found that a part of oxygen was taken into coal by the oxida- 
tion to form oxygen-containing functional group, such as carbonyl 
group. In addition, a part of added oxygen was combined with 
carbon and hydrogen to form CO, CO2, and H20, which were des- 
orbed. Since this reaction occurs mainly in the aliphatic part, it was 
considered that apparent aromatic carbon ratio increased after the 
oxidation. 5 figs., 3 tabs. 


15137 ( pp. 1-24) QEM~SEM technology. Gottlieb, P. 
(CSIRO (Australia). Division of Mineral and Process Engineering). 
1992. v.p. (CONF-9207186—: 2. Australian workshop on ash depo- 
sition, Brisbane (Australia), 13-14 Jul 1992). In 2nd Australian 
workshop on ash deposition. Source: Dr Phong-anant, Australian 
Combustion Technology Centre, PO Box 242, Booval, Qid. 4034, 
Australia. 

QEM«SEM is an automated image analysis system which uses 
backscattered electron and energy dispersive x-ray signals from a 
scanning elecizon microscope to create digital mineral images in 
which each pixel corresponds to the mineral species in a small re- 
gion under the electron beam. The system is completely automatic 
and was developed to help solve mineralogical and metallurgical 
problems in the processing of sulphide ores. This paper presents 
an overview of QEM~SEM and how it operates and describes in 
basic terms how the digital images are created, stored and anal- 
ysed. It describes the system’s five standard methods of analysis, 
namely modal mineralogical analysis (MMA), bulk mineralogical 
analysis (BMA), particle mineralogical analysis (PMA), specific min- 
eral search (SMS) and trace mineral search (TMS). The system's 
application to mineral processing is examined, in particular its ap- 
plication to problems related to coal and fly ash including species 
identification programs and erosion potential investigations. 28 refs. 


15138 ( pp. 1-14) Application of FTIR emission spec- 
troscopy to analysis of thermal transformations of coal 
minerals. Finnie, K.S. (CSIRO, North Ryde, NSW (Australia). Divi- 
sion of Coal and Energy Technology); Vassallo, A.M.; Palmisano, 
A.P. 1992. v.p. (CONF-9207186—: 2. Australian workshop on ash 
deposition, Brisbane (Australia), 13-14 Jul 1992). In 2nd Australian 
workshop on ash deposition. Source: Dr Phong-anant, Australian 
Combustion Technology Centre, PO Box 242, Booval, Qk. 4034, 
Australia. 

Minerals are well characterised by their molecular and lattice 
vibrational frequencies, measured by infrared (IR) absorption or re- 
flectance methods. If the temperature of a sample is raised above 
that of the IR detector, the same frequencies may be detected as 
radiation emitted from the sample. This conceptually simpler exper- 
iment, in which a heated sample acts as an IR source, is 
preferable for high temperature vibrational studies because mea- 
suring absorption of a heated sample becomes problematic as the 
temperature approaches that of the IR source (typically 1000°C). 
In addition, it is not necessary to dilute the material in a host 
medium (usually alkali halide, which is likely to catalyse high tem- 
perature reactions), thus in situ measurements may be carried out 
with a minimum of preparation time. IR emission is ideally suited to 
studying the transformations of mineral and inorganic phases at 
high temperature, such as those encountered during coal combus- 
tion. This paper presents emission spectra for quartz, aragonite, 
kaolinite, gypsum and goethite to demonstrate that in many cases 
the high temperature phase can be very different to the room tem- 
perature phase of the same material. It is possible that IR emission 
may offer the first practical method of determining boiler deposit 
composition ‘in-situ’. 3 refs., 11 figs. 


15139 ( pp. 1-8) Mineral matter in coal - the characterisa- 
tion, transformation and effects on boiler deposit formation 
and boiler erosion. Phong-anant, D. (ACIRL Ltd., North Ryde, 
NSW (Australia)); Pang, L.S.K.; Vassallo, A.M.; Wilson, M.A. 1992. 
v.p. (CONF-9207186-: 2. Australian workshop on ash deposition, 
Brisbane (Australia), 13-14 Jul 1992). In 2nd Australian workshop 
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on ash deposition. Source: Dr Phong-anant, Australian Combus- 
tion Technology Centre, PO Box 242, Booval, Qld. 4034, Australia. 

This paper presents the main findings and conclusions of a 
study conducted by ACIRL, in close collaboration with CSIRO, to 
develop an acceptable mineral characterisation method to study 
and understand the mineral transformation processes for Australian 
bituminous coals. The study used advanced analytical methods, in- 
cluding Fourier Transform infrared (FTIR) microscopy, nuclear 
magnetic resonance (NMR) spectroscopy, scanning electron micro- 
scope (SEM) with electron probe microanalysis (EPMA) and 
QEM~«SEM, to analyse a number of coals and deposit samples ob- 
tained from five Australian power stations, the pilot scale furnace 
and the laboratory furnace at the Australian Combustion Technol- 
ogy Centre. 


15140 ( pp. 1-2) Application of FTIR spectroscopy and 
NMR studies to slag characterisation. Pang, L.S.K. (CSIRO, 
North Ryde, NSW (Australia). Division of Coal and Energy Technol- 
ogy); Vassallo, A.M.; Wilson, M.A.; Phong-anant, D. 1992. v.p. 
(CONF-9207186—: 2. Australian workshop on ash deposition, Bris- 
bane (Australia), 13-14 Jul 1992). In 2nd Australian workshop on 
ash deposition. Source: Dr Phong-anant, Australian Combustion 
Technology Centre, PO Box 242, Booval, Qid. 4034, Australia. 

Short communication. SLAGS/chemical composition; BITU- 
MINOUS COAL/minerais; MINERALS/phase _ transformations; 
FOURIER TRANSFORMATION; INFRARED SPECTRA; SPEC- 
TROSCOPY; NUCLEAR MAGNETIC RESONANCE; SLAGS; 
MINERALS; AUSTRALIA; BOILERS; FOULING; DEPOSITS; FUR- 
NACES; ASHES; CHEMICAL ANALYSIS 


15141 ( pp. 1-40) A study of slag in laboratory, pilot and 
commercial scale furnaces using FTIR microscopy, electron 
microscopy and NMR spectroscopy. Pang, L.S.K. (CSIRO, 
North Ryde, NSW (Australia). Division of Coal and Energy Technol- 
ogy); Vassallo, A.M.; Phong-anant, D.; Wilson, M.A. 1992. v.p. 
(CONF-9207186—: 2. Australian workshop on ash deposition, Bris- 
bane (Australia), 13-14 Jul 1992). In 2nd Australian workshop on 
ash deposition. Source: Dr Phong-anant, Australian Combustion 
Technology Centre, PO Box 242, Booval, Qid. 4034, Australia. 
Scanning electron microscopy (SEM), electron probe microanaly- 
sis (EPMA), Fourier transform infra-red (FTIR) microscopy and 2°Si 
nuclear magnetic resonance spectroscopy (*°Si-NMR) have been 
used to analyse the slag product from a drop tube furnace, a pilot 
scale testing facility and a commercial scale power plant. Essen- 
tially the same coal feed has been used in the three systems. It is 
shown that FTIR microscopy is a useful new tool for analysing slag 
deposits. Results obtained in the drop tube furnace demonstrate 
the formation of anorthite crystals at increased temperature (1400 
to 1500°C) and reaction time (2-8 h). On the other hand data from 
the samples produced in the larger reactors demonstrate the signif- 
icant increase in aluminium substitution in tetrahedral silica lattice 
with increasing temperature (1250 to 1350°C) and the formation of 
mullite, iron oxides and cristobalite. In the power station samples 
differences in amounts of these materials could be observed from 
the fire to the wall side of the furnace. 25 refs., 11 figs., 6 tabs. 


15142 ( pp. 1-40) A comparative study of mineral matter 
transformation and ash deposition in the ACTC boiler simula- 
tion furnace and power stations. Phong-anant, D. (ACIRL Ltd., 
North Ryde, NSW (Australia)); Pang, L.S.K. 1992. v.p. (CONF- 
9207186-: 2. Australian workshop on ash deposition, Brisbane 
(Australia), 13-14 Jul 1992). in 2nd Australian workshop on ash 
deposition. Source: Dr Phong-anant, Australian Combustion Tech- 
nology Centre, PO Box 242, Booval, Qid. 4034, Australia. 

ACIRL, in collaboration with CSIRO, carried out a study aimed at 
improving understanding the characteristics of mineral transforma- 
tion processes of Australian coals in coal-fired boilers and effects 
of coal minerals and boiler operating conditions on ash deposition. 
Samples were obtained from previous pulverised coal combustion 
pilot scale tests at the boiler simulation furnace (BSF) at the Aus- 
tralian Combustion Technology Centre (ACTC), and from the 
Bayswater (NSW), Gladstone (Qld.), Callide B (Qid.) and Mica 
Creek (Qkd.) power stations. The coal, ash and deposit samples 
were analysed using Fourier Transform infrared (FTIR) microscopy 
and diffuse reflectance infrared spectroscopy, *7AL and 2°Si nu- 
clear magnetic resonance (NMR) spectroscopy, scanning electron 





microscopy (SEM)/electron probe for microanalysis (EPMA), X-ray 
diffraction (XRD), inductively coupled plasma (ICP) elemental anal- 
ysis and X-ray fluorescence (XRF), and optical microscopy. This 
paper describes the experimental procedure and partially reports 
the findings relating to mineral transformation and slagging and 
fouling deposit formation. 14 refs., 5 figs., 9 tabs. 
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15143 (ANL/ES/CP-76272) Kinetics of Fe(Ill)*EDTA reduc- 
tion by ascorbic acid. Li, W.; Harkness, J.B.L.; Mendelsohn, M.H. 
Argonne National Lab., IL (United States). Energy Systems Div. 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-921104—11: 
American Institute of Chemical Engineers annual meeting, Miami, 
FL (United States), 1-6 Nov 1992). Order Number DE93004198. 
Source: OSTI; NTIS; GPO Dep. 

The kinetics of the reduction of ferric chelate by ascorbic acid 
have been determined at a typical flue-gas scrubber-system oper- 
ating temperature (~55°C). The ascorbic acid reaction has the 
same reduction rate expression as the reduction by bisulfite ions, 
namely, first order with respect to the concentrations of both 
Fe(ill)*EDTA and monoionic species of ascorbic acid. The reaction 
rate isnegative first order with respect to Fe(Il)*EDTA concentra- 
tion. In the pH range of 6-8, reduction of the hydrolyzed form of 
the metal chelate compound was negligible. The rate constant for 
the ascorbic acid reduction reaction is almost 400 times larger than 
that for the bisulfite reduction reaction under the same reaction 
conditions. There was no contribution associated with the nonion- 
ized form of ascorbic acid. 


15144 (CONF-9111294—, pp. 214-217) Evaluation of the be- 
havior of trace elements in a coal combustor. Matsukata, M. 
(Seikei University, Tokyo (Japan). Faculty of Engineering); Nakano, 
H.; Horiuchi, K.; Kojima, T. Fuel Society of Japan, Tokyo (Japan). 
7 Nov 1991. 387p. (in Japanese). From 28. coal science sympo- 
sium and 91st special meeting on coke; Osaka (Japan); 7-8 Nov 
1991. In Proceedings of the Joint Meeting of The Fuel Society of 
Japan (1991).: 28th Coal Science Conference/91st Coke Meeting. 
Order Number DES93776037. Source: OSTI; NTIS; Available from 
The Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The behavior of trace elements in coal combustors was studied 
for the environmental assessment of trace element emission. Trace 
elements in raw coal and fly and bottom ashes sampled from a real 
pulverized coal fired power plant were quantified, and the leacha- 
bility of trace elements from fly ash, used as soil modifier, into acid 
aqueous solution was also studied in consideration of acid rain. As 
a result, the most volatile elements such as Hg were completely 
emitted from coal combustors, and some other elements as Zn, As 
and Cd were included in ash more than in raw coal, and a part of 
them was possibly condensed into fly ash selectively after emis- 
sion, while the amount of Al was equal in raw coal and ash. Most 
of the trace elements leached from fly ash were alkali elements at 
PH values as low as acid rain, including a small amount of harmful 
elements as Cr and As. 4 refs., 3 figs., 3 tabs. 


15145 (DOE/MC/22118-3213) Field study of disposed solid 
wastes from advanced coal processes: Annual technical 
progress report, October 1991-September 1992. Radian Corp., 
Austin, TX (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC221 18. 
Order Number DE93010146. Source: OSTI; NTIS; INIS; GPO Dep. 

Radian Corporation and the North Dakota Energy and Environ- 
mental Research Center (EERC) are funded to develop information 
to be used by private industry and government agencies for man- 
aging solid wastes produced by advanced coal combustion 
processes. This information will be developed by conducting sev- 
eral field studies on disposed wastes from these processes. Data 
will be collected to characterize these wastes and their interactions 
with the environments in which they are disposed. Three sites 
were selected for the field studies: Colorado Ute’s fluidized bed 
combustion (FBC) unit in Nucla, Colorado; Ohio Edison's limestone 
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injection multistage burner (LIMB) retrofit in Lorain, Ohio; and Free- 
man United’s mine site in central Illinois with wastes supplied by 
the nearby Midwest Grain FBC unit. During the past year, field 
monitoring and sampling of the four landfill test cases constructed 
in 1989 and 1991 has continued. Option 1 of the contract was ap- 
proved last year to add financing for the fifth test case at the 
Freeman United site. The construction of the Test Case 5 cells is 
scheduled to begin in November, 1992. Work during this past year 
has focused on obtaining data on the physical and chemical prop- 
erties of the landfilled wastes, and on developing a conceptual 
framework for interpreting this information. Results to date indicate 
that hydration reactions within the landfilled wastes have had a ma- 
jor impact on the physical and chemical properties of the materials 
but these reactions largely ceased after the first year, and physical 
properties have changed little since then. Conditions in Colorado 
remained dry and no porewater samples were collected. In Ohio, 
hydration reactions and increases in the moisture content of the 
waste tied up much of the water initially infiltrating the test cells. 


15146 (DOE/MC/28162-3316) Coolside waste management 
research: Quarterly progress report, October 1, 1992- 
December 31, 1992. Robi, T.L. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research. 1992. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC28162. Order Number DE93010900. Source: 
OSTI; NTIS; GPO Dep. 

The data obtained from both the laboratory and field columns in- 
clude pH, conductivity and ionic concentrations. This solute data 
must be manipulated to infer chemical species concentrations and 
the Mineral phases present in the column environment. For this a 
venerable and well-tested Public domain program WATEQG4F (ref- 
erence: WATEQ4F with Revised Thermodynamic Data Base and 
Test Cases for Calculating Speciation of Major, Trace, and Redox 
Elements in Natural Waters. USGS Open File Report 91-183. 
James W. Ball and D. Kirk Nordstrom) was selected. This program, 
written in Fortran, expects a single input file and produces a single 
output file. Given the large amount of data collected in column ex- 
periments and the difficulty of extracting relevant data from the 
voluminous output provided by this program, work is being per- 
formed to simplify the data reduction process. 


15147 (DOE/PC/91295—-T5) A novel, integrated treatment 
system for coal wastewaters: Quarterly report, September 2, 
1992-December 1, 1992. Wang, H.Y.; Srinivasan, K.R. Michigan 
Univ., Ann Arbor, MI (United States). Dept. of Chemical Engineer- 
ing. 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91295. Order Number 
DE93011632. Source: OSTI; NTIS; GPO Dep. 

The aims of this study are to develop, characterize and optimize 
a novel treatment scheme that would be effective simultaneously 
against the toxic organics and the heavy metals present in coal 
conversion wastewaters. Hec-CBDA-DT, (HCDT), a modified hec- 
torite containing a mixed bilayer of a cationic (CBDA) and a 
dismine (DT) type surfactants, has been shown to adsorb Cr (VI) 
strongly at PH below 5.0. A second kind of a modified clay, 
montmorilionite-DT, (MONT-DT), in which the protonated form of 
the diamine is directly attached to the negative sites of clay 
surface, has also been found to adsorb CR(VI) as strongly as Hec- 
CBDA-DT at a pH of 4.5. The adsorption of Cr (VI) onto these two 
modified-clays is strongly inhibited by an increase in the ionic 
strength of the medium. It is inferred that the main mechanism of 
adsorption of CR(VI) onto these two clay complexes is of the coun- 
terion. Preliminary data on the partitioning of phenanthrene, a 
three-ringed polyaromatic hydrocarbon (PAH), reveal that organic 
carbon located on the external surfaces of clay complexes is more 
effective in partitioning nonionic, toxic organic compounds. 


15148 (KFK-5094) Underground disposal and utilization of 
waste and residual materials in Germany. Kelm, U. (Scientific 
Consulting, Dr. Schulte-Hillen, Koeln (Germany)); Moeller, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt- 
traegerschaft Entsorgung. Sep 1992. 119p. (In German). Order 
Number DE93774655. Source: OSTI; NTIS (US Sales Only). 

The room for interpretation, which results from the legal overlap 
of underground disposal and utilization, is presented and dis- 
cussed. The existing measures of filling and storage regarding kind 
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and amount of materials, techniques, and permits on legal author- 
ity are discussed in order of mining sites. The environmental 
compatibility of the various measures of filling and storage is 
carefully considered. Present quantities of chosen materials are de- 
termined and future quantities are estimated until 2000. Those 
wastes which require inspection and underground disposal receive 
special attention. The results of a nation-wide inquiry of under- 
ground excavations and their utilization for filling and storage are 
presented. According to instructions, salt, coal, ore, gypsum, lime- 
stone, and granite formations are investigated. On the basis of the 
given information, a scenario for the future development of under- 
ground disposal of waste is pointed out and the need for disposal 
sites is established. (orig/HP). 


15149 (VF-UM-92-14) Deposits of coal fly ash - Calculation 
of the effect of a soll cover as a gas transport and water infil- 
tration barrier. Lindgren, M. (Kemakta Konsult AB, Stockholm 
(Sweden)); Rasmuson, A. Vattenfall AB, Vaellingby (Sweden). May 
1992. 20p. (In Swedish). Order Number DE93778480. Source: 
OSTI; NTIS. 

The function and design of a soil cover for dry coal ash deposits 
have been studied with mathematical models. The soil cover will 
act as a barrier against infiltration and gas transport. These two 
functions can be achieved with a two-layered soil cover consisting 
of a tight layer and a protecting layer. The tight layer is designed 
with a slope in order to divert the infiltrating water in a lateral direc- 
tion. The protecting layer makes vegetation possible and protects 
the tight layer from erosion and drying up. Since the gas transport 
is strongly dependent on the degree of saturation it is of great im- 
portance to maintain almost saturated conditions in the tight layer. 
Modelling of the unsaturated water and gas transport has been per- 
formed for several different designs of the soil cover. The studied 
parameters are the length of the cover, the slope and the hydraulic 
conductivity of the tight layer. In most calculations the thickness of 
the tight layer was 0.3 m and the thickness of the protecting layer 
1 m. Variation calculations with a drainage layer and with a weak 
zone in the tight layer have also been performed. Variations in the 
climatic conditions were also studied. The design of the cover may 
be modified by increasing the thickness of the protecting layer or 
by exchange of the bottom part of the protecting layer for a 
drainage layer. The latter alternative was simulated in a calculation 
which showed a very good ability to divert the water in lateral di- 
rection, but resulted in too dry conditions with high gas transport as 
a consequence. Theoretically, a cover including drainage layer 
could be optimized to give both an acceptable gas transport and a 
high drainage capacity. In practice, however, the long term quality 
of the cover could be a problem. (14 refs., 17 figs., 1 tab.). 


15150 (VF-UM-92-15) Mathematical modelling of water and 
gas transport in layered soil covers for coal ash deposits: 
Part 3. Lindgren, M. (Kemakta Consultants Co., Stockholm (Swe- 
den)); Rasmuson, A. Vattenfall AB, Vaellingby (Sweden). 12 May 
1992. 10p. Order Number DE93778464. Source: OSTI; NTIS. 

In earlier reports the design of soil covers for deposits of coal 
ash from energy production was studied with regard to various pa- 
rameters like: climate, cover slope, length of cover, hydraulic 
conductivity of tight layer, influence of a weak zone in the tight 
layer, and effect of a drainage layer. The boundary condition at the 
bottom of the tight layer was taken as saturated conditions. This is, 
of course, not generally true but it was felt that this simplification 
was good enough to determine relative efficiencies of different 
cover designs. A more correct boundary condition is to include the 
coal ash above the groundwater level as an additional layer and 
use the groundwater table as the lower boundary. in this study the 
effect of including the coal ash has been elucidated by some one- 
dimensional calculations. The performed calculation cases includes 
0, 5, 10 and 20 m coal ash. A comparison of the results from the 
case without coal ash and the cases with a coal ash show that 
only slightly drier conditions, especially in the bottom of the tight 
layer, is achieved when the coal ash is included in the calculations. 
In the studied cases the gas transport rate increased at most by a 
factor of two, in the case with 20 m coal ash above the groundwa- 
ter table. However, for example a less efficient cover than the 


studied can be more influenced of the boundary conditions. (8 
refs., 8 figs., 1 tab.). 
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Refer also to citation(s) 15145, 15146, 15147, 15760, 15763, 
15764, 15777, 15778, 17285, 17555 


15151 (DOE/MC/11076-3201) Evaluation of a subsurface 
oxygenation technique using colloidal gas aphron injections 
into packed column reactors. Wills, R.A.; Coles, P. Western Re- 
search Inst., Laramie, WY (United States). Nov 1991. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC11076. Order Number DE93000240. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Bioremediation may be a remedial technology capable of decon- 
taminating subsurface environments. The objective of this research 
was to evaluate the use of colloidal gas aphron (CGA) injection, 
which is the injection of micrometer-size air bubbles in an aqueous 
surfactant solution, as a subsurface oxygenation technique to cre- 
ate optimal growth conditions for aerobic bacteria. Along with this, 
the capability of CGAs to act as a soil-washing agent and free or- 
ganic components from a coal tar-contaminated matrix was 
examined. Injection of CGAs may be useful for remediation of un- 
derground coal gasification (UCG) sites. Because of this, bacteria 
and solid material from a UCG site located in northeastern 
Wyoming were used in this research. Colloidal gas aphrons were 
generated and pumped through packed column reactors (PCRS) 
containing post-burn core materials. For comparison, PCRs con- 
taining sand were also studied. Bacteria from this site were tested 
for their capability to degrade phenol, a major contaminant at the 
UCG site, and were also used to bioaugment the PCR systems. In 
this study we examined: (1) the effect of CGA injection on dis- 
solved oxygen concentrations in the PCR effluents, (2) the effect of 
CGA, H2Oz, and phenol injections on bacterial populations, (3) the 
stability and transport of CGAs over distance, and (4) CGA injec- 
tion versus H2O>2 injection as an oxygenation technique. 


15152 (OY/PSTL-TIED-82-Pt.1) The emissions of peat pro- 
duction and utilization chain, the effects of the emissions, 
proportion and valuing of them. Ahonen, A.; Leiviskae, V.; 
Kiukaanniemi, E. Oulu Univ. (Finland). Research Inst. of Northern 
Finland. 1992. 80p. (In Finnish). Order Number DE93778333. 
Source: OSTI; NTIS; INIS. 

The solid matter flush off of peat production areas do not differ 
remarkably from those of forest drainage and clear felling excluding 
the nitrogen flush out, which remain on higher level longer, for the 
15-20 years of peat production. The fertilizer flush off of peat pro- 
duction is remarkably smaller than that of agriculture. The portion 
of peat of the total N-load in Finnish watercourses is 0.3 % and 0.2 
% of the P-load. The low load value of peat production is due to 
the marginality of peat production areas of the total utilization of 
the ground. The portion of loads of peat production are increased 
on those areas there the portion of peat production of the total 
ground utilization is high, and no other water loading activities ex- 
cept forestry does not exist. The portion of peat of the total primary 
energy consumption is about 5 %. The portion of peat fuelled boil- 
ers of the solid matter, SO2 and NOx emissions of the energy 
production was 3 % and of CO2 emissions 8 % in 1991. The CO2 
emissions of peat production and combustion into the air are about 
360 k/produced m*. Some of the environmental effects of the peat 
production and utilization can be priced using market prices, and 
hence it is easy to estimate their costs if the reason-action connec- 
tions are known. Others, like health effects and the conservational 
value of the mire, are very hard to prize. The estimation of environ- 
mental effects cause problems in valoring. the effects of peat 
production load to watercourses are not easy to separate from the 
effects of other loads on water courses. 


15153 (VF-UM-92-4) Chemical modelling of pore water 
composition from PFBC residues. Karlsson, L.G. (Kemakta Con- 
sultants CO, Stockholm (Sweden)). Vattenfall AB, Vaellingby 
(Sweden). 26 Feb 1991. 50p. Order Number DE93778462. Source: 
OSTI; NTIS; INIS. 

The concentration of trace elements varies depending on the 
source of the coal and also due to the combustion process used. 
Mercury is one important element among the trace elements in the 
coal residues, generally recognised as potentially harmful to the bi- 
ological system. To predict the pore water concentrations of 





mercury and other important constituents leached from coal com- 
bustion residues disposal sites, mechanistic data on chemical 
reactions are required. The present study is an application of a 
basially thermodynamical approach using the geochemical code 
EQ3NR. The presence of discrete solid phases that control the 
aqueous concentrations of major elements such as aluminium, cal- 
cium and silicon are identified. Solid phases are modelled in 
equilibrium with a hypothetical pore water at a pH range of 7-11. In 
this study the thermodynamic database of EQ3NR has been com- 
plemented with data for cadmium, mercury and lead taken from the 
OECD/NEA Thermodynamic Database and from a compilation 
made by Lindsay. Possible solubility limiting phases for the impor- 
tant trace elements arsenic, cadmium, chromium, copper, mercury, 
nickel and lead have been identified. Concentrations of these trace 
elements as a function of pH in the hypothetical pore water were 
calculated using mechanistic thermodynamial data. The thermody- 
namical approach in this study seems justified because most solid 
residues that are either present or expected to form during weath- 
ering have relatively fast precipitation/dissolution kinetics. (21 refs., 
18 figs., 5 tabs.). 


15154 (VF-UM-92-13) Modelling of coupled chemistry and 
water transport in coal ash deposit. Lindgren, M. (Kemakta Con- 
sultants Co, Stockholm (Sweden)); Brandberg, F.; Rasmuson, A. 
Vattenfall AB, Vaellingby (Sweden). Mar 1992. 10p. Order Number 
DE93778463. Source: OSTI; NTIS; INIS. 

In this study modelling of coupled chemistry and water transport 
has been performed with a model using a simplified method for 
solving the governing equations, a so called two-step method. Two 
calculation cases has been performed, one including gibbsite and 
the main aluminium species in solution and one supplemented with 
the nickel hydroxide system. The first calculation show the buffer- 
ing effect of gibbsite at a pH of about 5. The second calculation 
show the buffering effect at a higher pH than the gibbsite buffering. 
This large effect of including nickel hydroxide in the calculation 
show the importance of even a small amount of trace elements 
present in the system. (9 refs., 7 figs.). 


15155 (WP-90-01) Greenhouse gas emissions from high 
demand, natural gas-intensive energy scenarios. Victor, D.G. 
International Inst. for Applied Systems Analysis, Laxenburg (Aus- 
tria). Jan 1990. [43p.] Order Number DE93615068. Source: OST]; 
NTIS (US Sales Only); INIS. 

Since coal and oil emit 70% and 30% more COp per unit of en- 
ergy than natural gas (methane), fuel switching to natural gas is an 
obvious pathway to lower CO2 emissions and reduced theorized 
greenhouse warming. However, methane is, itself, a strong green- 
house gas so the CO. advantages of natural gas may be offset by 
leaks in the natural gas recovery and supply system. Simple models 
of atmospheric CO. and methane are used to test this hypothesis 
for several natural gas-intensive energy scenarios, including the 
work of Ausubel et al (1988). It is found that the methane leaks are 
significant and may increase the total ‘greenhouse effect’ from nat- 
ural gas-intensive energy scenarios by 10%. Furthermore, because 
methane is short-lived in the atmosphere, leaking methane from 
natural gas-intensive, high energy growth scenarios effectively 
recharges the concentration of atmospheric methane continuously. 
For such scenarios, the problem of methane leaks is even more 
serious. A second objective is to explore some high demand sce- 
narios that describe the role of methane leaks in the greenhouse 
tradeoff between gas and coal as energy sources. It is found that 
the uncertainty in the methane leaks from the natural gas system 
are large enough to consume the CO. advantages from using nat- 
ural gas instead of coal for 20% of the market share. (author). 


15156 (WP-90-52) Global warming and options for China: 
energy and environmental policy profile. Lin Gan. International 
Inst. for Applied Systems Analysis, Laxenburg (Austria). Sep 1990. 
[64p.] Order Number DE93615069. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report attempts to give a comprehensive review of current 
perspectives on energy/environmental problems and policies in 
China during the last ten years. The second chapter serves as a 
starting point by giving a general background of the characteristics 
of economic development and major policy changes in China dur- 
ing the last ten years (1979-89). The third chapter analyzes the 
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characteristics and problems of energy demand and supply in 
China by breaking down different economic sectors (industry, agri- 
culture, transportation and residential/commercial sectors). The 
fourth chapter focuses on the problems of CO. emissions by giving 
a historical review of CO. emissions by linking up the impact of 
economic policies and political development in the country during 
1950-89. The fifth chapter is mostly devoted to describing policy 
performance within government environmental policy-making and 
implementation in the last ten years. Finally, the report concludes 
by giving several policy recommendations. (Quittner). 


0110 Reserves, Geology, and Exploration 
Refer also to citation(s) 15242 


0120 Mining 
Refer also to citation(s) 14818, 15152, 15251 


15157 (OY/PSTL-TIED—85) People’s attitude on production 
and utilization of energy peat. Ahonen, V.; Leiviskae, V.; Ruha, 
P. Oulu Univ. (Finland). Research Inst. of Northern Finland. 1992. 
70p. (in Finnish). Order Number DE93778334. Source: OSTI; 
NTIS. 

The aim of this research was to investigate the people's attitudes 
on production and utilization of energy peat, and the possible dif- 
ferences in attitudes of people living in different parts of the 
country. The research was carried out as an inquiry in three differ- 
ent communes, Haapavesi, Kuopio and Vantaa. The differences in 
attitudes in different areas were smaller than expected. According 
to the questionnaire the attitude of Finnish people on utilization of 
energy peat is positive. Peat energy is associated to be cheap 
form of energy, and its positive employment and domesticity are 
appreciated. The majority of the people thinks that combustion of 
peat is a suitable form of using peat, but there are also those, who 
think that there might be more useful ways for utilization of peat. 
Peat is understood as a renewable source of energy than as 
unrenewable energy source. The environmental effects of peat pro- 
duction are considered to be remarkable, but smaller than those of 
other energy production. The traffic, dust and landscape effects 
were estimated to be larger than the effects on watercourses. The 
peatiand conservation and peat production are not seen as equal 
ways of peatland utilization. Forestation of peatland are, however, 
seen to have negative effects. Wind energy, energy wood, natural 
gas and hydroelectric power are kept better forms of energy than 
peat. The resistance against nuclear power, oil and especially the 
coal is high, although there is also support for additional construc- 
tion of nuclear power. Information on peat is mainly obtained from 
newspapers, radio and television, and they are regarded the most 
reliable information distributers in the field of energy. More than a 
half of the responders kept also the information delivery of the peat 
producers quite reliable. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 14819, 14825, 14880 


15158 (DOE/FTR—93009037) [Multiphase flows in fossil 
processes]: Foreign trip report, December 4-14, 1992. Peters, 
W.C. USDOE Pittsburgh Energy Technology Center, PA (United 
States). 4 Mar 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93009037. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

William C. Peters is the Chairman of the Executive Committee, 
Multiphase Fuel Sciences and the field program manager of the 
Department of Energy’s Solids Transport Program. The Solids 
Transport Program projects are part of the International Energy 
Agency Implementing Agreement on a Programme of Research in 
Fossil Fuel Multiphase Flow Sciences. Dr. Peters chaired the exec- 
utive committee meeting and presented the US annual progress 
report on this Agreement. The other formal International Energy 
Agency participants are Canada, Norway and the United Kingdom. 
Within the last few years, Norway and the United Kingdom indi- 
cated that they might withdraw. Extensive discussions of the past 
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six months on this matter with representatives of the United King- 
dom resulted in the United Kingdom sending a relatively large 
delegation to this meeting and reporting renewed interest in the In- 
ternational Energy Agency committee activities. At the initial 
meeting of this trip, representatives of Norway expressed a some- 
what negative attitude toward continued participation in the 
International Energy Agency Multiphase Flow Sciences Agreement, 
citing a difference in the main focus of the applications, namely 
granular flow and dense phase slurries in the United States and 
liquid-gas flows for off-shore oil and gas production in Norway. By 
the end of the annual International Energy Agency Multiphase Flow 
Sciences technical sessions, however, considerably more positive 
opinions had been expressed. 


15159 (DOE/FTR-93010489) [Fossil fuel multiphase flow 
sciences]: Foreign trip report, December 4-14, 1992. Passman, 
S.L. Sandia National Labs., Albuquerque, NM (United States). 22 
Dec 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93010489. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Stephen L. Passman acts as scientific advisor to the Solids 
Transport Program (STP) of DOE/PETC. He is responsible for 
knowledge of state of the art developments in granular materials, 
multiphase flows, and related areas. The STP projects are part of 
the international Energy Agency (IEA) Implementing Agreement on 
a Programme of Research in Fossil Fuel Multiphase Flow Sciences. 
Passman presented part of the US annual progress report on this 
program. The other formal participants are Canada, Norway and 
the U.K. Within the last few years, Norway and the U.K. indicated 
that they might withdraw. In a previous trip to the U.K. (Report 
Number 9202818), Passman reported extensive discussions on 
this matter with representatives of that country. For this meeting, 
the U.K. brought a large delegation, and reported greatly increased 
interest in the effort. Attempts will be made by the two countries to 
match contractors. At the initial meeting of this trip, representatives 
of Norway expressed a negative attitude toward continued 
participation in the Agreement, citing a difference in proposed tech- 
nological application. By the end of the meetings, considerably 
more positive opinions had been expressed. A distinguished ob- 
server from Israel attended the meetings, and there are possibilities 
of interaction in the context of the IEA Agreement or possibly a bi- 
lateral agreement. Visits were also made to several production and 
research facilities. A visit was made to Powder Science and Tech- 
nology Research, A/S, a research and consulting firm. Norway has 
several outstanding technological efforts in the field of multiphase 
flows, but their understanding of the state of the art in the scientific 
background is weak. It is clear that increased contact of Norway 
with the very large and active international community in this field 
could yield mutual benefits in the development of technology. 


15160 (DOE/PC/90183-T6) Dense inclined flows: Theory 
and experiments: Quarterly technical progress report, October 
1, 1992-December 31, 1992. Cornell Univ., Ithaca, NY (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC90183. Order Number 
DE93011452. Source: OSTI; NTIS; GPO Dep. 

Rapid, gravity-driven flows of granular materials down inclines 
pose a challenge to our understanding. Even in situations in which 
the flow is steady and two-dimensional, the details of how momen- 
tum and energy are balanced within the flow and at the bottom 
boundary are not well understood. Thus we have undertaken a 
research program integrating theory, computer simulation, and ex- 
periment that will focus on dense entry flows down inclines. Its 
goal is to understand the regime of inclined flow that involves a 
large, relatively passive mass of granular material moving above a 
narrow region of intensely sheared, colliding grains. The effort in- 
volves the development of theory informed by the results of 
simultaneous computer simulations and the construction, instru- 
mentation, and use of an experimental facility in which the 
variables necessary to assess the success or failure of the theory 
can be measured. In the presetn reporting period, we have com- 
pleted a series of experiments to measure the collision properties 
of various small particles. Results for 3mm glass beads are pre- 
sented here. In addition, we have made progress in the design of a 
new sensor to measure simultaneously the particle volume fraction 
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near the wall and the normal force of impact from individual colli- 
sions. Finally, we have conducted additional simulations of the 
rapid granular flows of spheres interacting with a flat, frictional wall. 
The objective was to generate semi-empirical expressions for the 
boundary conditions imposed by the wall on the flow. 


15161 ( pp. 275-290, Paper 3.3.17) The effect of ship size 
on coal shipping cost. Huang, C.-S. (Taiwan Power Company, 
Taipei (Taiwan). Energy Resources Division). 1992. 330p. (CONF- 
920906-: 15. congress of the World Energy Council (WEC): 
energy and life, Madrid (Spain), 20-25 Sep 1992). In World Energy 
Council, 15th congress: Division 3. Energy and development. 
Technical session 3.3. Source: Organising Committee of the 15th 
Congress of the World Energy Council, Avda. de America 32-9°, 
ES-28028 Madrid, Spain. 

This paper discusses the following: coai procurement and ship- 
ping to Taiwan, including potential coal sources and Taiwan's 
terminal facilities; world coal shipping trends and vessel size distri- 
bution; estimates of vessel costs; and the effect of ship size on 
shipping costs. 7 refs., 3 figs., 5 tabs. 


0140 Combustion 


Refer also to citation(s) 14816, 14826, 14879, 14881, 15091, 
15093, 15138, 15139, 15140, 15141, 15142, 15144, 16254, 16363 


15162 (BNL-48127) Krakow Clean Fossil Fuels and Energy 
Efficiency Program. Butcher, T.; Pierce, B.; Krishna, C.R. 
Brookhaven National Lab., Upton, NY (United States). Sep 1992. 
75p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE93005577. Source: 
OSTI; NTIS; GPO Dep. 

The Support for Eastern European Democracy (SEED) Act of 
1989 directed the US Department of Energy (DOE) to undertake 
an equipment assessment project aimed at developing the capabil- 
ity within Poland to manufacture or modify industrial-scale 
combustion equipment to utilize fossil fuels cleanly. The project is 
being conducted in three phases. In Phase |, testing and analytical 
activities will establish the current level of emissions from existing 
equipment and operating practices, and will provide estimates of 
the costs and emission reductions of various options. Phase Il con- 
sists of a series of public meetings in both Poland and the United 
States to present the results of Phase | activities. In Phase Ill, 
DOE will issue a solicitation for Polish/US joint ventures to perform 
commercial feasibility studies for the use of US technology in one 
or more of the areas under consideration. This report provides in- 
terim results from Phase 1. 


15163 (CONF-9011320-, pp. 187-190) Desulfurization using 
calcium-loaded lignite.: Reactivity of Ca in char or ash to SO2. 
Takarada, T. (Gunma University, Gunma (Japan). Faculty of Engi- 
neering); Mao, K.; Kato, K. Fuel Society of Japan, Tokyo (Japan). 
29 Nov 1990. 347p. (In Japanese). From The 27th coal science 
conference (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceed- 
ings of the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS (US Sales Only); Available from 
The Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

Although fluidized bed combustion of coal has an advantage that 
desulfurization can be done in the furnace, a considerably exces- 
sive amount of desuflurizing agent(limestone) must be fed. In order 
to highly utilize the desulfurizing agent, a method has been studied 
where calcium-loaded lignite and coal for combustion use are 
mixed and burned. The present report describes the results of the 
investigation on reactions between calcium in both the char and 
ash produced from Ca-loaded coal and SO2. The experiment was 
carried out by the method where Yallourn coal having been made 
to load Ca obtained from an aqueous solution of Ca(OH)2 using 
ion-exchange is pyrolyzed in nitrogen atmosphere or ashed in air to 
be made to react with SO2 in a thermobalance using limestone py- 
rolyzed in nitrogen atmosphere. The results showed that Ca in the 
char and ash produced from Ca-loaded coal reacts with SO2 very 
efficiently; CaS is produced in the reaction between Ca in the char 
and SO2; and Ca promotes SO2-gasification. 1 ref., 6 figs., 2 tabs. 





15164 (CONF-9011320—, pp. 191-194) Study on evaluation 
of combustibility of coal. Hongo, T. (Ube Industries Ltd., Yam- 
aguchi (Japan)); Sekitani, T.; Doi, Y.; Yamagata, Y. Fuel Society of 
Japan, Tokyo (Japan). 29 Nov 1990. 347p. (In Japanese). From 
The 27th coal science conference (1990); Tokyo (Japan); 29-30 
Nov 1990. In Proceedings of the 27th Coal Science Conference 
(1990). Order Number DE93775950. Source: OSTI; NTIS; Avail- 
able from The Fuel Society of Japan, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan. 

Combustibility of coal is different depending on its pyrolytic con- 
ditions or kind. The present report describes the experimental 
results of examining the volatile content and the combustibility of 
char under different pyrolytic conditions using ten kinds of foreign 
coal different in fuel ratio and the consideration on the criteria for 
estimating coal combustibility. Coal samples whose particle diame- 
ters were adjusted to be within a specified range were freely 
dropped through a tubular electric furnace of upright type and py- 
rolyzed. At the time of pyrolysis, the duration was about three 
seconds; the temperature was 900°C, 1200°C, and 1500°C. The 
apparent combustion rate constant of char was obtained by 
measuring the concentration of CO2 generated in a specified com- 
bustion condition using an IR analyzer. The results showed that 
the combustion rate of char is correlated with the C(daf) value of 
coal more strongly than the fuel ratio. Furthermore, it depends on 
pyrolytic conditions; it grows smaller in higher temperature and its 
temperature coefficient is greater as the grade of carbonization 
lowers. 5 refs., 6 figs., 2 tabs. 


15165 (CONF-9011320-, pp. 206-209) Evaluation of coal 
grtindability. Uesugi, K. (Idemitsu Kosan Co. Ltd., Tokyo (Japan)); 
Yamada, T. Fuel Society of Japan, Tokyo (Japan). 29 Nov 1990. 
347p. (in Japanese). From The 27th coal science conference 
(1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of the 27th 
Coal Science Conference (1990). Order Number DE93775950. 
Source: OSTI; NTIS; Available from The Fuel Society of Japan, 5- 
4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Exact evaluation of coal grindability is required because grinding 
is an important element for attaining high efficiency in pulverized 
coal combustion. The present report proposes a new evaluation in- 
dex(mill capacity factor) and discusses the grindability and nature 
of coal. In consideration with the fact that even coals having equal 
values of HGI(Hardgrove Grindability Index) require different times 
for reaching an objective graininess depending on their respective 
constituents, an experiment was carried out in which a crusher for 
HGI measurement is used to crush coal until 80% of sample fall in 
the size range finer than 200mesh, while confirming the amounts 
of powder coarser than 32mesh and finer than 200mesh every 60 
rotations of the crusher. Mill capacity factor was derived from the 
total rotation number of mill, as criterion of evaluation, correspond- 
ing to crushing time. The experimental results showed that the mill 
capacity factor is in close correlation with crushing power con- 
sumption. Prediction of mill capacity factor from general physical 
conditions may require a further investigation on the understanding 
of crushing performance in the latter period of crushing etc. and 
accordingly the accumulation of data is in progress. 4 refs., 6 figs. 


15166 (CONF-9111294—, pp. 177-180) SO, removal using 
calcium-loaded brown coal.: Combustion of mixture of 
Ca-loaded coal and high sulfur coal. Takarada, T. (Gunma Uni- 
versity, Gunma (Japan). Faculty of Engineering); Mao, K.; 
Hashimoto, Y.; Nakagawa, N.; Kato, K. Fuel Society of Japan, 
Tokyo (Japan). 7 Nov 1991. 387p. (In Japanese). From 28. coal 
science symposium and 91st special meeting on coke; Osaka 
(Japan); 7-8 Nov 1991. In Proceedings of the Joint Meeting of The 
Fuel Society of Japan (1991).: 28th Coal Science Conference/91st 
Coke Meeting. Order Number DE93776037. Source: OSTI; NTIS; 
Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

The mixture of high-sulfur coal and Ca-loaded brown coal as 
desulfurizing agent was burned to study the desulfurizing capacity 
of Ca loading by analyzing produced combustion gases and 
residues. The Ca-loaded brown coal was prepared from Ca(OH)2 
solution by ion-exchange technique, and chars of both coals were 
also prepared by heat treatment at 900°C in N2. The mixture of 
chars was then burned in thermobalance and fluidized bed reactor. 
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As a result, the SO2 removal rate increased with Ca/S ratio, and in 
usual limestone, it was only 15, 30, 60% at 1, 2 and 4 in Ca/S ra- 
tio, respectively, however, in the Ca-loaded brown coal, it was as 
high as 70 and 90% at 1 and 2, respectively, indicating the suffi- 
cient removal capacity of SO2 emitted from high-sulfur coal. Such 
a high capacity was probably derived by very fine Ca particles 
loaded to catch SO2 efficiently. The capacity was hardly affected 
by combustion temperature. 2 refs., 6 figs., 2 tabs. 


15167 (CONF-9205300—1) Advanced wall-fired boiler com- 
bustion techniques for the reduction of nitrogen oxides (NO,): 
Low NO, burner test phase results. Sorge, J.N. (Southern Co. 
Services, Inc., Birmingham, AL (United States)); Baldwin, A.L.; 
Smith, L.L. Southern Co. Services, Inc., Birmingham, AL (United 
States). 2 Jun 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States); Electric Power Research inst., Palo Alto, CA 
(United States). DOE Contract FC22-90PC89651. From Interna- 
tional congress on technology and technology exchange meeting; 
Every (France); 13 May 1992. Order Number DE93007536. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses the technical progress of a US Department 
of Energy Innovative Clean Coal Technology project demonstrating 
advanced wall-fired combustion techniques for the reduction of ni- 
trogen oxide(NO,) emissions from coal-fired boilers. The primary 
objective of the demonstration is to determine the performance of 
two low NO, combustion technologies applied in a stepwise fash- 
ion to a 500 MW boiler. A target of achieving 50 percent NO, 
reductions has been established for the project. The main focus of 
this paper is the presentation of the low NO, burner (LNB) short 
and long-term tests results. 


15168 (DOE/ER/14189-3) Theoretical studies of the reac- 
tions and spectroscopy of radical species relevant to 
combustion reactions and diagnostics: Progress report, 16 
March 1992-15 March 1993. Yarkony, D.R. Johns Hopkins Univ., 
Baltimore, MD (United States). Dept. of Chemistry. Mar 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER14189. Order Number DE93010247. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work performed as part of Department of 
Energy grant DE-FGO2-91ER14189 during the period 16 March 
1992-15 March 1993 and outlines directions for future research. 
During this period we have developed a new method for determin- 
ing points on the surface of intersection of two potential energy 
surfaces corresponding to states of distinct spin-multiplicity. This 
approach allows any number of geometrical parameters to be fixed 
while the remainder are optimized to minimize the energy of the 
point on the crossing surface. This algorithm will significantly en- 
hance our ability to characterize spin-forbidden electronically 
nonadiabatic processes. 


15169 (DOE/MC/24132-93/C0182) Test results from the 70 
MW Tidd PFBC Demonstration Plant. Hafer, D.R.; Mudd, M.J.; 
Zando, M.E. American Electric Power Service Corp., Columbus, 
OH (United States). [1993]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract FC21-87MC24132. 
(CONF-930521-4: 12. international conference on fluidized-bed 
combustion, San Diego, CA (United States), 8-13 May 1993). Or- 
der Number DE93008873. Source: OSTI; NTIS; GPO Dep. 

The 70 MWe Tidd PFBC Demonstration Plant in Brilliant, Ohio, 
the first PFBC demonstration Plant in North America, is in its third 
year of operation and testing. Operation of the Tidd Plant has pro- 
vided invaluable experience with the systems required to apply 
PFBC technology to electric power generation. It has also provided 
operating data to verify the ability of the PFBC process to achieve 
a high degree of sulfur removal and low NO, emissions when burn- 
ing high-sulfur bituminous coal. This paper provides an update on 
the operating experience of the Tidd PFBC Demonstration Plant, 
reviews the lessons teamed with PFBC technology in the start-up 
and debugging of the PFBC systems, and provides data from the 
operation and performance tests conducted at the Tidd Plant. 


15170 (DOE/MC/24132-3276) Tidd PFBC Demonstration 
Project: Technical progress report, CY 1992. American Electric 
Power Service Corp., Columbus, OH (United States). Jul 1992. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FC21-87MC24132. Order Number DE93009647. Source: 
OSTI; NTIS; GPO Dep. 

This is the 21st Technical Progress Report submitted to the De- 
partment of energy in connection with the Cooperative Agreement 
between the DOE and the Ohio Power Company for the Tidd 
PFBC Demonstration Plant. This report covers the period from 
April 1, 1992—June 30, 1992. 


15171 (DOE/MC/24132-3311) TIDD PFBC Demonstration 
Project: Third quarterly technical progress report 1992, CY 
1992. American Electric Power Service Corp., Columbus, OH 
(United States). Oct 1992. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-87MC24132. Order 
Number DE93010347. Source: OSTI; NTIS; GPO Dep. 

This is the 22nd Technical Progress Report submitted to the De- 
partment of Energy in connection with the Cooperative Agreement 
between the DOE and the Ohio Power Company for the Tidd 
PFBC Demonstration Plant. This report covers the period from July 
1, 1992 to September 30, 1992. The unit was operated for a total 
of 903 hours (including gas turbine air prewarming). There were 9 
gas turbine starts, 11 preheating starts, and 8 operating periods 
with coal fire. The peak gross output of 59 MWH was achieved for 
the period of 1600 to 1700 hours on September 23, 1992. The 
longest coal fire was 422 hourb beginning at 1349 hours on August 
9, 1992. Total gross generation was 32,418 MWH, and coal con- 
sumption was 15,846 tons. Testing was completed on the gas 
turbine blade resonance frequency problem. The report showed 
that a resonant frequency problem existing at high LPT speeds 
and at a mostly closed guide vane position. An operating curve 
was developed by ABBC to avoid the points of blade resonance. 
Monitoring of solid, liquid and gaseous waste streams, as detailed 
in the operations phase monitoring requirements in the EMP, were 
performed throughout the quarter. 


15172 (DOE/MC/24258-3236) Integrated low emission 
cleanup system for direct coal-fueled turbines (electrostatic 
agglomeration): Draft final technical report. Quimby, J.M.; Ku- 
mar, K.S. Research-Cottrell, Inc., Somerville, NJ (United States). 
Environmental Services and Technologies Div. [1992]. 499p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-88MC24258. Order Number DE93010088. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this contract was to investigate the removal of 
SO, and particulate matter from direct coal fired combustion gas 
streams at high temperature and high pressure conditions. This in- 
vestigation was to be accomplished through a bench scale testing 
and evaluation program for SO, removal and the innovative partic- 
ulate collection concept of particulate growth through electrostatic 
agglomeration followed by high efficiency mechanical collection. 
The process goal was to achieve control better than that required 
by 1979 New Source Performance Standards. During Phase I, the 
designs of the combustor and gas cleanup apparatus were 
successfully completed. Hot gas cleanup was designed to be ac- 
complished at temperature levels between 1800° and 2500°F at 
pressures up to 15 atmospheres. The combustor gas flow rate 
could be varied between 0.2-0.5 pounds per second. The electro- 
static agglomerator residence time could be varied between 0.25 to 
3 seconds. In Phase Il, all components were fabricated, and 
erected successfully. Test data fromm shakedown testing was ob- 
tained. Unpredictable difficulties in pilot plant erection and 
shakedown consumed more budget resources than was estimated 
and as a consequence DOE, METC, decided ft was best to com- 
plete the contract at the end of Phase II. Parameters studied in 
shakedown testing revealed that high-temperature high pressure 
electrostatics offers an alternative to barrier filtration in hot gas 
cleanup but more research is needed in successful system integra- 
tion between the combustor and electrostatic agglomerator. 


15173 


(DOE/MC/26042-3302) PFBC HGCU Test Facility: 
Fourth quarterly technical progress report, CY 1992. American 
Electric Power Service Corp., Columbus, OH (United States). Jan 


1993. 72p. Sponsored by USDOE, Washington, 
States). DOE Contract FC21-89MC26042. 
DE93010089. Source: OSTI; NTIS; GPO Dep. 
This is the thirteenth Technical Progress Report submitted to the 
Department of Energy (DOE) in connection with the cooperative 
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agreement between the DOE and Ohio Power Company for the 
Tidd PFBC Hot Gas Clean Up Test Facility. This report covers the 
period of work completed during the Fourth Quarter of CY 1992. 
The following are highlights of the activities that occurred during 
this report period: Initial operation of the Advanced Particle Filter 
(APF) occurred during this quarter. The following table summarizes 
the operating dates and times. HGCU ash lockhopper valve 
plugged with ash. Primary cyclone ash pluggage. Problems with 
the coal water paste. Unit restarted warm 13 hours later. HGCU 
expansion joint No. 7 leak in internal ply of bellows. Problems en- 
countered during these initial tests included hot spots on the APP, 
backup cyclone and instrumentation spools, two breakdowns of the 
backpulse air compressor, pluggage of the APF hopper and ash 
removal system, failure (breakage) of 21 filter candles, leakage of 
the inner ply of one (1) expansion joint bellows, and numerous 
other smaller problems. These operating problems are discussed in 
detail in a subsequent section of this report. Following shutdown 
and equipment inspection in December, design modifications were 
initiated to correct the problems noted above. The system is 
scheduled to resume operation in March, 1993. 


15174 (DOE/MC/27229-3262) Pulsed atmospheric fluidized 
bed combustion: Quarterly technical progress report, July 
19892-September 1992. Thermochem, Inc., Columbia, MD (United 
States). Oct 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27229. Order Number 
DE93008386. Source: OSTI; NTIS; GPO Dep. 

The design of the Pulsed Atmospheric Fluidized Bed Combustor 
(PAFBC) as described in the Quarterly Report for the period April- 
June, 1992 was reviewed and minor modifications were included. 
The most important change made was in the coaV/limestone prepa- 
ration and feed system. Instead of procuring pre-sized coal for 
testing of the PAFBC, it was decided that the installation of a 
milling system would permit greater flexibility in the testing with re- 
spect to size distributions and combustion characteristics in the 
pulse combustor and the fluid bed. Particle size separation for 
pulse combustor and fluid bed will be performed by an air classi- 
fier. The modified process flow diagram for the coal/limestone 
handling system is presented in Figure 1. The modified process 
flow diagrams of the fluidized bed/steam cycle and ash handling 
systems are presented in Figures 2 and 3, respectively. 


15175 (DOE/MC/27229-3308) Pulsed atmospheric fluidized 
bed combustion: Quarterly technical progress report, October 
1992—December 1992. Thermochem, Inc., Columbia, MD (United 
States). Jan 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27229. Order Number 
DE93010355. Source: OSTI; NTIS; GPO Dep. 

The Design and Engineering of most components in the Pulsed 
Atmospheric Fluidized Bed System was completed prior to 
September 1992. The components remaining to be designed at 
that time were: Aerovalves for the Pulse Combustor; Gas and coal 
injectors for the Pulse Combustor; Lines for PC tailpipes; Air 
plenum and inlet silencer; Refractory lined hot gas duct connecting 
outlet hot cyclone to boiler; Structure and platforms, and ladders 
around PAFBC vessel access and major equipment. Design work 
is currently in progress on all of the above components. Items 1, 2, 
3 and 4 are 50% completed, and items 5 & 6 are 75% complete. 


15176 (DOE/METC—93/6129) Proceedings of the ninth an- 
nual coalfueled heat engines, advanced pressurized 
fluidized-bed combustion (PFBC), and gas stream cleanup 
systems contractors review meeting. Geiling, D.W. (ed.). US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Oct 1992. 400p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-921034—: 9. annual coal-fueled heat engines, ad- 
vanced pressurized fluidized-bed combustion (PFBC), and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93000232. 
Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center (METC) of the US 
Department of Energy held the Ninth Annual Coal-Fueled Heat En- 
gines, Advanced Pressurized Fluidized-Bed Combustion (PFBC), 
and Gas Stream Cleanup Systems Contractors Review Meeting 
from October 27 to 29, 1992. METC held the conference in the 
new administration building at the METC site in Morgantown, West 





Virginia. The goal of the Heat Engines, PFBC, and Gas Stream 
Cleanup Programs at METC is to develop essential technologies so 
the private sector can sell power plants that burn coal-derived fuels. 
These plants must be cost competitive and environmentally accept- 
able. The plants will feature coal-fired heat engines integrated with 
gas stream cleanup systems. The purpose of the annual meeting 
is to provide a forum for scientists and engineers to present their 
results, exchange ideas, and talk about their plans. Executives 
from several industrial contractors discussed their plans to offer 
commercial coal-fired heat-engine systems. Two hundred atten- 
dees from industry, academia, and Government participated in the 
2-day meeting. Participants gave 45 technical presentations in six 
lecture sessions and one poster session: Heat Engines Commer- 
cialization and Proof-of-Concept Projects (three papers); Advances 
in Coal-Fueled Diesels (two papers); Pressurized Fiuidized-Bed 
Combustion (three papers); Coal-Fueled Gas Turbines (five pa- 
pers); Gas Stream Cleanup for Heat Engines (seven papers); 
Advanced Turbine Systems (six papers); and Poster Presentations 
(19 posters). METC used camera-ready manuscripts from the au- 
thors to produce these proceedings. METC neither refereed nor 
edited the manuscripts. Papers have been entered individuaily. 


15177 (DOE/METC/C—93/7054) Operating costs for the 110 
MWe Nucla CFB. Bush, S.A. (Tri-State Generation and Transmis- 
sion Association, Inc., Montrose, CO (United States)); Buck, J.W.; 
Friedman, M.A.; Rekos, N.F. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-930521-2: 12. 
international conference on fluidized-bed combustion, San Diego, 
CA (United States), 8-13 May 1993). Order Number DE93008250. 
Source: OSTI; NTIS; GPO Dep. 

In January 1991, all testing as part of the Demonstration Test 
Program on the 110 MWe Nucla circulating fluidized bed (CFB) 
boiler was completed and all data analysis and reporting were fi- 
nalized in April 1992. This effort was sponsored by the Electric 
Power Research Institute (EPRI) and the US Department of Energy 
under its Clean Coal Technology (CCT) Program . As part of the 
requirement for CCT funding, an economic evaluation of the plant's 
operating costs was completed over the 29 month testing period 
between September 1988 and January 1991. The objective of this 
effort was to provide a database of costs associated with the engi- 
neering, construction, start-up and operation of a utility-sized CFB 
boiler. Cost data associated with plant operations are presented 
based on the Rural Electrification Administration's (REA) uniform 
system of amounts. This system is consistent with the Federal En- 
ergy Regulatory Commission's (FERC) methods of accounting for 
public utilities. This database serves as a reference for others con- 
sidering and comparing this technology with other coal-fired 
options. This paper summarizes the method of repowering the orig- 
inal Nucla Station and provides a brief description of the current 
420,000 kg/h (925,000 lb/hr) CFB boiler design. A breakdown of 
fuel nonfuel maintenance, and fixed expenses are presented for 
the period covered by the economic evaluation. Costs associated 
with limestone usage for SOz2 control, start-up fuel consumption, 
and ash disposal costs are also presented. 


15178 (DOE/METC/C—93/7060) Cross-flow filter perfor- 
mance with second-generation PFBC carbonizer fuel gas. 
Newby, R.A. (Westinghouse Electric Corp., Pittsburgh, PA (United 

tates). Science and Technology Center); Lippert, T.E.; Smeltzer, 
E.E.; Robertson, A.; Bonk, D.L. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-930521-3: 12. 
international conference on fluidized-bed combustion, San Diego, 
CA (United States), 8-13 May 1993). Order Number DE93008246. 
Source: OSTI; NTIS; GPO Dep. 

Second-generation pressurized fluidized bed combustion (PFBC) 
plants promise higher efficiency with lower costs of electricity and 
stack emissions. A 45 percent efficiency and a cost of electricity 
approximately 20 percent lower than that of a pulverized-coal-fired 
plant with stack gas scrubbing are being projected. Foster Wheeler 
Development Corporation has constructed and is operating a 
second-generation PFBC pilot plant at the Foster Wheeler research 
facility (the John Blizard Research Certer) in Livingston, New Jer- 
sey. Testing is under way to support the development of this new 
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type of plant and validate commercial plant performance predic- 
tions. Carbonization tests have been conducted with several coals 
over a 10 to 14 atm pressure range both with and without steam 
injection. Ceramic barrier filters are key components of second- 
generation PFBC plants. This paper describes the, crass flow 
barrier fiter test unit designed to clean the fuel gas generated by 
the pilot plant carbonizer. The design basis and special features of 
the filter system are outlined. Test experience with the carbonizer- 
generated fuel gas is reviewed and assessed with respect to 
operability, reliability, and scaleup. Test experience on the car- 
bonizer fuel gas is compared with performance observed in other 
test applications. 


15179 (DOE/PC/79654-T4) Development of a retrofit coal 
combustor for industrial applications: Technical progress re- 
port, July-September 1987: Draft. Management and Technical 
Consultants, Inc., Columbia, MD (United States). [1993]. 60p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79654. (MTCI-79654-103). Order Number 
DE93011511. Source: OSTI; NTIS; GPO Dep. 

During this quarter the tandem pulse combustors were assem- 
bled and several definition-start-up tests were conducted on both 
single units and the tandem unit. The start-up tests indicated that 
several configuration modifications were required before the evalu- 
ation tests were initiated. The modifications were completed and 
both base-line performance for the single unit and the initial tests 
of the tandem unit were completed. 


15180 (DOE/PC/79654-T5) Development of a retrofit coal 
combustor for industrial applications: Technical progress 
report, October-December 1987: Draft. Management and Tech- 
nical Consultants, Inc., Columbia, MD (United States). [1987]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79654. (MTCI79654-104). Order Number 
DE93011510. Source: OSTI; NTIS; GPO Dep. 

During this quarter the tandem design configuration unit was 
tested on a low ash pulverized coal. The test results confirmed op- 
eration with strong peak-to-peak pressures and high carbon 
burn-out efficiencies. These configuration units were dismantled af- 
ter testing with micronized coal (see third quarterly) and pulverized 
coal during this period. The refractory material in one of the cham- 
bers failed, probably due to improper curing during installation. 
Design modifications based on performance were incorporated into 
both the combustors and the facility. The tandem unit was modified 
and evaluation testing initiated. Performance on 100 percent 
pulverized coal was similar to performance on micronized coal indi- 
cating that the unit has a high degree of tolerance and flexibility for 
a spectrum of fuel types. 


15181 (DOE/PC/79654-T6) Development of a retrofit coal 
combustor for industrial applications, (Phase 1-A): Technical 
progress report, July-September 1988. Manufacturing and Tech- 
nology Conversion International, Inc., Columbia, MD (United 
States). Oct 1988. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79654. (MTCI-79654- 
106). Order Number DES3011509. Source: OSTI; NTIS; GPO Dep. 

During this past quarter, two tandem-fired pulse combustors 
were designed to fire at a nominal rate of 3.5 to 5.5 MMBtwhr 
under continuation of Phase | work on DOE project DE-AC22- 
87PC79654. In prior work, MTCI demonstrated the operation of a 
1-2 MMBtu/h coal-fired tandem pulse combustor that is intended 
for small industrial applications. These component tests empha- 
sized verification of key design issues such as combustor coupling, 
slag rejection, and staged air addition. The current work, which 
represents an extension of the Phase | effort, focuses on inte- 
grated testing of the tandem pulse combustor with a fire-tube 
boiler, and the addition of a slag quench vessel. A tandem-fired 
pulse combustion unit designed to fire at a nominal rate of 3.5-5 
MMBtu/hr was designed and fabricated. The configuration includes 
two combustion chambers cast in a single monolith, tailpipes cast 
separately with annular air preheating capability, and a cyclonic 
decoupler. Design analysis and evaluations were performed to opti- 
mize the system with respect to minimizing heat losses, size, and 
cost. Heat losses from the combustor and decoupler walls are pre- 
dicted to be approximately 3 percent. The final designs for the 
ancillary items (slag quench, tertiary air addition, scrubber and 
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sampling system) were completed and fabrication and installation 
initiated. A Cleaver-Brooks 150 hp-4 pass boiler was delivered and 
installed and modifications for interfacing with the retrofit pulse 
combustor unit completed. A below-ground slag collection pit was 
excavated to permit direct in-line coupling of the combustor to the 
boiler and to reduce head-room requirements. The pit is 30 inches 
deep and lined with waterproof and fireproof siding. 


15182 (DOE/PC/79654-T7) Development of a retrofit coal 
combustor for industrial applications, (Phase 1-A): Technical 
progress report, October-December 1988. Manufacturing and 
Technology Conversion International, Inc., Columbia, MD (United 
States). Mar 1989. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79654. (MTCI-79654- 
107). Order Number DE93011508. Source: OSTI; NTIS; GPO Dep. 

Initial slurry fuels testing was undertaken during this reporting 
period. Two tests were conducted with slurry fuels. The purpose of 
these tests was twofold. First, basic injector position needed to be 
optimized for proper combustion of the slurries. And second, the 
combustors and decoupler had to be heated to slagging tempera- 
tures to allow formation of a continuous slag coating on the 
combustor walls. The effect of slag coating on improving combus- 
tion performance has been discussed in earlier Phase | reporting. 
During testing in Phase | operation, it was discovered that better 
combustion efficiencies were achieved once the combustor and de- 
coupler walls were coated with slag. The reasoning behind this 
was twofold. First, the slag coated walls would radiate heat more 
intensely than refractory walls and second, the larger coal particles 
impinge the slag coated walls thereby increasing their residence 
time and allowing more complete combustion. Therefore, gathering 
of combustion performance data will be made only after sufficient 
shakedown testing has been conducted to ensure good slag cover- 
age of chamber walls. It was also noted in these tests that the 
temperature in the decoupler rose to over 3400°F which is near 
the melting point of the refractory. In prior Phase ! tests, high heat 
losses limited the temperatures achieved within the combustor. In 
the new combustors, heat losses have been reduced. Therefore, it 
is evident that fuel or air staging will be necessary to control com- 
bustion temperature over a reasonable range. 


15183 (DOE/PC/79654-T8) Development of a retrofit coal 
combustor for industrial applications, (Phase 2): Technical 
progress report, April-June 1989. Manufacturing and Technology 
Conversion international, Inc., Columbia, MD (United States). Jul 
1989. 2ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79654. (MTCI-79654-108). Or- 
der Number DE93011507. Source: OSTI; NTIS; GPO Dep. 

The objective of Phase | of the program for the development of a 
retrofit pulse coal combustor for industrial applications was to de- 
sign, fabricate, test and evaluate advanced chamber designs at the 
laboratory-scale utilizing several fuels (Task 1). The activities were 
structured to provide design criteria for scaling up to the pilot-scale 
level for the demonstration of a pulse combustor fired with coal- 
water mixtures for industrial boiler and process heater retrofit 
applications. The design data and information acquired during Task 
1 of the initial phase was to develop scale-up design criteria for 
scaling the laboratory-scale design to pilot-scale including interface 
requirements for the field demonstration. The scale-up pilot unit de- 
sign was to be sufficiently developed to allow fabrication of the unit 
for testing in the existing test facility upon DOE exercising its op- 
tion for the follow-on activities of this program. These follow-on 
activities (Phase Il) included the fabrication, test, and engineering 
evaluation of the pilot-scale combustor as well as technical and 
laboratory test support activities for reducing the technical risks and 
costs of development at the pilot-scale. Based on the information, 
test, data and technical support activities, a retrofit combustor sys- 
tem was to be designed for field demonstration. An additional effort 
was added to the contract by modification A005. This modification 
added a Phase IA in place of the original Task 2 of Phase | activ- 
ity. This interim phase consisted of three technical tasks described 
in previous quarterly reports. Phase II was initiated in April 1989. 


15184 (DOE/PC/79654-T10) Development of a retrofit coal 
combustor for industrial applications, (Phase 2): Technical 
progress report, October-December 1989. Manufacturing and 
Technology Conversion International, Inc., Columbia, MD (United 
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States). Jan 1990. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79654. (MTCI-79654- 
110). Order Number DE93011505. Source: OSTI; NTIS; GPO Dep. 
The objective of Phase | of the program for the development of a 
retrofit pulse coal combustor for industrial applications was to de- 
sign, fabricate, test and evaluate advanced chamber designs at the 
laboratory-scale utilizing several fuels (Task 1). The activities were 
structured to provide design criteria for scaling up to the pilot-scale 
level for the demonstration of a pulse combustor fired with coal- 
water mixtures for industrial boiler and process heater retrofit 
applications. The design data and information acquired during Task 
| of the initial phase was to develop scale-up design criteria for 
scaling the laboratory-scale design to pilot-scale including interface 
requirements for the field demonstration. The scale-up pilot unit de- 
sign was to be sufficiently developed to allow fabrication of the unit 
for testing in the existing test facility upon DOE exercising its option 
for the follow-on activities of this program. These follow-on activities 
(Phase Il) included the fabrication, test, and engineering evaluation 
of the pilot-scale combustor as well as technical and laboratory test 
support activities for reducing the technical risks and costs of de- 
velopment at the pilot-scale. Based on the information, test, data 
and technical support activities, a retrofit combustor system was to 
be designed for field demonstration. An additional effort - Phase IA 
- was added to the contract by modification A005. This modification 
added a Phase IA in place of the original Task 2 of Phase | activ- 
ity. This interim phase consisted of three technical tasks described 
in previous quarterly reports. Phase Il was initiated in April 1989. 


15185 (DOE/PC/89776-T12) Effects of calcium magnesium 
acetate on the combustion of coal-water slurries: Fourteenth 
quarterly project status report, 1 December 1992-28 February 
1993. Levendis, Y.A. Northeastern Univ., Boston, MA (United 
States). 1993. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89776. Order Number 
DE93011454. Source: OSTI; NTIS; GPO Dep. 

The general objective of the project is to investigate the combus- 
tion behavior of single and multiple Coal-Water Fuel (CWF) 
particles burning at high temperature environments. Both uncat- 
alyzed as well as catalyzed CWF drops with Calcium Magnesium 
Acetate (CMA) catalyst will be studied. Emphasis will also be given 
in the effects of CMA on the sulfur capture during combustion. Over 
this period work concentrated in producing CWF agglomerates from 
pulverized-grain coal (~ 40um) and studying their pyrolysis and 
combustion behavior. Ash residues were also captured and exam- 
ined. These results will serve as a basis for comparison with those 
obtained earlier for CWF with a micronized-grain coal (= 3.5m). 


15186 (DOE/PC/91294—T1) Morphological changes during 
oxidation of a single char particle: Quarterly progress report, 
April 30, 1992. d’'Amore, M. (Salerno Univ. (Italy). Dept. of 
Chemical and Food Engineering); Tognotti, L.; Sarofim, A.F. Mass- 
achusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. 1992. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-91PC91294. 
Order Number DE93009674. Source: OSTI; NTIS; GPO Dep. 

In this study, the changes with conversion in morphology of a 
carbon char in the temperature range 500-1200 K are followed by 
using an electrodynamic balance (EDB) (Spjut et al., 1985; Dudek, 
1988; Bar-ziv et al., 1989). This device allows one to measure in 
situ, over temperature range wider than in other apparatuses, 
mass, diameter, density, surface area, rate of reaction and temper- 
ature for a single, suspended submillimeter particle. By following 
with the EDB the changes in the char as it reacts, it is possible to 
study the influence of the porous texture on the reaction behavior 
and shed some light on the contribution by micropores to the reac- 
tion in the chemical kinetic controlled regime. 


15187 (DOE/PC/91307-T6) Coal combustion: Effects of 
process conditions on char reactivity: Quarterly technical re- 
port No. 5, September 1, 1992—-December 1, 1992. Zygourakis, 
K. Rice Univ., Houston, TX (United States). Dept. of Chemical En- 
gineering. 1992. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91307. Order Number 
DE93009689. Source: OSTI; NTIS; GPO Dep. 





During the past quarter, we carried out a study of the kinetics of 
char combustion, assessed the reproducibility error of our experi- 
ments, and continued our systematic study of the effects of particle 
size and oxygen concentration on the reactivity of chars. The re- 
sults from the kinetic study indicated that the rate expression for 
combustion of Illinois No. 6 chars is first order with respect to the 
oxygen concentration. The activation energy and the preexponen- 
tial factor for this reaction were also calculated. The reproducibility 
error assessment shows that the average relative error increases 
with increasing particle size. Thus, the number of combustion runs 
needed for accurate measurements of the reaction rate increases 
with increasing particle size. For combustion in the regime of 
diffusional limitations, our results show the ignition temperature de- 
creases with increasing pyrolysis heating rates, increasing coal 
particle size, decreasing heat treatment temperatures and increas- 
ing oxygen concentrations. The kinetic parameters (activation 
energy, preexponential rate factor, and order of reaction) for the 
combustion of Illinois No. 6 coal were determined using our ther- 
mogravimetric reactor with video microscopy imaging (TGA/VMI). 
In order to obtain a constant slope from the Arrhenius plot, the 
experiments were performed in the kinetic control regime. Our pre- 
vious results demonstrated that in this regime char reactivity is 
independent of pyrolysis heating rate, heat treatment temperature 
(HTT), soak time and particle size. For this study therefore, we 
chose to pyrolyze and combust particles from the 28-32 mesh 
(500-600 sm) fraction of Illinois No. 6 coal. 


15188 (NEI-DK-1096) Supplementary investigations of 
pulverized coal flames and test of some flame diagnostic tech- 
niques in the Risoe furnace. Vol. 1: Report for phase 3 of 
project: Measurements for the validation of advanced laser 
based instrumentation and computer models for pulverized 
coal combustions systems. Energiministeriets Energiforskn- 
ingsprogram. Braendsler og forbraendingsteknik. Rathmann, O.; 
Kirkegaard, M.; Andersen, S.A.; Clausen, S.; Jensen, P.A. Risoe 
National Lab., Roskilde (Denmark). Combustion Dept. Nov 1992. 
27p. Contract ENS-1323/89-20. (RISOe-R-635). Order Number 
DE93778304. Source: OSTI; NTIS. 

EFP-89. 

The work reported is part of a project consisting of local measure- 
ments performed in pulverized coal flames. The aim of the project 
is to provide experimental data for validation of computer codes for 
simulation of flames and combustion in furnace boxes, and to test 
laser measuring techniques applied in coal flames. The 4.5 m long 
Risoe tunnel furnace equipped with an experimental swirl burner 
was used as experimental facility. Earlier, a number of local mea- 
surements in a chosen standard flame of 1.3 MW input power 
have been performed. To complete this set of data some additional 
measurements was performed and the results are reported here. 
The additional local measurements in the furnace box included NO/ 
NOz concentration, carbon burnout and wall temperature. Besides 
investigations of the standard flame, the project includes investiga- 
tions of flames at a number of other operating conditions. To make 
a basis for the choice of these alternative flames, a number of sys- 
tematic measurements were conducted of the impact from burner 
operating condition and coal type on the furnace performance, i.e. 
on NO content and fuel burnout in the exit flue gas. The flow field 
as well as the particle concentration distribution close to the burner 
were studied by LSV (Laser Sheet Visualisation). Finally, the work 
included attempts to measure simultaneously particle size and ve- 
locity and their correlation by a Laser-Doppler technique. (au). 


15189 (NEI-DK-1097) Supplementary investigations of 
pulverized coal flames and test of some flame diagnostic tech- 
niques in the Risoe furnace. Vol. 2: Report of phase 3 of 
project: Measurements for the validation of advanced laser 
based instrumentation and computer models for pulverized 
coal combustions systems. Energiministeriets Energiforskn- 
ingsprogram. Braendsler og forbraendingsteknik. Rathmann, O.; 
Kirkegaard, M.; Andersen, S.A.; Clausen, S.; Jensen, P.A. Risoe 
National Lab., Roskilde (Denmark). Combustion Dept. Nov 
1992. 30p. Contract-1323/89-20. (RISOe-R-635). Order Number 
DE93778305. Source: OSTI; NTIS. 
EFP-89. 
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This volume contains only tables and figures. We recommend 


having it opened at the relevant figure or table while reading the 
text in volume |. (au). 


15190 (NEI-DK-1099) Local measurements in three 1.3 MW 
pulverized coal flames. Vol. 2: Report for phase 4 of the 
project: Measurements for the validation of advanced laser 
based instrumentation and computer models for pulverized 
coal combustion systems. Energiministeriets Energiforskn- 
ingsprogram. Braendsler og forbraendingsteknik. Jensen, P.A.; 
Kirkegaard, M.; Bak, J.; Rathmann, O.; Clausen, S. Risoe National 
Lab., Roskilde (Denmark). Combustion Dept. Nov 1992. 35p. 
Contract ENS-1323/89-20. (RISOe-R-636). Order Number 
DE93778307. Source: OST]; NTIS. 

EFP-89. 

This volume Ii contains only tables and figures. We will recom- 
mend having it opened at the relevant figure while reading the text 
in volume |. (au). 


15191 (NEI-DK-1100) Measurements for the validation of 
advanced laser based instrumentation and computer models 
for pulverized coal combustion systems: Final report. 
Energiministeriets Energiforskningsprogram. Braendsier og for- 
braendingsteknik. Jensen, P.A.; Rathmann, O.; Clausen, S.; Bak, 
J.; Andersen, S.A.; Bech, N.; Kirkegaard, M. Risoe National Lab.., 
Roskilde (Denmark). Combustion Dept. Nov 1992. 40p. Contract 
ENS 1323/89-20. (RISOe-R-637). Order Number DE93778308. 
Source: OSTI; NTIS. 

EFP-89. 

A project comprising experimental investigations of pulverized 
coal flames is summarized. The application of laser measuring 
techniques in coal flames are investigated, and a comprehensive 
set of data, also obtained by conventional methods, are provided 
for the verification of numerical models. Local mapping of velocity, 
gas temperature and gas composition are performed. Four 1.3 MW 
coal flames are investigated covering differences in burner operat- 
ing conditions and coal type. Four laser diagnostic techniques are 
applied: LDA (Laser-Doppler-Anemometry) for velocity measure- 
ments, PSV (Particle Size Velocimetry), LSV (Laser Light 
Visualization) and CARS (Coherent anti-Stokes Raman Scattering) 
for temperature measurements. This also served to provide experi- 
ences with the techniques as to their applicability to industrial size 
combustion systems. Some preliminary computer modelling of coal 
flames are presented. (au) (39 refs.). 


15192 (NEI-DK-1198) Local measurements in three 1.3 MW 
pulverized coal flames. Vol. 1: Report for phase 4 of the 
project: Measurements for the validation of advanced 
laser based instrumentation and computer models for 
pulverized coal combustion systems. Energiministeriets Energi- 
forsknongsprogram. Braendsler og forbraendingsteknik. Jensen, 
P.A.; Kirkegaard, M.; Bak, J.; Rathmann, O.; Clausen, S. Risoe 
National Lab., Roskilde (Denmark). Combustion Dept. Nov 1992. 
28p. Contract ENS-1323/89-20. (RISOe-R-636). Order Number 
DE93778306. Source: OSTI; NTIS. 

EFP-89. 

Local measurements have been performed in three 1.3 MW pul- 
verized coal flames. Two coal types and three burner operating 
conditions have been investigated. Local in-flame measurements of 
temperature, gas concentration and residual carbon content have 
been performed with water cooled probes. By the use of LDA local 
values of tangential and axial velocities have been measured. The 
attenuation of a laser beam in different flame types is investigated. 
The measured data are well suited for the verification of computer 
models of coal flames and are presented as maps of the furnace 
room. (au) (11 refs.). 


15193 (NEI-Fl-183) The effect of the chlorine/sulphur ratio 
on organic emissions from the combustion of mixed fuels: Fi- 
nal Report. Frankenhaeuser, M. (Neste Oy, Espoo (Finland)); 
Manninen, H.; Virkki, J.; Kojo, |.; Ruuskanen, J.; Vesterinen, R. 
Neste Oy, Helsinki (Finland). 1992. 84p. Order Number 
DE93778352. Source: OSTI; NTIS. 

It can be concluded that the energy recovery of mixed plastics, 
when representing 15-70 % of thermal input, through co- 
combustion with coal, can be performed efficiently and safely, with 
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all emissions except HC! being lower than for coal alone. Combus- 
tion of 100 % mixed plastics was incomplete and led to elevated 
carbon monoxide, hydrocarbon (CHipx and Cg-C12 aromatics), and 
PCDD/PCDF emissions. The PS/PVC fraction performed equally to 
the polyolefins-rich plastic mixture. All the co-combustion tests 
gave total PCDD/PCDF emissions (as Nordic equivalents) equal to 
coal alone, and well below 0.1 ng/Nm? in the flue gas. Limestone 
injection improved combustion efficiency, reduced carbon monox- 
ide levels, and bound sulphur and some chlorine to the bottom 
slag and fly ash. It also caused somewhat elevated PCDD/PCDF 
emissions, 0.07 ng/Nm* compared to 0.02 ng/Nm® in tests with 
coal and plastic/coal mixtures. This could be explained by either 
deactivation of the catalyst (by sulphur) and/or increased activity of 
the catalyst in the fly ash (calcium, tin, chlorine). Formation of 
PCDD/PCDF in the ESP could not be detected. No significant vari- 
ations in the copper content of the fly ash could be seen. 


15194 (NEI-FF-185) Fuel staging tests at the Kymijaervi 
power plant. Kivelae, M.; Rotter, H.; Virkki, J. Neste Oy, Helsinki 
(Finland). 1990. 82p. Project KTM-117/88/86. Order Number 
DE93778354. Source: OSTI; NTIS; INIS. 

The aim of this study was to measure nitrogen oxide (NO,) 
emissions and find the methods to reduce them in plants using 
coal and natural gas as fuel. The tests involved were made at the 
Kymijaervi Power Plant, Lahti, Finland. Coal and natural gas was 
used alone or mixed. With natural gas when using flue gas recircu- 
lation, the NO, emission level dropped from 330 mg/m® down to 
60 mg/m®. A negative side effect was that the flue gas temperature 
increased. At coal combustion and staged combustion, the flue gas 
recirculation had no significant effect on the NO, emission level. At 
coal combustion, the staging of combustion air halved the NO, 
emission but the combustibles increased strongly. With fuel stag- 
ing, using coal as main fuel and gas as staging fuel, the NO, 
emission level was decreased from 340 mg/m® to 170 mg/m*. At 
the same time the combustibles increased 2 %- units. Also the flue 
gas temperature increased a little. At the tests, the proportion of 
natural gas was rather high, one third of the fuel energy input, but 
it could not be decreased, because the gas flow ratio was already 
too low to ensure good mixing. 


15195 (NEI-FI-192) Controlling the nitrogen oxide emis- 
sions in a_ pulverized-coal-fired boiler equipped with 
corner-type burners. Haemaelae, S. Encoen, Tampere (Finland). 
1992. 20p. (in Finnish). Project KTM-34/881/91. Order Number 
DE93778361. Source: OSTI; NTIS. 

The objective of this research work has been to examine how 
the air staging by using the addition of over fire air influence the 
formation of nitrogen oxide emissions in tangential pulverized-coal 
firing. Special attention has been paid to the reducing zones which 
develop in the furnace and the slagging of the boiler in order to ob- 
serve the possible corrosion risk they cause. In addition to these, 
the effects of the air staging on the quality of the fly ash and on 
the combustion efficiency of the boiler have also been examined. 
The research work has been carried out at Salmisaari B power 
plant, owned by the City of Helsinki, in a 510 MW; pulverized-coal- 
fired boiler, which is equipped with corner-type burners. The boiler 
was fired with Polish coal during the tests. The tests showed that 
the nitrogen oxide emissions could be reduced from the starting 
level 200 - 300 mg NOz2/MJ before the installation of the over fire 
air to the level 180 mg NO2/MJ, when the total amount of the com- 
bustion air was reduced to 122 % and the portion of the over fire 
air was increased up to 20 %. The amount of unburnt coal in the 
fly ash grew distinctly, which reduces the combustion efficiency of 
the boiler and the possibilities to use the fly ash as raw material in 
the construction material industry. The slagging of the boiler did 
not increase essentially, but in the burner zone of the furnace the 
formation of a reducing gas atmosphere was observed, which may 
increase the corrosion on the wall tubes in the furnace. 


15196 


(SAND-—93-8230) Coal combustion science quarterly 
progress report, July-September 1992. Hardesty, D.R. (ed.); 
Hurt, R.H.; Baxter, L.L. Sandia National Labs., Livermore, CA 
(United States). Mar 1993. 61p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DR00789. Order 
Number DE93011474. Source: OSTI; NTIS; GPO Dep. 
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Task 1: Coal Devolatilization. The objective of this task is to 
characterize the physical and chemical processes that constitute 
the early devolatilization phase of coal combustion. During FY92 
revisions and improvements will be incorporated in the two 
Milestone Reports on devoiatilization that were completed and sub- 
mitted in FY91. Task 2: Coal Char Combustion. The objective of 
this task is to characterize the combustion behavior of selected 
coals under conditions relevant to industrial pulverized coal-fired 
furnaces. During FY92—FY94 work is being done in four areas: (a) 
char combustion kinetics at high carbon conversion; (b) kinetics of 
heterogeneous fuel particle populations; (c) the role of particle 
structure and the char formation process in combustion and; (d) 
unification of Sandia char combustion data base. This data base 
on the high temperature reactivities of chars from strategic US 
coals will permit identification of important fuel-specific trends and 
development of predictive capabilities for advanced coal combus- 
tion systems. Task 3: Fate of Mineral Matter During Coal 
Combustion. The objective of this task is to establish a quantitative 
understanding of the mechanisms and rates of transformation, frag- 
mentation, and deposition of mineral matter in coal combustion 
environments as a function of coal type, particle size and tempera- 
ture, the initial forms and distribution of mineral species in the 
unreacted coal, and the local gas temperature and composition. 


15197 2nd Australian workshop on ash deposition. 1992. 
v.p. (CONF-9207186—: 2. Australian workshop on ash deposition, 
Brisbane (Australia), 13-14 Jul 1992). Source: Dr Phong-anant, 
Australian Combustion Technology Centre, PO Box 242, Booval, 
Qld. 4034, Australia. 

Contains 13 papers covering fundamental research, new charac- 
terisation techniques and latest findings from case studies and 
measurements at bench scale, pilot scale and full scale utilities. A 
paper on QEMxSEM technology is included, with emphasis on its 
use and application for the characterisation of coal minerals and 
ash deposits. All papers have been abstracted separately. 


15198 ( pp. 1-22) Examination of ash deposition behavior 
in field-, pilot-, and bench-scale testing. Allan, S.E. (North 
Dakota University, Grand Forks, ND (USA). Energy and Environ- 
mental Research Center, Combustion and Environmental Systems 
Institute); Benson, S.A; Zygarlicke, C.J.; Young, B.C.; Borio, R.W.; 
Mehta, A.K. 1992. v.p. (CONF-9207186—: 2. Australian workshop 
on ash deposition, Brisbane (Australia), 13-14 Jul 1992). In 2nd 
Australian workshop on ash deposition. Source: Dr Phong-anant, 
Australian Combustion Technology Centre, PO Box 242, Booval, 
Qid. 4034, Australia. 

This paper describes the results obtained from full-, pilot-, and 
bench-scale testing of coal ash deposits. Ash deposits were pro- 
duced from two high-volatile bituminous coals at (1) the Mississippi 
Power Company Watson Unit 4 Utility boiler, (2) the ABB- 
Combustion Engineering Fireside Performance Test Facility 
(FPTF), and (3) the Energy and Environmental Research Center 
(EERC) drop-tube furnaces. The chemical and physical character- 
istics of the slag deposits produced in the three systems were 
examined to determine the components that are, from analysis of 
deposits, responsible for deposit growth and strength development. 
The results obtained indicate similar phases present and similar 
physical properties. The Watson station results showed a larger 
quantity of low-viscosity liquid phase material for the alternative 
coal as compared to the baseline coal slags collected at the same 
locations. The FPTF verified these results, showing the alternative 
coal to have a higher level of low-viscosity material and lower heat 
flux values than did the baseline coal. As a function of tempera- 
ture, the viscosity of the liquid-phase components determined from 
the scanning electron microscopy analysis of the deposits collected 
in the EERC drop-tube furnace (DTF) reveals that the alternative 
coal slag had lower viscosity overall. In addition, deposit strength 
values for deposits produced in the DTF from the alternative fuel 
were higher than the strength values of the baseline coal. 4 refs., 
15 figs., 6 tabs. 


15199 ( pp. 1-15) Recent results of deposit formation 
burning Rhinish brown coals. Hein, K. (RWE Energie AG, Essen 
(Germany)). 1992. v.p. (CONF-9207186—-: 2. Australian workshop 
on ash deposition, Brisbane (Australia), 13-14 Jul 1992). In 2nd 
Australian workshop on ash deposition. Source: Dr Phong-anant, 





Australian Combustion Technology Centre, PO Box 242, Booval, 
Qld. 4034, Australia. 

In the Federal Republic of Germany brown coals are an impor- 
tant primary energy source, in particular for electricity generation in 
utility boilers of single unit size up to 600 MWe. Due to the geologi- 
cally very different situation of the various brown coal mining areas 
and limited fuel blending facilities strong variations in the fuel com- 
position are common which - for certain situations - coal lead to 
severe deposit formation on heat transfer surfaces inside the boil- 
ers. In order to alleviate this problem many years research has 
been carried out in which characteristic fuel components and com- 
bustion parameters have been determined. The paper surveys the 
previous results and describes recent research findings with regard 
to brown coals with impurities like clays and/or iron containing min- 
erals. 9 refs., 18 figs., 1 tab. 


15200 ( pp. 1-15) The causes, prediction and control of 
slagging in utility bollers. Pohl, J.H. (Energy International, La- 
guna Hills, CA (USA)). 1992. v.p. (CONF-9207186—: 2. Australian 
workshop on ash deposition, Brisbane (Australia), 13-14 Jul 1992). 
In 2nd Australian workshop on ash deposition. Source: Dr Phong- 
anant, Australian Combustion Technology Centre, PO Box 242, 
Booval, Qid. 4034, Australia. 

This paper reviews the mechanism of slagging, including particle 
transport and adhesion, the prediction of slagging via the use of in- 
dices, pilot scale and laboratory tests, and the ability to control 
slagging in coal-fired utility boilers. 25 refs., 7 figs. 


15201 ( pp. 1-8) Reduction of ash deposition around the 
swirl burners of a utility boiler. Boyd, R.K. (Pacific Power & 
Light Co., Portland, OR (USA)); Foreman, C.L. 1992. v.p. (CONF- 
9207186—-: 2. Australian workshop on ash deposition, Brisbane 
(Australia), 13-14 Jul 1992). In 2nd Australian workshop on ash 
deposition. Source: Dr Phong-anant, Australian Combustion Tech- 
nology Centre, PO Box 242, Booval, Qid. 4034, Australia. 

This paper describes the second stage of an investigation into 
the possible mechanisms of clinker growth and steps taken to re- 
duce clinker formation in the burner region at one of Pacific Power's 
large pulverised coal fired power stations. Bayswater Power Sta- 
tion, located in the Hunter Valley, has experienced various 
problems since commissioning related to the formation of ash de- 
posits in and around the burner throats. The work included burner 
aerodynamic modelling, in-service burner retuning, laboratory and 
in-situ fly ash adhesion tests and the monitoring of quarl refractory 
temperatures and clinker growth rates and patterns. The proce- 
dures used for the investigation are described and the findings of 
each module of the investigation are discussed. 5 refs., 4 figs. 
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15202 (DOE/BC/14656-8) Minor and trace authigenic 
components as indicators of pore fluid chemistry during matu- 
ration and migration of hydrocarbons: Final report. Tieh, T.T.; 
Denham, M.E. Texas A and M Univ., College Station, TX (United 
States). Feb 1993. 122p. Sponsored by USDOE, Washington, Dt 
(United States). DOE Contract AC22-90BC14656. Order Number 
DE93000125. Source: OSTI; NTIS; GPO Dep. 

Variations in mineralogy and composition of late authigenic 
sulfur-bearing minerals in upper Smackover limestones recorded 
diagenetic events associated with hydrocarbon migration. Uranium 
concentration, as revealed by fission track imaging and instrumen- 
tal neutron activation analyses, varies on a microscopic and 
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regional scale in the upper Smackover limestones. Uranium is lo- 
cally concentrated in stylolites and fine grained opaque material. 
Comparison of uranium and thorium concentrations in stylolites 
suggests these elements are insoluble residue of the pressure so- 
lution process. Regionally, uranium concentration varies with clay 
content of the host limestone indicating that sorption plays a major 
role in the geochemical behavior of uranium in the subsurface. 
Comparison of uranium ratios of upper Smackover limestones to 
those of black shales from the Gray Sands tentatively suggests 
that uranium was redistributed from hydrocarbon source rocks to 
reservoir rocks. However, better understanding of the association 
of uranium with organic-rich rocks and the role of sorption are re- 
quired before uranium can be used reliably as a pore fluid tracer. 
Late authigenic sulfur-bearing minerals are excellent indicators of 
late-stage diagenetic events and evolution of pore fluids associated 
with hydrocarbons. Study of these minerals in the upper Smack- 
over limestones has provided the first concrete evidence of 
migration of late-stage pore fluids into these rocks along faults and 
has shown that this flow was focussed in specific areas. This 
knowledge allows a clearer and more specific interpretation of pre- 
vious authors observations and data. 


15203 (DOE/ER/13466—-10) Organic geochemistry of conti- 
nental margin and deep ocean sediments: Progress report, 1 
March 1991-28 February 1993. Whelan, J.K.; Hunt, J.M.; See- 
wak, J.M.; Eglinton, L.B.; Zawoysky, M.; Dickinson, P.; Dickneider, 
T. Woods Hole Oceanographic Institution, MA (United States). Sep 
1992. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER13466. Order Number 
DE93011045. Source: OSTI; NTIS; GPO Dep. 

Objective was to study petroleum formation, migration, and accu- 
mulation in marine sediments. Collaboration in Global Basin 
Research Network (GBRN) showed that the hydrocarbon parame- 
ters used in oil exploration are also valuable in understanding 
sedimentary basin fluid flow processes, crucial to production of 
drinking water, metal ore deposits, and gas and oil. Two goals are 
: (1) to run hydrous pyrolysis experiments on immature gas-prone 
source rocks, in order to evaluate the potential influence of gas 
evolution on oil migration and subsurface pressurization, and (2) to 
integrate organic geochemical data from the Louisiana Gulf Coast 
into GBRN subsurface visualization and computer modeling. Exper- 
imental methods (petrography, EPR, thermogravimetric Fourier 
transform infrared spectroscopy) were also studied. 


15204 (DOE/ID/12839-T7) Characterization of oll and gas 
reservoir heterogeneity: [Quarterly report], January 1, 1993— 
March 31, 1993. Sharma, G.D. Alaska Univ., Fairbanks, AK 
(United States). Petroleum Development Lab. [1993]. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-901D12839. Order Number DE93011923. Source: OSTI; 
NTIS; GPO Dep. 

The ultimate objective of this cooperative research project is to 
characterize Alaskan petroleum reservoirs in terms of their re- 
serves, physical and chemical properties, geologic configuration in 
relation to lithofacies and structure, and development potential. The 
project has two tasks: Task | is a geological description of the 
reservoirs including petrophysical properties, i.e., porosity, perme- 
ability, permeability variation, formation depth, temperature, and 
net pay, facies changes and reservoir structures as drawn from 
cores, well logs, and other geological data. Task 2 is reservoir fluid 
characterization—determination of physical properties of reservoir 
fluids including density, viscosity, phase distributions and composi- 
tion as well as petrogenesis—source rock identification; and the 
study of asphaltene precipitation for Alaskan crude oils. 


15205 (EUR-14040) Transmission and reflection tomo- 
graphic inversion of offset VSP-data and the use of the results 
for target-oriented processing of reflection seismic data. 
Lehmann, 8B. (Bochum Univ. (Germany)); Krolipfeifer, D.; Dresen, 
L.; Gelbke, C. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. 122p. Contract EN3C-0057-D (BA). 
Source: OSTI; NTIS (US Sales Only). 

This paper presents data processing methods to explore a spe- 
cial target like petroleum deposits by means of reflection seismics. 
A tomographic inversion procedure for traveltime and amplitude 
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data from combined Vertical Seismic Profiling (VSP)/crosshole- 
measurements and surface profiles was developed. This procedure 
consists of two phases: (i) the forward modelling and (ii) the inver- 
sion. Looking for a suitable forward modelling led to the Gaussian 
beam method. It is a fast method for computing synthetic seismo- 
grams with all desired arrivals (direct, refracted, reflected P-/SV-/ 
SH-waves with their conversions). Using a set of test models, the 
reliability and accuracy of the Gaussian beams have been shown. 
Looking for a suitable inversion technique led to the iterative recon- 
struction techniques (ART (Analytic Reconstruction Technique)/ 
SIRT). An important advantage of the iterative approach is the pos- 
sibility of considering curved ray paths, reflected phases or other 
arrivals. The forward modelling was fitted to the iterative inversion 
process Simultaneous Iterative Reconstruction Technique (SIRT). A 
synthetic reverse VSP-model demonstrated the possibilities of this 
new inversion procedure for both traveltime and amplitude 
tomography. These results were compared with the standard tomo- 
graphic inversion. 120 refs., 59 figs., 5 tabs. 
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15206 (BNL-48381) Effects of selected thermophilic mi- 
croorganisms on crude oils at elevated temperatures and 
pressures: Quarterly report, July 1, 1992-September 30, 1992. 
Premuzic, E.T.; Lin, M.S. Brookhaven National Lab., Upton, NY 
(United States). Oct 1992. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE93009026. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to determine the chemical and 
physical effects of thermophilic and thermoadapted organisms on 
crude oils and cores at elevated temperatures and pressures. Ulti- 
mately a data base will be generated which will be used in 
technical and economic feasibility studies leading to field applica- 
tions. Progress reports are presented for the following tasks: 
duration of biotreatment and media effects where comparative 
studies of microbial effects on different types of heavy oils are dis- 
cussed; construction of core-flooding systems; and microscopic 
comparison of reaction mixtures. 


15207 (BNL-48560) Effects of selected thermophilic mi 
croorganisms on crude oils at elevated temperatures and 
pressures: Quarterly report, October 1, 1992—December 31, 
1992. Premuzic, E.T.; Lin, M.S. Brookhaven National Lab., Upton, 
NY (United States). 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE93009878. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to determine the chemical and 
physical effects of thermophilic and thermoadapted organisms on 
crude oils and cores at elevated temperatures and pressures. 
Ultimately a data base will be generated which will be used in tech- 
nical and economic feasibility studies leading to field applications. 
Progress to date are described for: construction of core-flooding 
systems; studies of trends in biochemical interactions between dif- 
ferent microorganisms and crude oils; and comparative studies of 
interaction between different crude oils and microorganisms. 


15208 (DOE/BC-—92/2) Contracts for field projects and sup- 
porting research on enhanced oll recovery: Progress review 
No. 70, quarter ending March 31, 1992. USDOE Assistant Secre- 
tary for Fossil Energy, Washington, DC (United States); USDOE 
Bartlesville Project Office, OK (United States). Mar 1993. 184p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93000110. Source: OSTI; NTIS; GPO Dep. 
Accomplishments for the past quarter are presented for the fol- 
lowing tasks: chemical flooding—supporting research; gas 
displacement—supporting research; thermal recovery—supporting re- 
search; geoscience technology; resource assessment technology; 


and microbial technology. A list of available publication is also pro- 
vided. 


15209 (DOE/BC/14600—-41) Aspects of non-Newtonian flow 
and displacement in porous media. Shah, C.; Yortsos, Y.C. Uni- 
versity of Southern California, Los Angeles, CA (United States). 
Dept. of Chemical Engineering. Feb 1993. 77p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG22- 
90BC14600. Order Number DE93000128. Source: OSTI; NTIS; 
GPO Dep. 

The rheology of many heavy oils has been shown to be non- 
Newtonian, Bingham plastics being one manifestation of heavy oil 
flow. In EOR applications, non-Newtonian fluids such as low 
concentration polymer solutions, emulsions, gels etc. are simulta- 
neously injected to increase the viscosity of driving agents that 
displace oil. Such rheologically complex fluids are used to improve 
sweep efficiencies, divert displacing fluids and block swept zones. 
The present study has been undertaken to understand the flow of 
non-Newtonian fluids through porous media. The work considered 
involves the numerical (pore network) modeling of both single and 
multiphase flow of power-law and Bingham plastic fluids in 
network-like porous media. We consider aspects of both single- 
and multi-phase flow and displacement. Section 2 describes ele- 
mentary aspects of non-Newtonian flow and some simple models 
for porous media. Viscoelastic effects in the flow of non-Newtonian 
fluids are also discussed. The section includes a brief literature re- 
view on non-Newtonian flow in porous media. Section 3 describes 
single-phase flow. 


15210 (DOE/BC/14650-10) A novel approach to modeling 
unstable EOR displacements: Quarterly report, October 1992- 
December 1992. Peters, E.J. Texas Univ., Austin, TX (United 
States). Dept. of Petroleum Engineering. [1992]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90BC14650. Order Number DE93010065. Source: OSTI; NTIS; 
GPO Dep. 

This research is aimed at developing a methodology for predict- 
ing the performance of unstable displacements in heterogeneous 
reservoirs. A performance prediction approach that combines nu- 
merical modeling with laboratory imaging experiments is being 
developed. Flow visualization experiments are being performed on 
laboratory corefloods using X-ray Computed Tomography (CT) and 
other imaging technologies to map the ensitu fluid saturations in 
time and space. A systematic procedure is being developed to 
replicate the experimental image data with high-resolution numeri- 
cal models of the displacements. The well-tuned models will then 
be used to scale the results of the laboratory coreflood experi- 
ments to heterogeneous reservoirs in order to predict the 
performance of unstable displacements in such reservoirs. 


15211 (DOE/BC/14663-10) New microorganisms and pro- 
cesses for MEOR: Quarterly report ending, December 31, 1992. 
Sperl, P.L.; Sperl, G.T. Injectech, Inc., Ochelata, OK (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90BC14663. Order Number 
DE93010066. Source: OSTI; NTIS; GPO Dep. 

We have been successful in isolating and characterizing sulfate 
reducing bacteria and denitrifying Thiobacillus sp. from oil field wa- 
ters which can use volatile fatty acids and dissolve carbonates 
found in these waters and formations. We have shown that these 
cultures can feed each other in sequential cultures and survive in 
mixed culture as long as sterile conditions are maintained. When 
nonsterile conditions are present both organism types are only suc- 
cessful to a limited degree, and, instead, an additional microflora 
develop belonging to the heterotrophic denitrifying bacteria. These 
microorganisms appear to be potentially useful in new MEOR pro- 
cesses through the production of pressure forming gases, 
viscosifying agents and the removal and prevention of de novo syn- 
thesis of hydrogen sulfide and are currently being pursued. They 
are capable of producing large amounts of gas, predominantly ni- 
trogen and carbon dioxide and also form viscosifying agents under 
conditions which we believe we can easily maintain in an oil reser- 
voir. In this report we show that they are also potent agents for the 
control of SRB growth, development and production of sulfide. 


15212 (DOE/BC/14881—1) Improving reservoir conformance 
using gelled polymer systems: First quarterly report, Septem- 
ber 25, 1992-December 24, 1992. Green, D.W.; Willhite, P.G. 
Kansas Univ. Center for Research, Inc., Lawrence, KS (United 
States). 25 Dec 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92BC14881. Order Number 
DE93010078. Source: OSTI; NTIS; GPO Dep. 





The general objectives are to (1) to identify and develop gelled 
polymer systems which have potential to improve reservoir confor- 
mance of fluid displacement processes, (2) to determine the 
performance of these systems in bulk and in porous media, and (3) 
to develop methods to predict the capability of these systems to re- 
cover oil from petroleum reservoirs. This work focuses on three 
types of gel systems — an aqueous polysaccharide (KUSP1) sys- 
tem that gels as a function of pH, the chromium-based system 
where polyacrylamide and xanthan are crosslinked by Cr(Ill) and 
an organic crosslinked system. Development of the KUSP1 system 
and evaluation and, identification of the organic crosslinked system 
will be conducted. The laboratory research is directed at the funda- 
mental understanding of the physics and chemistry of the gelation 
process in bulk form and in porous media. This knowledge will be 
used to develop conceptual and mathematical models of the gela- 
tion process. Mathematical models will then be extended to predict 
the performance of gelled polymer treatments in oil reservoirs. 
Progress report are presented for the following tasks: Development 
and selection of gelled polymer systems; physical and chemical 
characterization of gel systems; and mathematical modelling of gel 
systems. 


15213 (DOE/BC/14882-1) Responsive copolymers for en- 
hanced petroleum recovery: Quarterly technical progress 
report, September 22, 1992—December 22, 1992. McCormick, C.; 
Hester, R. University of Southern Mississippi, Hattiesburg, MS 
(United States). Dept. of Polymer Science. [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92BC14882. Order Number DE93010977. Source: OSTI; NTIS; 
GPO Dep. 

The overall goal of this research is the development of advanced 
water-soluble copolymers for use in enhanced oil recovery which 
rely on reversible microheterogeneous associations for mobility 
control and reservoir conformance. Technical progress is summa- 
rized for the following tasks: advanced copolymer synthesis; 
characterization of macromolecular structure and properties; and 
solution rheology in a porous media. 


15214 


(DOE/BC/14886—1) Investigation of oll recovery im- 
provement by coupling an interfacial tension agent and a 


mobility control agent in light oil reservoirs: Technical 
progress report, October-December 1992. Pitts, M.J. Surtek, 
Inc., Golden, CO (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92BC14886. Order Number DE93010077. Source: OSTI; NTIS; 
GPO Dep. 

The study will investigate two major areas concerning co- 
injecting an interfacial tension reduction agent(s) and a mobility 
control agent. The first will consist of defining the mechanisms of 
interaction of an alkaline agent, a surfactant and a polymer on a 
fluid-fluid and a fluid-rock basis. The second is the improvement of 
the economics of the combined technology. This report examines 
the effect of different e agents, surfactants, and combinations of 
surfactant and e agents on the reduction of interfacial tension be- 
tween a fluvial deltaic crude oil and the aqueous solution. The 
preliminary evaluations of the effect of pK surfactant structure, and 
alkali type are discussed. 


15215 (DOE/BC/14958-T1) Green River Basin Formation 
water flood demonstration project, Uinta Basin, Utah: Quar- 
terly technical progress report, October 21-December 31, 1992. 
Lomax, J.D. (Lomax Exploration Co., Salt Lake City, UT (United 
States)); Nielson, D.L.; Deo, M.D. Lomax Exploration Co., Salt 
Lake City, UT (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-93BC14958. 
Order Number DE93010072. Source: OSTI; NTIS; GPO Dep. 

The Green River Formation of the Uinta Basin, Utah, contains 
abundant hydrocarbons that are inefficiently produced by primary 
means. However, secondary recovery projects have only been 
rarely implemented, largely because of complex geology and hy- 
drocarbon chemistry. An evaluation of the successful Lomax 
Monument Butte Unit water flood will be performed under this con- 
tract, and based on this information, water floods will be initiated in 
nearby Travis and Boundary units. The project will also develop 
new techniques to characterize reservoir heterogeneity and the 
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response of the reservoir to water flooding. In 1987, Lomax Explo- 
ration Company successfully implemented a water flood on their 
Monument Butte Unit which has a geologically heterogeneous low 
energy reservoir with a high paraffin crude oil. Production of about 
5% of the OOIP from primary methods was increased through the 
water flood to an estimated recovery of 20% OOIP. The project 
will: (1) perform a technical evaluation of the successful Monument 
Butte Unit; (2) based on this information, extend the successful wa- 
ter flood to nearby Travis and Boundary units; (3) develop new 
characterization techniques and (4) transfer the technology to 


operators, regulators, government agencies, and the financial com- 
munity. 


15216 (DOE/ID/01570-T163) Enhanced oil recovery and 
applied geoscience research program: [Quarterly] report, Oc- 
tober 1—-December 31, 1992. Thomas, C.P. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93009962. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research program are to develop microbial 
enhanced oil recovery (MEOR) systems for application to reser- 
voirs containing medium to heavy oils and to evaluate reservoir 
wettability and its effects on oil recovery. The MEOR research 
goals include: (a) the development of bacterial cultures that are 
effective for oil displacement under a broad range of reservoir con- 
ditions; (b) improved understanding of the mechanisms by which 
microbial systems displace oil under reservoir conditions; (c) deter- 
mination of the feasibility of combining microbial systems with or 
following conventional enhanced oil recovery (EOR) processes, 
such as miscible and immiscible gas flooding, polymer and chemi- 
cal flooding, and thermal methods; (d) development of an MEOR 
field process design; and (e) implementation of an industry cost- 
shared field demonstration project. The goals of the reservoir 
wettability project are to develop: (a) a better methods for assess- 
ment of reservoir core wettability, (b) more certainty in relating 
laboratory core analysis procedures to field conditions, (c) a better 
understanding of the effects of reservoir matrix properties and het- 
erogeneity on wettability, and (d) improved ability to predict and 
influence EOR response through control of wettability in reservoirs. 
Accomplishments for this quarter are described for: MEOR re- 
search and field applications; and evaluation of reservoir wettability 
and its effects on oil recovery. 


15217 (DOE/MC/26031-8) Field verification of CO 2-foam: 
Third annual report, October 1, 1991—September 30, 1992. Mar- 
tin, F.D.; Heller, J.P.; Weiss, W.W. New Mexico Inst. of Mining and 
Technology, Socorro, NM (United States). New Mexico Petroleum 
Recovery Research Center. Feb 1993. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-89MC26031. 
Order Number DE93000127. Source: OSTI; NTIS; GPO Dep. 

The East Vacuum Grayburg/San Andres Unit (EVGSAU), oper- 
ated by Phillips Petroleum Company, is the site selected for a 
comprehensive evaluation of the use of foam for improving the ef- 
fectiveness of a C02 flood. The four-year project, jointly funded by 
the EVGSAU Working Interest Owners, the US Department of En- 
ergy, and the State of New Mexico, began in late 1989. The 
Petroleum Recovery Research Center, a division of the New Mex- 
ico Institute of Mining and Technology is providing laboratory and 
research support for the project. A Joint Project Advisory Team 
composed of technical representatives from several major oil com- 
panies provides input, review, and guidance for the project. This 
third annual report details various aspects of the C02-Foam Field 
Verification Pilot test at EVGSAU. The report presents: (1) an 
overview of the operating plan for the project, (2) details of the 
foam injection schedule and design criteria, (3) a discussion of the 
data collection program and performance criteria to be used in 
evaluating successful application of foam for mobility control in the 
EVGSAU C0p project, and (4) preliminary results from the field in- 
jection test. Specific items discussed in the foam injection design 
include the determination of surfactant volume and concentration, 
selection of the surfactant-alternating-gas (SAG) injection sequence 
for foam generation, field facilities, operations during foam injec- 
tion, and contingency plans. An extensive data collection program 
for the project is discussed including production testing, injection 
well pressure and rate monitoring, injection profiles, production well 
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logging, observation well logging program, and both gas and water 
phase tracer programs. 


15218 (NEDO-ITE—-9106) Study on technology for effective 
utilization of carbon dioxide in view of global environment. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1992. 201p. (In Japanese). Sponsored by New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Order Number DE93781440. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Research and study are made on the total system used for EOR 
(Enhanced Oil Recovery) as a means to recover CO2 from fixed 
emission sources and fix it. An EOR feasibility study is carried out 
in East Kalimantan, Indonesia. Further, researches at home and 
overseas are made on iron making, Oil refining, cement and natu- 
ral gas refining as well as electric power as CO2 fixed emission 
sources, and it is found that the system which uses the local fixed 
emission source is also possible. For optimization of the total sys- 
tem, EOR, CO2 recovery/liquefaction, transport vessels carrying 
both LPG and LCO2, and recycle plants are studied. In the present 
estimation, the cost of CO2 is higher than that of CO2 used in the 
injection of CO2 presently conducted on a commercial base, but 
the cost is expected to be reduced by future technical development. 
The method in which CO2 is fixed while performing EOR is an ex- 
tension of the technology already carried out and seems to have 
the earliest materialization as a system. 10 refs., 93 figs., 68 tabs. 


15219 (NEI-NO-323) Equipment supplier. Gioppen, EE. 
(Frank Mohn A/S (Norway)). Norsk Petroleumsforening, Oslo (Nor- 
way). 1990. [32p.] (CONF-9004370—-2: Platform Completion, 
Stavanger (Norway) 25-26 Apr 1990). Order Number 
DE93778409. Source: OSTI; NTIS. 

The conference paper deals with the involvement, contribution, 
and responsibility of a supplier in overall offshore platform comple- 
tion. The examples being discussed include systems of fire water 


pumps, testing of turbine-driven water injection pumps and sys- 


tems, pump module construction, string testing of complete 
diesel-driven pump modules, heavy rotating machinery, power pack 


assembly, types of trunnions, and a system designed for chemical 
carriers. 16 figs. 


15220 (NEI-NO-324) Integrated module deliveries. Knutsen, 
K. (Saga Petroleum A/S (Norway)). Norsk Petroleumsforening, 
Oslo (Norway). 1990. [35p.] (CONF-9004370-3: Platform Comple- 
tion, Stavanger (Norway), 25-26 Apr 1990). Order Number 
DE93778410. Source: OSTIi; NTIS. 

The paper gives an outline of the basis and the strategies for the 
construction and completion of the Snorre TLP integrated deck. 
Special emphasis is given to the early completion of one of the in- 
tegrated modules (preassembiies), the water injection preassembly 
D21. A description is given of the operators efforts of taking new 
technology into use for the water injection system in order to re- 
duce the topside weight and how this has influenced the operators 
approach and planning of the construction and completion of the 
water injection facilities. Finally, the extended responsibility given to 
the fabrication contractor in connection with the completion of the 
water injection preassembly is described. 6 figs. 


15221 (NIPER-615) Data requirements and acquisition for 
reservoir characterization. Jackson, S.; Chang, Ming Ming; Tham, 
Min. National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (United States). Mar 1993. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE93000121. Source: OSTI; NTIS; GPO Dep. 

This report outlines the types of data, data sources and mea- 
surement tools required for effective reservoir characterization, the 
data required for specific enhanced oil recovery (EOR) processes, 
and a discussion on the determination of the optimum data density 
for reservoir characterization and reservoir modeling. The two basic 
sources of data for reservoir characterization are data from the 
specific reservoir and data from analog reservoirs, outcrops, and 
modern environments. Reservoir data can be divided into three 
broad categories: (1) rock properties (the container) and (2) fluid 
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properties (the contents) and (3)interaction between reservoir rock 
and fluid. Both static and dynamic measurements are required. 


15222 (NIPER-634) Integration of the geological/ 
engineering mode! with production performance for Patrick 
Draw Field, Wyoming. Jackson, S. National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (United States). Mar 1993. 
122p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC22-83FE60149. Order Number DE93000130. 
Source: OSTI; NTIS; GPO Dep. 

The NIPER Reservoir Assessment and Characterization Re- 
search Program incorporates elements of the near-term, mid-term 
and long-term objectives of the National Energy Strategy-Advanced 
Oil Recovery Program. The interdisciplinary NIPER team focuses 
on barrier island reservoirs, a high priority class of reservoirs, that 
contains large amounts of remaining oil in place located in mature 
fields with a high number of shut-in and abandoned wells. The 
project objectives are to: (1) identify heterogeneities that influence 
the movement and trapping of reservoir fluids in two examples of 
shoreline barrier reservoirs (Patrick Draw Field, WY and Bell Creek 
Field, MT); (2) develop geological and engineering reservoir char- 
acterization methods to quantify reservoir architecture and predict 
mobile oil saturation distribution for application of targeted infill 
drilling and enhanced oil recovery (EOR) processes; and (3) sum- 
marize reservoir and production characteristics of shoreline barrier 
reservoirs to determine similarities and differences. The major find- 
ings of the research include: (1) hydrogeochemical analytical 
techniques were demonstrated to be an inexpensive reservoir char- 
acterization tool that provides information on reservoir architecture 
and compartmentalization; (2) the formation water salinity in Patrick 
Draw Field varies widely across the field and can result in a 5 to 
12% error in saturation values calculated from wireline logs if the 
salinity variations and corresponding resistivity values are not ac- 
counted for; and (3) an analysis of the enhanced oil recovery 
(EOR) potential of Patrick Draw Field indicates that COz flooding in 
the Monell Unit and horizontal drilling in the Arch Unit are potential 
methods to recover additional oil from the field. 


15223 (NIPER-676) [National Institute for Petroleum and 
Energy Research] monthly progress report, January 1993. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Mar 1993. 62p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE93009158. Source: OSTI; NTIS; GPO Dep. 

Accomplishments for the month of January are briefly described 
for the following tasks: energy production research; fuels research; 
and supplemental government programs. Energy production re- 
search includes: reservoir assessment and characterization; TORI 
research support; development of improved microbial flooding 
methods; development of improved chemical flooding methods; de- 
velopment of improved alkaline flooding methods; mobility control 
and sweep improvement in chemical flooding; gas_ flood 
performance prediction improvement; mobility control, profile modi- 
fications, and sweep improvement in gas flooding; three-phase 
relative permeability research; thermal processes for light oil recov- 
ery; thermal processes for heavy oil recovery; and imaging 
techniques applied to the study of fluid in porous media. Fuel 
research includes: development of analytical methodology for anal- 
ysis of heavy crudes; and thermochemistry and thermophysical 
properties of organic nitrogen and diheteroatom  contain- 
ing compounds. supplemental Government program _ includes: 
microbial-enhanced waterflooding field project; feasibility study of 
heavy oil recovery in the midcontinent region—Oklahoma, Kansas, 
and Missouri; surfactant- enhanced alkaline flooding field project; 
process-engineering property measurements on heavy petroleum 
components; development and application of petroleum production 
technologies; upgrade BPO crude oil data base; simulation analy- 
sis of steam-foam projects; DOE education initiative project; field 
application of foams for oil production symposium; technology 
transfer to independent producers; and compilations and analysis 
of outcrop data from the Muddy and Almond formations. 


15224 (SAND-92-1711C) Analysis of sucker rod and 
sinkerbar failures. Waggoner, J.R.; Buchheit, R.G. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 








Contract AC04-76DP00789. (CONF-930486-1: Conference on 
southwest petroleum, Lubbock, TX (United States), 21-22 Apr 
1993). Order Number DE93006290. Source: OSTI; NTIS; GPO 
Dep. 

This paper presents results from a study to analyze the perfor- 
mance and failures of the sucker rod/sinkerbar string used in 
beam-pumping operations through metallography, structural finite 
element analysis, and detailed failure data collection. Metallogra- 
phy demonstrated that microstructure of steel bar stock needs to 
be considered. Current specification based on tensile strength, or 
yield strength, may not be appropriate since failure occurs because 
of fatigue and not yielding. Finite element analysis of the threaded 
connection identifies stress and fatigue concentrations and quanti- 
tatively assesses the performance and failure of coupling designs 
under a variety of loading conditions. Subcritical fractures observed 
in the metallography are also suggested by the calculated stress 
distribution in the threaded coupling. Failure data illustrates both 
magnitude and frequency of the failures, as well as categorizing 
the suspected cause of failure. This failure information alone can 
reduce failures by indicating specific problem areas. These results 
are expected to yield improved choice of metal bar stock, thread 


design, and make-up practices which can reduce sucker rod fail- 
ures. 
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15225 (EUR-13986) Light products from asphaltenic oil 
residues by flash-coking with the LR process and hydrotreat- 
ing. Schmalfeld, J. (Lurgi Umwelt und Chemotechnik GmbH, 
Frankfurt am Main (Germany)); Peries, J.P. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1992. 102p. 
Contract EN3C-0025-D (B). Source: OSTI; NTIS (US Sales Only). 

The project ’Light products from asphaltenic oil residues by flash- 
coking with the LR process and hydrotreating’ has been finalized 
with the achievements and conclusions described in the final report 
attached hereto. In a joint research programme, the French group 
Gerth, formed by the companies ELF, IFP and Total, and the Ger- 
man company Lurgi have investigated a new route of refinery 
technology. This route applies solvent deasphalting of heavy 
residues followed by flash-coking of the asphaltenes obtained and 
hydrotreatment of the products. The project was partly supported 
by the Commission of the European Communities. The project has 
a high potential of providing an increased yield of gasoline and fuel 
oil. The work programme commenced with the modification of a 
bench-scale flash-coking unit which simulates the LR coking pro- 
cess. Extended flash coking tests were performed with selected 
solid asphaltenes ranging between 40 and 53 wt% in Conradson 
carbon content. The results revealed a correlation of oil yield with 
flash-coking temperature and heat carrier recycle ratio. The lowest 
possible coking temperature and recycle ratio are preferable. LR 
flash-coking oil obtained was subjected to fractionation into naph- 
tha, gas oi! and vacuum gas oil distillate cuts. Inspection of 
products and subsequent hydrotreatment of coker distillates 
blended with corresponding SR oil products revealed a great po- 
tential for this novel upgrading route for heavy residues. 16 figs., 
20 tabs. 


15226 (IFP—40196) Study on sulfur compounds effect 
upon hydrogenation catalysts in liquid phase. Duchesne, P. 
Paris-6 Univ., 75 (France); Institut Francais du Petrole (IFP), 92 - 
Rueil-Malmaison (France). Apr 1992. 235p. (In French). Source: 
OSTI; NTIS (US Sales Only). 

Aromatic compounds and olefins are in great demand in 
petroleum refining and petroleum chemistry. These compounds are 
rare in petroleum. So it is necessary to subject naphtha, distillates 
and distillation residues to cracking and various pyrolysis which are 
among other things: steam cracking, catalytic cracking, visbreak- 
ing, coking, ... These processes, named conversion processes, 
don't produce only expected compounds. Unsaturated compounds 
such diolefins or acetylenic compounds can appear. Diolefins 
hydrogenation may be used to produce expected compounds. Pal- 
ladium is the most active and selective metal which can be used 
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as catalyst in hydrogenation process.in this thesis, palladium poi- 
soning on aluminium oxides catalyst support during hydrogenation 
processes is studied. The effects of organic sulfur compounds 
(thiophene, n-butanethiol, dibutyidisulfur) on hydrogenation kinetic 
and on catalyst or catalyst support are described and modeling. 75 
refs., 40 figs., 19 tabs. 


15227 (IFP—40228) Deactivation by coking of catalysts for 
petroleum residues hydro-treating. Gualda, G. Paris-6 Univ., 75 
(France); Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France). Dec 1990. 275p. (in French). Source: OSTI; NTIS (US 
Sales Only). 

Since the end of seventies, it becomes more and more neces- 
sary to develop heavy cut treatment and valorize petroleum 
residues. Their activity reduce under the effect of metals contained 
in the cuts and coke formation inside porosity. One of the major 
problems is the limitation of industrial catalysts life time. This thesis 
studies deactivation phenomenon of catalysts used during heavy 
cut hydro-treatment and particularly coking catalysts. 140 refs., 86 
figs., 74 tabs., 6 appendices. 


15228 (IFP—40347) Study of deactivation phenomenons in 
hydrocracking catalysts. Dujardin, O. Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison (France); Paris-6 Univ., 75 (France). 
Dec 1992. 178p. (In French). Source: OSTI; NTIS (US Sales Only). 
The purpose of this work is to obtain experimental data on 
several inactivation parameters by poisoning or inhibition of hydroc- 
racking catalysts in the presence of different contaminants. So 
severe hydrocracking conditions have been simulated with 
operating conditions playing (low pressure) while using heptane hy- 
drocracking model. The study shows the influence of catalyst state 
and operating conditions on the inactivation type and coke forma- 
tion on the surface of catalyst support. 85 refs., 45 figs., 28 tabs. 
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15229 (NEI-NO-320) Improving operational safety through 
exploitation of design knowledge: An investigation of offshore 
platform safety. Langli, G. Trondheim Univ. (Norway). Norges 
Tekniske Hoegskole. Aug 1992. 447p. Order Number DE93778394. 
Source: OSTI; NTIS. 

Part one of the report concerns the design and operation of off- 
shore production systems from a safety point of view, and means 
to improve operational safety. Analyses of major accidents in the 
offshore and nuclear domains show that such accidents often are 
results of maintenance activities and human failures, and that the 
cause-mechanisms are comparable. In retrospect, carefully per- 
formed risk and reliability analyses reveal accident scenarios and 
failure mechanisms. Further, the control room operators sometimes 
lack design knowledge as it is utilized in and results from risk and 
reliability analyses. Hence, making such knowledge available to the 
control room operators in addition to improved utilization of data 
emanating from the control system would enhance and improve the 
operators’ decision-making capabilities concerning fault detection, 
diagnosis and crisis intervention. Investigations concerning safety 
and how it is ensured and implemented in the design of offshore 
development projects show that the design teams sometimes lack 
operational data. Such data are required in order to improve sys- 
tems design and the inherent safety level of the system being 
designed. Hence, operational data are needed in design, and de- 
sign knowledge is needed in operation. Part two’s main concern is 
means for fault detection and diagnosis. A concept of a computer 
based system for operational risk management and decision sup- 
port is described. The system is called IRMA (intelligent Risk 
Management System). IRMA’s main functions are early fault detec- 
tion and diagnosis which are enabled through utilization of on-line 
and off-line process data and design knowledge. 204 refs., 121 
figs. 
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15230 (DOE/EIA-0109(93/02)) Petroleum supply monthly, 
February 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 2 Mar 1993. 
170p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93009359. Source: OSTI; NTIS; GPO; GPO Dep. 
The Petroleum Supply Monthly (PSM) is one of a family of three 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other two publications are 
the Weekly Petroleum Status Report (WPSR) and the Petroleum 
Supply Annual (PSA). Data presented in the PSM describe the 
supply and disposition of petroleum products in the United States 
and major US geographic regions. The data series describe pro- 
duction, imports and exports, inter-Petroleum Administration for 
Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States 
and the District of Columbia). The reporting universe includes 
those petroleum sectors in Primary Supply. Included are: 
petroleum refiners, motor gasoline blenders, operators of natural 
gas processing plants and fractionators, inter-PAD transporters, im- 
porters, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections (1) the Summary Statistics and (2) the Detailed Statistics. 


15231 (DOE/EIA-0520(93/02)) International petroleum 
statistics report, February 1993. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 1 Mar 1993. 66p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93009029. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on worldoil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1980, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for world. This balance is presented in quarterly 
intervals for the most recent two years. Section 3 presents data on 
oil imports by OECD countries. This section contains annual data 
for the most recent year, quarterly data for the most recent two 
quarters, and monthly data for the most recent twelve months. 
Section 4 presents annual time series data on world oil production 
and oil stocks, demand, and trade for the years 1970 through 
1991; OECD stocks from 1973 through 1991; and OECD trade 
from 1982 through 1991. 


15232 (DOE/EIA-0538(92/93-20)) Winter fuels report, week 
ending February 26, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 4 
Mar 1993. 2p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93009190. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timeiy 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillatefuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a USlevel and for PADD's |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 
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15233 (NEI-NO-322) The Norsk Hydro implementation of 
mechanical completion for the Oseberg project. Holter, H.G. 
(Norsk Hydro, Oslo (Norway)). Norsk Petroleumsforening, Oslo 
(Norway). 1990. [19p.] (CONF-9004370-1: Platform Completion, 
Stavanger (Norway), 25-26 Apr 1990). Order Number 
DE93778408. Source: OSTI; NTIS; INIS. 

The conference paper deals with the implementation of mechani- 
cal completion of the Oseberg oil and natural gas field on the 
Norwegian continental shelf. Topics being discussed are concerned 
with the philosophy/system, organization/responsibility, vendor 
packages, and module sites/hook-up. The obtained experience 
from the Oseberg phase 1 being implemented in phase 2 are dis- 
cussed. 4 figs. 


15234 (SAND-92-1613) The impact of 3D seismic technol- 
ogy on the petroleum market. Bruch, V.L. (Sandia National 
Labs., Albuquerque, NM (United States)); Bohi, D.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Feb 1993. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93009615. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Three dimensional (3D) seismic technology is regarded as one 
of the most significant. improvements in oil exploration technology 
to come along in recent years. This report provides an assessment 
of the likely long-term effect on the world oil price and some possi- 
ble implications for the firms and countries that participate in the oil 
market. The potential reduction in average finding costs expected 
from the use of 3D seismic methods and the potential effects these 
methods may have on the world oil price were estimated. Three di- 
mensional seismic technology is likely to have a more important 
effect on the stability rather than on the level of oil prices. The 
compéetitive position of US oil production will not be affected by 3D 
seismic technology. 
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15235 (EGG-10617-2166) Endangered Species Program, 
Naval Petroleum Reserves in California: Annual report, FY92. 
EG and G Energy Measurements, Inc., Goleta, CA (United States). 
Santa Barbara Operations. Dec 1992. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-88NV10617. 
Order Number DE93009909. Source: OSTI; NTIS; INIS; GPO Dep. 

Naval Petroleum Reserve No. 1 (NPR-1) is operated by the U. 
S. Department of Energy (DOE) and Chevron USA (CUSA). Four 
federally-listed endangered animal species and one federally- 
threatened plant species are known to occur on the Navai 
Petroleum Reserves in California (NPRC): the San Joaquin kit fox 
(Vulpes velox macrotis), blunt-nosed leopard lizard (Gambelia 
silus), giant kangaroo rat (Dipodomys ingens), Tipton kangaroo rat 
(Dipodomys nitratoides nitratoides), and Hoover's wooly-star (Erias- 
trum hooveri). All five are protected under the Endangered Species 
Act of 1973 (as amended) (Public Law 93-205), which declaresthat 
it is the policy of Congress that all Federal departments and agen- 
cies shall seek to conserve endangered and threatened species 
and shall utilize their authorities in furtherance of the purposes of 
the Act. DOE is also obliged to determine whether actions taken by 
their lessees on Naval Petroleum Reserve No. 2 (NPR-2) will have 
any effects on endangered species or their habitats. The major ob- 
jective of the EG&G Energy Measurements, Inc. Endangered 
Species Program on NPR-1 and NPR-2 is to provide DOE with the 
scientific expertise and continuity of programs necessary for contin- 
ued compliance with the Endangered SpeciesAct. The specific 
objective of this report is to summarize progress and results of the 


Endangered Species Program made during Fiscal Year 1992 
(FY92). 


15236 (OCS/EIS/EA/MMS-—92-0054-Vol.1) Gulf of Mexico 
Sales 142 and 143: Central and western planning areas: Final 
Environmental impact Statement: Volume 1, Sections V.C. 
Minerals Management Service, New Orleans, LA (United States). 
Gulf of Mexico OCS Region. Nov 1992. 394p. Sponsored by De- 
partment of the Interior, Washington, DC (United States). Source: 
OSTI; INIS; Minerals Management Service, Gulf of Mexico OCS 





Region, 1201 Elmwood Park Boulevard, New Orleans, LA 70123- 
2394. 

This environmental impact statement (EIS) addresses two pro- 
posed Federal actions, lease Sales 142 and 143, that will offer for 
lease Gulf of Mexico Outer Continental Shelf (OCS) areas that 
may contain economically recoverable oil and gas resources. The 
lease sales are proposed for 1993 and include lease blocks in the 
Central Gulf of Mexico Planning Area (CPA) and Western Gulf of 
Mexico Planning Area (WPA). Up to 10,099 blocks will be available 
for lease under the two proposed actions; only a small percentage 
is expected to be actually leased. On average, 401 blocks in the 
Central Gulf and 264 blocks in the Western Gulf have been leased 
in individual Gulf of Mexico OCS lease sales since 1984. Of the 
blocks that will be leased as a result of the two proposed actions, 
only a portion will be drilled and result in subsequent production. 
The scoping process was used to obtain information and com- 
ments on the proposed actions and the potential environmental 
effects from diverse interests, including the affected States, Federal 
agencies, the petroleum industry, environmental and public interest 
groups, and concerned individuals. The input from these sources 
aided in the identification of significant issues, possible alternatives 
to the proposed actions, and potential mitigating measures. 


15237 (OCS/EIS/EA/MMS—92-0054-Vol.2) Gulf of Mexico 
Sales 142 and 143: Central and western planning areas: Final 
Environmental Impact Statement: Volume 2, Sections IV.D—IX. 
Minerals Management Service, New Orleans, LA (United States). 
Gulf of Mexico OCS Region. Nov 1992. 687p. Sponsored by De- 
partment of the Interior, Washington, DC (United States). Source: 
OSTI; INIS; Minerals Management Service, Gulf of Mexico OCS 
Region, 1201 Elmwood Park Boulevard, New Orleans, LA 70123- 
2394. 

This environmental impact statement (EIS) addresses two pro- 
posed Federal actions, lease Sales 142 and 143, that will offer for 
lease Gulf of Mexico Outer Continental Shelf (OCS) areas that 
may coniain economically recoverable oil and gas resources. The 
lease sales are proposed for 1993 and include lease blocks in the 
Central Gulf of Mexico Planning Area (CPA) and Western Gulf of 
Mexico Planning Area (WPA). Up to 10,099 blocks will be available 
for lease under the two proposed actions; only a small percentage 
is expected to be actually leased. On average, 401 blocks in the 
Central Gulf and 264 blocks in the Western Gulf have been leased 
in individual Gulf of Mexico OCS lease sales since 1984. Of the 
blocks that will be leased as a result of the two proposed actions, 
only a portion will be drilled and result in subsequent production. 
The scoping process was used to obtain information and com- 
ments on the proposed actions and the potential environmental 
effects from diverse interests, including the affected States, Federal 
agencies, the petroleum industry, environmental and public interest 
groups, and concerned individuals. This volume, Volume 2, reports 
on impacts from Sales 142 and 143. 


15238 (SAND—92-1970) E-beam radiolysis for oil spill clean 
up. Patterson, E.L.; Jackson, N.B.; Thornberg, S.M.; Samlin, G.E. 
Sandia National Labs., Albuquerque, NM (United States). Dec 
1992. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93005379. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes preliminary experiments to investigate 
electron-beam radiolysis of model compounds appropriate for 
crude oil spills on water or soil. Since no previous work in this area 
is known to exist, the rate of destruction of such concentrated or- 
ganic materials in aqueous media is not known. The experiments 
conducted here were designed to provide preliminary estimates of 
the destruction rate and the estimated costs. Samples of model 
compounds were irradiated to dose levels up to 700 Mrad (H20) 
and the change in chemical composition was determined by mass 
spectrometry/gas chromatography and Fourier transform infrared 
spectroscopy. It was found that a dose of 700 Mrads reduced the 
liquid volume of the model compound by 60% and that the major 
effect of irradiation was the formation of long chain alkanes and 
dimethyl and ethyl benzenes. Under certain conditions a solid poly- 
mer was found to form. When alcohol was present in the model 
compound, additional products included small quantities of ethane 
diodic acid, butanol, butanediol, and various other alcohols. Further 
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research is recommended to obtain a better analysis of the 
products, better values for the destruction rates, and better under- 
standing of dose rate effects. 
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15239 (BNL-48406) Maintenance and storage of fuel oil for 
residential heating systems: A guide for residential heating 
system maintenance personnel. Litzke, Wai-Lin. Brookhaven Na- 
tional Lab., Upton, NY (United States). Dec 1992. 40p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE93009259. Source: OSTI; NTIS; 
GPO Dep. 

The quality of No. 2 fuel affects the performance of the heating 
system and is an important parameter in the proper and efficient 
operation of an oil-burning system. The physical and chemical 
characteristics of the fuel can affect the flow, atomization and com- 
bustion processes, all of which help to define and limit the overall 
performance of the heating system. The use of chemical additives 
by fuel oil marketershas become more common as a method of im- 
proving the quality of the fuel, especially for handling and storage. 
Numerous types of additives are available, but reliable information 
on their effectiveness and proper use is limited. This makes select- 
ing an additive difficult in many situations. Common types of 
problems that contribute to poor fuel quality and how they affect 
residential heating equipment are identified inof this booklet. It cov- 
ers the key items that are needed in an effective fuel quality 
monitoring program, such as what to look for when evaluating the 
quality of fuel as it is received from a supplier, or how to assess 
fuel problems associated with poor storage conditions. References 
to standard procedures and brief descriptions of the procedures 
also are given. Approaches for correcting a fuel-related problem, 
including the potential uses of chemical additives are discussed. 
Different types of additives are described to help users understand 
the functions and limitations of chemical treatment. Tips on how to 
select andeffectively use additives also are included. Finally, the 
importance of preventative maintenance in any fuel monitoring pro- 
gram is emphasized. 


15240 (SAND-92-2890) Bayou Choctaw Caverns 15 and 17 
web analysis. Ehgartner, B. Sandia National Labs., Albuquerque, 
NM (United States). Jan 1993. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93008492. Source: OSTI; NTIS; GPO Dep. 

The relatively thin web of salt that separates Bayou Choctaw 
Caverns 15 and 17 was evaluated using the finite-element method. 
The stability calculations provided insight as to whether or not any 
operationrestrictions or recommendations are necessary. Because 
of the uncertainty in the exact dimensions of the salt web, various 
web thicknesses were examined under different operating scenar- 
ios that included individual cavern workovers and drawdowns. 
Cavern workovers were defined by a sudden drop in the oil side 
pressure at the wellhead to atmospheric. Workovers represent peri- 
ods of low cavern pressure. Cavern drawdowns were simulated by 
enlargening the cavern diameters, thus decreasing the thickness of 
the web. The calculations predict that Cavern 15 dominates the be- 
havior of the web because of its larger diameter. Thus, giventhe 
choice of caverns, Cavern 17 should be used for oil withdrawal in 
order to minimize the adverse impacts on web resulting from pres- 
sure drops or cavern enlargement. From a stability point of view, 
maintaining normal pressures in Cavern 15 was found to be more 
important than operating the caverns as a gallery where both cav- 
erns are maintained at the same pressure. However, during a 
workover, it may be prudent to operate the caverns under similar 
pressures to avoid the possibility of a sudden pressure surge at 
the wellhead should the web fail. 
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15241 (CONF-921110-48) Observations of soot in combus- 
tion of methanol/toluene spray flames. Avedisian, C.T. (Cornell 
Univ., Ithaca, NY (United States). Sibley School of Mechanical and 
Aerospace Engineering); Presser, C.; Semerjian, H.G.; Gupta, A.K. 
National Inst. of Standards and Technology, Gaithersburg, MD 
(United States). Chemical Science and Technology Lab. [1992]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al01-86CE90213. From Winter annual meeting of the 
American Society of Mechanical Engineers (ASME); Anaheim, CA 
(United States); 8-13 Nov 1992. Order Number DE93007992. 
Source: OSTI; NTIS; GPO Dep. 

The influence of composition on soot formation in spray flames 
was investigated using, a light scattering/dissymmetry ratio tech- 
nique to provide information on soot mean size and concentration. 
The study was carried out using binary mixtures of a sooting (i.e., 
toluene) and nonsooting (i.e., methanol) liquid. The ranage of mix- 
tures included methanol volume fractions, a, of 0 (i.e., pure 
toluene), 0.25, 0.50, 0.75, 0.85, 0.90, 0.95, 0.99, and 1.0 (pure 
methanol). The flames were generated with an air-assist atomizer 
under the same operating conditions to isolate the effect of liquid 
composition. 
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15242 (DOE/METC/C—93/7058) Development of natural gas 
from multiple geologic strata. Byrer, C.W. USDOE Morgantown 
Energy Technology Center, WV (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
9210320-1: Technologies for competitive growth in West virginia 
research seminar, Morgantown, WV (United States), 28 Oct 1992). 
Order Number DE93008248. Source: OSTI; NTIS; GPO Dep. 

The successful commercial efforts described in this report in- 
volve shallow, multiple gas-strata of coals, sands, and shales. The 
potential for West Virginia to develop gas from these multiple strata 
involving coalbeds is great. The shallow-gas strata represent a 
large natural gas resource in west Virginia which could be very 
beneficial, not only to the gas and coal industries, but to local mu- 
nicipalities, institutions, and existing state industries as well. 
Coalbed gas in West Virginia is an abundant, shallow source of 
natural gas which could help supply cheaper energy for local in- 
dustrial (or energy) parks for maintaining and attracting industry in 
the State. This gas resource could also help West Virginia become 
an even greater exporter of natural gas to the ever-growing east- 
ern US, New England, and mid-western gas markets. 
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15243 (NEI-NO-325) Subsea system commissioning. Gil, 
N.S. (Elf Aquitaine Norge A/S (Norway)). Norsk Petroleumsforen- 
ing, Oslo (Norway). 1990. [14p.] (CONF-9004370-4: Platform 
Completion, Stavanger (Norway), 25-26 Apr 1990). Order Number 
DE93778411. Source: OSTI; NTIS. 

The objective of this paper is to give a general presentation on 
how Elf Aquitaine Norge A/S performed the commissioning of the 
East Frigg (EF) Field onshore and offshore, respectively. Split of 
the responsibilities between the project groups, the commissioning 
team and the take over by the operational responsible entities are 
described. Computerized documentation system was used by the 
commissioning team which are now being used by the operational 
entities. EF was installed summer 1988 and came on stream 1988- 
08-19, well within the contractual start up date 1988-09-01. All 
installations were installed from a dedicated vessel without any 
diver assistance. 3 figs. 
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15244 (DOE/EIA-0542(93)) Natural gas productive capacity 
for the lower 48 states, 1982-1993. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Oil and 
Gas. 10 Mar 1993. 88p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93009786. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this report is to analyze monthly natural gas well- 
head productive capacity and project this capacity for 1992 and 
1993, based upon historical production data through 1991. Produc- 
tive capacity is the volume of gas that can be produced from a 
well, reservoir, or field during a given period of time against a cer- 
tain wellhead back-pressure under actual reservoir conditions 
excluding restrictions imposed by pipeline capacity, contracts, or 
regulatory bodies. For decades, natural gas supplies and produc- 
tive capacity have been adequate, although in the 1970's the 
capacity surplus was small because of market structure (both inter- 
state and intrastate), increasing demand, and insufficient drilling. In 
the early 1980’s, lower demand together with increased drilling led 
to a large surplus of natural gas capacity. After 1986, this large 
surplus began to decline as demand for gas increased, gas prices 
dropped, and gas well completions dropped sharply. In late De- 
cember 1989, this surplus decline, accompanied by exceptionally 
high demand and temporary weather-related production losses, led 
to concerns about the adequacy of monthly productive capacity for 
natural gas. This study indicates that monthly productive capacity 
will drop sharply during the 1992-1993 period. In the low gas price, 
low drilling case, gas productive capacity and estimated production 
demand will be roughly equal in December 1993. In base and high 
drilling cases, monthly productive capacity should be able to meet 
normal production demands through 1993 in the lower 48 States. 
Exceptionally high peak-day or peak-week production demand 
might not be met because of physical limitations. Beyond 1993, as 
the capacity of currently producing wells declines, a sufficient num- 
ber of wells and/or imports must be added each year in order to 
ensure an adequate gas supply. 


15245 (PNL-8490) Natural gas cost for evaluating energy 
resource opportunities at Fort Stewart. Stucky, D.J.; Shankle, 
S.A. Pacific Northwest Lab., Richland, WA (United States). Jan 
1993. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008629. Source: OSTI; NTIS; INIS; GPO Dep. 

Ft. Stewart, a United States Army Forces Command 
(FORSCOM) installation located near Hinesville, Georgia, is cur- 
rently undergoing an evaluation of its energy usage, which is being 
performed by Pacific Northwest Laboratory. In order to examine the 
energy resource opportunities (EROs) at Ft. Stewart, marginal fuel 
costs must be calculated. The marginal, or avoided, cost of gas 
service is used in conjunction with the estimated energy savings of 
an ERO to calculate the dollar value of those savings. In the case 
of natural gas, the costing becomes more complicated due to the 
installation of a propane-air mixing station. The propane-air station 
is being built under a shared energy savings (SES) contract. The 
building of a propane-air station allows Ft. Stewart to purchase nat- 
ural gas from their local utility at an interruptible rate, which is 
lower than the rate for contracting natural gas on a firm basis. The 
propane-air station will also provide Ft. Stewart with fuel in the 
event that the natural gas supply is curtailed. While the propane-air 
station does not affect the actual cost of natural gas, it does affect 
the cost of services provided by gas. Because the propane-air sta- 
tion and the SES contract affect the cost of gas service, they must 
be included in the analysis. Our analysis indicates a marginal cost 
of gas service of 30.0 cents per therm, assuming a total propane 
usage by the mixing station of 42,278 gallons (38,600 therms) an- 
nually. Because the amount of propane that may be required in the 
event of a curtailment is small relative to the total service require- 
ment, variations in the actual amount should not significantly affect 
the cost per therm. 
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15246 (ANL/CP-72393) Pipeline corridors through wet- 
lands. Zimmerman, R.E. (Argonne National Lab., IL (United 
States)); Wilkey, P.L.; Isaacson, H.R. Argonne National Lab., IL 
(United States). [1992]. 17p. Sponsored by Gas Research Inst., 
Chicago, IL (United States). DOE Contract W-31109-ENG-38. 
(CONF-921152-2: International gas research conference, Orlando, 
FL (United States), 16-19 Nov 1992). Order Number DE93004253. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents preliminary findings from six vegetational 
surveys of gas pipeline rights-of-way (ROW) through wetlands and 
quantifies the impacts of a 20-year-old pipeline ROW through a bo- 
real forest wetland. Six sites of various ages were surveyed in 
ecosystems ranging from coastal marsh to forested wetland. At all 
sites except one, both the number and the percentage of wetiand 
species on the Row approximated or exceeded those in the adja- 
cent natural area. The boreal forest study showed that (1) adjacent 
natural wetland areas were not altered in type; (2) water sheet flow 
restriction had been reversed by nature; (3) no nonnative plant 
species invaded the natural area; (4) three-quarters of the ROW 
area was a wetland, and (5) the ROW increased diversity. 


15247 (CONF-911133-13) Obtaining representative soll wa- 
ter samples with a hydraulically installed suction lysimeter. 
Chaimberg, M. (Institute of Gas Technology, Chicago, IL (United 
States)); Carty, R.H.; Scroppo, J.A. Institute of Gas Technology, 
Chicago, IL (United States). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
From American Institute of Chemical Engineers (AIChE) annual 
meeting; Los Angeles, CA (United States); 17-22 Nov 1991. Order 
Number DE93005393. Source: OSTI; NTIS; INIS; GPO Dep. 

The construction of wells for soil water sampling is expensive 
due to the high cost of drilling and may contribute to the possible 
spread of pollutants by cross contamination. In this study, a novel 
small diameter suction lysimeter with a porous ceramic section was 
designed and tested. The stainless steel ram-tipped lysimeter was 
constructed so that it could be installed into the ground using a 
hydraulic ram without the need of predrilling a bore hole. The oper- 
ating range of the hydraulically-installed lysimeter was compared to 
that of a lysimeter installed using the standard silica slurry packing 
technique. The decrease in sample volume uptake due to plugging 
in the pores of the ceramic section was investigated for the lysime- 
ters installed both hydraulically and with the silica slurry packing, in 
three types of soil: medium sand, silty clay, and a topsoil clay-sand 
blend. The operating range for the lysimeters was ascertained in a 
test chamber filled with a blend of topsoil clay and sand. An inves- 
tigation of the effect of sampling on the concentration of solutes 
was performed with aqueous solutions of two hydrocarbon test 
compounds. 


15248 (GRI-91/0330) Blowout revegetation on pipeline 
rights-of-way in the Texas Panhandle: Final report, June 1985— 
November 1990. Zelimer, S.D. (Argonne National Lab., IL (United 
States)); Taylor, J.D. Gas Research Inst., Chicago, IL (United 
States). Environment and Safety Research Dept.; Argonne National 
Lab., IL (United States). Sep 1991. 105p. Sponsored by Gas Re- 
search Inst., Chicago, IL (United States). DOE Contract 
W-31109-ENG-38. Contract 5088-252-1770. Order Number 
DE93004427. Source: OSTI; NTIS; INIS; GPO Dep. 

Blowouts caused by wind erosion on pipeline rights-of-way 
(ROWS) that cross rangelands in the southwestern United States 
are of significant concern because diminished range productivity is 
affecting the relationship between ROW owners and pipeline com- 
panies and because protective soil cover over the pipelines is lost, 
causing potential safety hazards. A study to develop and evaluate 
speedy and cost-effective blowout stabilization and revegetation 
methods was conducted in Wheeler County, Texas. Seven meth- 
ods were tested, and each method combined one or more 
components, as follows: (1) fence, grade, mulch, fertilize, crimp, 
and seed; (2) fence, grade, mulch, fertilize, and seed; (3) fence, 
grade, muich, fertilize, and crimp; (4) grade, muich, fertilize, crimp, 
and seed; (5) fence, grade, fertilize, and sprig; (6) grade, fertilize, 
and sprig; and (7) fence. A single application rate was used for the 
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native hay mulch, fertilizer, and native grass seed mixture, and 
cost data were collected for each method during implementation. 
Soil loss/deposition was monitored for two years, and soil sampies 
were collected and analyzed annually. The rate and type of vege- 
tation established was measured by using the point-intercept 
method three times each year for five growing seasons. The cost 
of the methods ranged from about $800 to $3450 ha-". All seven 
methods controlled wind erosion, but grass cover on areas treated 
with five of the seven methods was not equivalent to that on the 
adjacent rangeland after five years. The two methods that included 
sprigging produced grass cover equal to that of the adjacent 
rangeland in less than two growing seasons. An industry-wide sav- 
ing of about one-quarter of a million dollars per year could be 
realized if only 550 acres of blowout area on ROWs were stabi- 
lized and revegetated by means of sprigging. 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 15248 


15249 (ETDE/JP-mf-93781115, pp. 23-27) Research of fuel 
vessel of LNG vehicle. Shimizu, Y. (Suzuki Motor Co. Ltd., 
Shizuoka (Japan)). 17 Nov 1992. 56p. (in Japanese). In Preprints 
of the 13th Hydrogen Energy System Symposium. Order Number 
DE93781115. Source: OSTI; NTIS (US Sales Only). 
Characteristics of the fuel vessel for LNG vehicles were studied 
experimentally. The vacuum/polyurethane foam insulated vessel of 
double stainless steel tank structure (inner tank size: 30 cm diame- 
ter x 48 cm length) was used in experiments. As a result, methane 
evaporated by 27 g/hr resulting in release of a pressure relief valve 
after first 100 hours of experiment, and all of it spontaneously 
evaporated during 18 days. The average molecular weight of LNG 
increased proportionally with the second power of time because of 
methane evaporation, and a driving force increased by 6% as the 
average molecular weight increased by 20%. Although LNG vehi- 
cles are less by 30% or more in CO2 emission than gasoline 
vehicles, the preventive effect from earth warming of LNG vehicles 
was cancelled with methane diffusion. The improvement of natural 
gas adsorption equipment together with insulated vessels was thus 
indispensable for practical use of LNG vehicles. 3 refs., 10 figs. 


0340 Combustion 
Refer also to citation(s) 15194, 16363, 16381, 16398, 16826 


15250 (NEI-DK-1095) Inlet regulation of gas blast burners 
at varying operational conditions: Project report. Rasmussen, 
N.B.; Nedergaard Myken, A. Dansk Gasteknisk Center A/S, Hoer- 
shoim (Denmark). Dec 1992. 61p. (In Danish). Order Number 
DE93778299. Source: OSTI; NTIS. 

The inlet regulation of gas blast burners at varying operational 
conditions is dealt with. The background for the method of inlet 
regulation introduced in an earlier project of the same name is veri- 
fied. The method was found to be satisfactory, although some 
adjustments had to be made. The curve blades have been further 
simplified. Measurements have been taken on a working system 
and data was collected during a period of one month. Results were 
found to be satisfactory. Detailed guidelines for inlet regulation of 
this type of burner are given. (AB). 
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15251 (SAND—92-2169C) A numerical study of bench biast 
row delay timing and its influence on percent cast. Preece, D.S. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930644—1: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
Order Number DE93002282. Source: OSTI; NTIS; GPO Dep. 
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Sandia National Laboratories and IC] Explosives USA have 
worked together since 1987 to develop computer modeling tech- 
niques for Rock Blasting. A result of this effort is the computer 
program DMC (Distinct Motion Code) which was developed for 
two-dimensional simulation of rock motion following a blast (Taylor 
and Preece, 1989 & 1992). This program has been used to study 
blasting-induced rock motion resulting from oil shale mining and 
has been coupled with a gas flow computation capability for better 
treatment of the explosive behavior. This past year it has been 
customized for simulations of bench blasting in coat mines and 
rock quarries (Preece and Knudsen, 1992b). The explicit de- 
scretized nature of DMC gives it an advantage over previous blast 
modeling programs because subtle differences, such as row delay 
timing, have an influence on the results. This paper will present a 
DMC study of the influence on percent cast of row delay timing in 
a typical coal mine bench blast. 


0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 14855, 14856 


15252 (CONF-9111294—, pp. 364-367) Catalytic effects of 
various catalysts in hydroprocessing of Cold Lake vacuum 
bottom. Yokoyama, S. (Government Industrial Development Labo- 
ratory, Hokkaido, Sapporo (Japan)); Yamamoto, M.; Maekawa, Y.; 
Kotanigawa, T. Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 
387p. (In Japanese). From 28. coal science symposium and 9ist 
special meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Pro- 
ceedings of the Joint Meeting of The Fuel Society of Japan (1991).: 
28th Coal Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

The effects of various types of catalysts were studied on hy- 
droprocessing of Cold Lake vacuum bottom (CLVB). FeS2 [Py] of 
an analytical reagent grade was used as sulfide catalyst, 
Fe203(SO4)*- [Fe] as oxide one, and [Py-Fe] as complex one. 
Commercial CoMo and NiMo catalysts were also used for compari- 
son among catalysts. CLVB was hydroprocessed on an autoclave 
for 1 hour in H2 gas of 10 MPa in initial pressure after reaching 
375-450°C at 2.5°C/min in heating rate. The catalytic effects were 
evaluated comparing with each other based on the conversion of 
benzene-soluble and hydrogen consumption as well as the struc- 
tural parameters, TGA, group analysis and elementary analysis of 
benzene-soluble fractions. As a result, the catalysts were effective 
in controlling the cyclization reaction of aliphatic compounds, and 
CoMo and NiMo catalysts were higher in TGA of CLVB than Fe 
system catalysts. 2 refs., 2 figs., 1 tab. 


15253 


(DOE/MC/1 1089-3203) Pressurized fluidized-bed hy- 
droretorting of Eastern oil shales oil dedusting: Subtask 3.4, 
Electroseparation of fines from shale oil. Lau, F.S. (institute of 
Gas Technology, Chicago, IL (United States)); Gidaspow, D.; 
Jayaswal, U.; Wasan, D.T. Institute of Gas Technology, Chicago, IL 
(United States); Illinois Inst. of Tech., Chicago, IL (United States). 
Nov 1991. 18p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC21-87MC11089. 
DE93000242. Source: OSTI; NTIS; GPO Dep. 
This Topical Report on “Shale Oil Dedusting” presents the results 
of a research program conducted by the Illinois Institute of Tech- 
nology (IIT, Chicago) to determine the suitability and effectiveness 
of the lamella electrosettler — a novel solid-liquid separation device 
— for removing fine shale particles from shale oil via the application 
of an electric field. The work was conducted by IIT from November 
1989 through December 1990 as a subcontractor to the Institute of 
Gas Technology. The overall objective of the larger program was to 
develop the “Pressurized Fluidized-Bed Hydroretorting (PFH) Pro- 
cess for EasternOil Shales.” The subtask undertaken by IIT was 
part of a larger task entitled “Testing of Process Improvement 
Concepts.” The lamella electrosettler has been shown to be an ef- 
fective method for separating fine particulate (including colloidal) 
matter from a liquid using the application of an electric field. Using 
the walls of the settler as electrodes and during continuous opera- 
tion, solids migrate preferentially toward one of the electrodes and 
become concentrated in the refuse stream. The product stream is 
clarified of particulates. The success of the process depends upon 
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the physical properties of the solids and liquids being tested. A 
sample with a high specific conductance is not suitable for separa- 
tion in the lamella electrosettler. The liquid begins to heat up under 
the influence of the electric field and, eventually, may short. Also, 
under these conditions, the particles cannot maintain a charge. 
The high conductivity of the shale oil samples tested rendered 
them unsuitable for further testing in the lamella electrosettler. 


15254 (DOE/MC/11089-3295) Pressurized fluidized-bed hy- 
droretorting of eastern oll shales: Progress report, September 
1992-November 1992. Roberts, M.J.; Mensinger, M.C.; Rue, 
D.M.; Lau, F.S. Institute of Gas Technology, Chicago, IL (United 
States). Dec 1992. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC11089. Order Number 
DE93010354. Source: OSTI; NTIS; GPO Dep. 

This report presents the work performed during the program 
quarter from September 1, 1992 though November 30, 1992. The 
Institute of Gas Technology (IGT) is the prime contractor for the 
program extension to develop the Pressurized Fluidized-Bed Hy- 
droretorting |i system technology. Four institutions are working with 
IGT as subcontractors. Task achievements are discussed for the 
following active tasks of the program: Subtask 3.7 innovative reac- 
tor concept testing; Subtask 3.9 catalytic hydroretorting; Subtask 
3.10 autocatalysis in hydroretorting; Subtask 3.11 shale oil upgrad- 
ing and evaluation; Subtask 4.1.3 stirred ball mill grinding; Subtask 
4.1.5 alternative technology evaluation; Subtask 4.1.6 ultrafine size 
separation; Subtask 4.2.1 column flotation tests; Subtask 4.4 inte- 
grated grinding and flotation; Subtask 4.7 economic analysis; 
Subtask 6.2.2 wastewater treatability; Subtask 6.2.3 waste man- 
agement facility conceptual design; and Subtask 8 project 
management and reporting. 


15255 (DOE/MC/26268-93/C0176) Asphaltene reaction via 
supercritical fluid extraction. Deo, M.D.; Hanson, F.V. Utah 
Univ., Salt Lake City, UT (United States). Dept. of Chemical and 
Fuels Engineering. [1993]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-89MC26268. 
(CONF-921142-2: Eastern oil shale symposium, Lexington, KY 
(United States), 13-15 Nov 1992). Order Number DE93008867. 
Source: OSTI; NTIS; GPO Dep. 

Supercritical fluid extraction (SFE) of bitumen was carried out in 
a continuous extractor using propane as the solvent at several 
temperatures and pressures. The asphaltene contents of the resid- 
ual fractions in the extractor were compared to the asphaltene 
content of the original bitumen. Asphaltenes were defined as 
pentane insolubles in this study. It was found that the absolute as- 
phaltene content of the residual fractions exceeded the asphaltene 
content of the original bitumen. Even when the asphaltene content 
was prorated by the weight percent of the residual material, it was 
found toe be higher than the original asphaltene content. The data 
established that the types of compounds separating as asphaltenes 
changed as the nature of the mixture was altered by SFE. The 
data also indicated that it may be inappropriate to perform asphal- 
tene material balances to assess the amount of precipitate. The 
original asphaltene content of a bitumen that is undergoing compo- 
sitional changes in a sequence of operations may not be an 
accurate measure of the precipitating tendency of the bitumen in 
production and processing operations. The asphaltene content of 
the residual material varied depending on the extraction conditions 
and was as much as 3-5 times the original asphaltene content. 
The asphaltene content of the residual material was a maximum at 
the most efficient extraction condition which was in the vicinity of 
the critical temperature of propane. The H/C atomic ratio of the 
residual fractions was lower compared to the original bitumen, indi- 
cating that the ratio of polar to nonpolar compounds may also be 
important from precipitation considerations. Saturate and aromatic 
compounds were preferentially extracted and the ratio of as- 
phaltenes to resins increased in the residual fractions relative to 
the original bitumen. 


15256 (DOE/MC/26268-93/C0178) Fiuidized bed pyrolysis 
of bitumen-impregnated sandstone at sub-atmospheric condi- 
tions. Fletcher, J.V.; Deo, M.D.; Hanson, F.V. Utah Univ., Salt 
Lake City, UT (United States). Dept. of Chemical and Fuels Engi- 
neering. [1993]. 12p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract FC21-89MC26268. (CONF-921142— 
4: Eastern oil shale symposium, Lexington, KY (United States), 
13-15 Nov 1992). Order Number DE93008869. Source: OSTI; 
NTIS; GPO Dep. 

A 15.2 cm diameter fluidized bed reactor was designed, built, 
and operated to study the pyrolysis of oil sands at pressures 
slightly less than atmospheric. Fluidizing gas flow through the reac- 
tor was caused by reducing the pressure above the bed with a gas 
pump operating in the vacuum mode. Pyrolysis energy was sup- 
plied by a propane burner, and the hot propane combustion gases 
were used for fluidization. The fluidized bed pyrolysis at reduced 
pressure using combustion gases allowed the reactor to be oper- 
ated at significantly lower temperatures than previously reported. At 
450°, over 80% of the bitumen fed was recovered as a liquid prod- 
uct, and the spent sand contained less than 1% coke. The liquid 
product recovery system, by design, yielded three liquid streams 
with distinctly different properties. 


15257 (DOE/MC/26268-93/C0179) Hydrotreating process 
kinetics for bitumen and bitumen-derived liquids. Kwak, S.; 
Longstaff, D.C.; Deo, M.D.; Hanson, F.V. Utah Univ., Salt Lake 
City, UT (United States). Dept. of Chemical and Fuels Engineering. 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-89MC26268. (CONF-921142-5: East- 
ern oil shale symposium, Lexington, KY (United States), 13-15 Nov 
1992). Order Number DE93008870. Source: OSTI; NTIS; GPO 
Dep. 

Hydrodenitrogenation, hydrodesulfurization and resid conversion 
data for the Whiterocks bitumen and bitumen-derived liquid were 
analyzed using a modified power rate law model. The model incor- 
porated the space velocity and pressure since the plug flow 
equation may not be applicable to laboratory-scale reactors in 
which complete wetting of the catalyst may not be attained. The 
data were obtained with the reactor operating as a fixed bed reac- 
tor in the upflow mode. The space velocity (WHSV“®) term was 
included to account for deviations from plug flow behavior. The 
exponents (a,p) and the kinetic parameters were obtained by com- 
bined non-linear regression and ODE solver techniques for the 
analysis of laboratory data. A simple nth order power rate law ex- 
pression for hydrodenitrogenation and hydrodesulfurization was 
examined. The higher than first order kinetics for hydrodenitrogena- 
tion and hydrodesulfurization of the bitumen and bitumen-derived 
liquids were explained by invoking two parallel first-order reactions; 
one slow and the other fast. Parallel and consecutive reaction 
schemes were used to examine the extent of conversion of the 
resid fraction to middle distillate, gas oil and gasoline and the ap- 
parent kinetic parameters were determined. It was determined that 
the upflow operating mode was preferred to the trickle-bed mode in 
the laboratory reactor to insure plug flow behavior. 


15258 (DOE/MC/26268-93/C0180) Hydrotreating the native 
bitumen from the Whiterocks tar sand deposit. Longstaff, D.C.; 
Deo, M.D.; Hanson, F.V. Utah Univ., Salt Lake City, UT (United 
States). Dept. of Chemical and Fuels Engineering. [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-89MC26268. (CONF-921142-6: Eastern oil shale 
symposium, Lexington, KY (United States), 13-15 Nov 1992). Or- 
der Number DE93008871. Source: OSTI; NTIS; GPO Dep. 

The bitumen from the Whiterocks oil sand deposit in the Uinta 
Basin of eastern Utah was hydrotreated in a fixed-bed reactor to 
determine the extent of upgrading as a function of process operat- 
ing variables. The process variables investigated included reactor 
pressure (11.2-16.7 MPa); reactor temperature (641-712 K) and 
liquid hourly space velocity (0.19-0.77 h—'). The hydroger/oil ratio, 
890 m? m-®° was fixed in all experiments. A sulphided Ni-Mo on 
alumina hydrodenitrogenation catalyst was used in these studies. 
The deactivation of the catalyst, 0.2 °C/day, was monitored by 
thedecline in the API gravity of the total liquid product with time on- 
stream at a standard set of conditions. The effect of temperature, 
WHSV, and pressure on denitrogenation, desulphurization, and 
metals removalwere studied and apparent kinetic parameters de- 
termined. The effect of process variables on residue conversion 
and Conradson carbon residue reduction were also investigated. 


15259 (DOE/MC/26268-93/C0181) Scaledown of three- 
phase ebullieted bed reactors for bitumen hydrotreating. 
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Deshpande, D.A.; Deo, M.D.; Hanson, F.V. Utah Univ., Salt Lake 
City, UT (United States). Dept. of Chemical and Fuels Engineering. 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-89MC26268. (CONF-921142-7: East- 
ern oil shale symposium, Lexington, KY (United States), 13-15 Nov 
1992). Order Number DE93008872. Source: OSTI; NTIS; GPO 
Dep. 

The length of a commercial reactor, in three-phase ebullieted 
bed processes with pelleted catalysts, for the processing of heavy 
oils, bitumen and bitumen-derived liquids are long due to the re- 
quirement oflow space velocities. The reactor length, for laboratory 
scale studies of such processes, can be reduced by reducing the 
superficial liquid velocity. Consequently, the catalyst size has to be 
reduced to achievecirculation within the reactor. It is important to 
ensure that, with these changes, the values of the phase holdups 
are maintained the same in the commercial and the laboratory 
units. Through extensive similitude studies, similarity criteria that 
would ensure identical holdups in the commercial and laboratory 
units were identified, which required the equality of six dimension- 
less numbers. These criteria were validated using the generalized 
wake model. it was found that it was impractical to establish all the 
parameters in the set of dimensionless numbers at the desired 
values. Therefore, a method to achieve similarity by varying a mini- 
mum number of parameters, such as liquid and gas velocities and 
particle size, was developed using the generalized wake model. 
This resulted in a set of two conditions, which when satisfied, 
yiekded practically equal holdups in the two reactors. 


0405 Properties and Composition 


15260 (DOE/MC/26268-93/C0177) Characterization of Uinta 
Basin oil sand bitumens. Rose, P.E.; Bukka, K.; Deo, M.D.; Han- 
son, F.V.; Oblad, A.G. Utah Univ., Salt Lake City, UT (United 
States). Dept. of Chemical and Fuels Engineering. [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-89MC26268. (CONF-921142-3: Eastern oil shale 
symposium, Lexington, KY (United States), 13-15 Nov 1992). Or- 
der Number DE93008868. Source: OSTI; NTIS; GPO Dep. 

Results of the analyses of the saturate and monoaromatic frac- 
tions of four Uinta Basin bitumens (southwest Whiterocks, 
northwest Whiterocks, Asphalt Ridge and Sunnyside) are pre- 
sented in this paper. After separating the bitumen samples into 
several fractions using solvent extraction and elution chromatogra- 
phy, peak-by-peak analysis was performed on the saturate and 
monoaromatic fractions using GC-MS. The saturated compounds 
were predominantly polycyclic naphthenes, while the monoaromat- 
ics were mostly naphthenoaromatics. Samples from all of the 
deposits contained a significant number of compounds in the 
carbon-number range C27—C3p due to the presence of steranes 
and hopanes. Carbon number and Z-number distributions were pro- 
duced using sorting and quantitation procedures developed in this 
project. Although the four samples were believed to be of common 
origin and maturity, significant differences in carbon-number distri- 
butions and chemical-type distributions were shown to exist. Even 
two samples from the same deposit (Whiterocks) exhibited signifi- 
cant differences. Relative abundances of steranes and of hopanes 
with a carbon number greater than C39 were used as measures of 
the relative degree of biodegradation of the samples. It was found 
that biodegradation increased as follows: southwest Whiterocks < 
northwest Whiterocks < Asphalt Ridge < Sunnyside. 


0408 Economic, Industrial, and Business Aspects 
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0410 Environmental Aspects 


15261 (INIS-mf-13489) Desulfurization of Jordanian oll 
shale. Abu-Jdayil, B. M. University of Jordan, Amman (Jordan). 31 
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Dec 1990. [260p.] Order Number DE93619315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Oxy desulfurization process and caustic treatment were applied 
in this work to remove sulfur from Jordanian oil shale. The oxy 
desulfurization process has been studied in a batch process using 
a high pressure autoclave, with constant stirring speed, and oxy- 
gen and water were used as desulfurizing reagents. Temperature, 
oxygen pressure, batch time, and particle size were found to be 
important process variables, while solid/liquid ratio was found to 
have no significant effect on the desulfurization process. The re- 
sponse of different types of oil shale to this process varied, and the 
effect of the process variables on the removal of total sulfur, pyritic 
sulfur, organic sulfur, total carbon, and organic carbon were stud- 
ied. An optimum condition for oxy desulfurization of El-Lajjun oil 
shale, which gave maximum sulfur removal with low loss of car- 
bon, was determined from the results of this work. The continuous 
reaction model was found to be valid, and the rate of oxidation for 
El-Lajjun oil shale was of the first order with respect to total sulfur, 
organic sulfur, total carbon, and organic carbon. For pyritic sulfur 
oxidation, the shrinking core model was found to hold and the rate 
of reaction controlled by diffusion through product ash layer. An ac- 
tivation energy of total sulfur, organic sulfur, pyritic sulfur, total 
carbon, and organic carbon oxidation was calculated for the tem- 
perature range of 130 -190 degrees celsius. In caustic treatment 
process, aqueous sodium hydroxide at 160 degrees celsius was 
used to remove the sulfur from El-Lajjun oil shale. The variables 
tested (sodium hydroxide concentration and treatment time) were 
found to have a significant effect. The carbon losses in this pro- 
cess were less than in the oxy desulfunzation process. 51 refs., 64 
figs., 121 tabs. (A.M.H.). 


15262 (NEI-FI-200) Environmental priority action pro- 
gramme for Leningrad, Leningrad Region, Karelia and Estonia: 
Synthesis report. Ministry of the Environment, Helsinki (Finland). 
1991. 211p. Order Number DE93778371. Source: OSTI; NTIS; 
INIS. 

This project was conducted by five Finnish consulting compa- 
nies: Plancenter Ltd, IVO International, Vesi-Hydro Consulting Ltd, 
Enviro Data Ltd and Outokumpu EcoEnergy Ltd. 

The Finnish Government has drawn up a plan of action concern- 
ing co-operation in the near future with Eastern European 
countries. Go-operation in the field of environmental protection oc- 
cupies a central position in the plan. In connection with the plan, 
an Environmental Review and Priority Action Programme for 
Leningrad, Leningrad region, Karelia and Estonia has been made 
to determine the main environmental problems and the main mea- 
sures to reduce them. 


05 NUCLEAR FUELS 


Refer also to citation(s) 16654, 16726 


15263 (INIS-GB—463) Annual report and accounts 1991/92. 
British Nuclear Fuels pic, Risley (United Kingdom). 1992. [83p.] Or- 
der Number DE93610893. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The primary objective of British Nuclear Fuels plc (BNFL) is to 
supply a safe and efficient nuclear fuel cycle service. Springfields 
near Preston is the site of our fuel manufacturing operations, while 
Capenhurst near Chester is responsible for uranium enrichment. 
We reprocess irradiated nuclear fuel at Sellafield in West Cumbria, 
the site also of our multi-million pound investment programme 
which includes the Thermal Oxide Reprocessing Plant (THORP) 
and a range of facilities for the treatment and storage of waste 
produced during reprocessing operations. We also operate two nu- 
clear power stations -Calder Hall on the Sellafield site and 
Chapeicross in Southern Scotland. Risley in Cheshire is the focus 
for our engineering design activities and the Company’s Central 
Services Unit. The Head Office is also based at Risley. Fuel cycle 
services associated with the production of nuclear-generated elec- 
tricity accounts for around 90% of our work. The report includes 
the chairman's review of the year, the Chief Executive’s Report 
and summaries of the activities of the UK Group, International 
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Group, Engineering Group and the Central Services Unit. The ac- 
counts are presented. (author). 


15264 (ORNL/M-2095) Characteristics of potential reposi- 
tory wastes: Peer review report for revision 1 of 
DOE/RW-0184. Cowart, C.G.; Notz, K.J. Oak Ridge National Lab., 
TN (United States). Oct 1992. 66p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93005311. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of a fully documented peer re- 
view of DOE/RW-0184, Rev. 1, “Characteristics of Potential 
Repository Wastes”. The peer review was chaired and adminis- 
tered by oak Ridge National Laboratory (ORNL) for the Department 
of Energy (DOE), Office of Civilian Radioactive Waste Management 
(OCRWM) and was conducted in accordance with OCRWM QA 
procedure QAAP 3.3 “Peer Review” for the purpose of quailing the 
document for use in OCRWM quality-affecting work. The peer re- 
viewers selected represent a wide range of experience and 
knowledge particularly suitable for evaluating the subject matter. A 
total of 596 formal comments were documented by the seven peer 
review panels, and all were successfully resolved. The peers 
reached the conclusion that DOE/RW-0184, Rev. 1, is quality de- 
termined and suitable for use in quality-affecting work. 


0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 15567, 15927, 17269, 17416 


15265 (DOE-HMIP-RR-92.049) A study of plutonium and 
americium concentrations in seaspray on the southern Scot- 
tish coast. McKay, W.A.; Strange, L.; Walker, M.1.; Halliwell, C.M. 
AEA Environment and Energy, Harwell (United Kingdom). 1992. 
[40p.} Sponsored by Department of the Environment, London 
(United Kingdom). Her Majesty's Inspectorate of Pollution. Contract 
PECD-7/9/264;A1/CE/550. Order Number DE93614877. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Seaspray and seawater have been collected from the southern 
Scottish coast and, for comparison, Cumbria in northwest England 
during 1989 and 1991. The occurrence of sea-to-land transfer of 
the actinides plutonium and americium in seaspray was observed 
on these coasts using muslin screens (a semi-quantitative tech- 
nique most efficient for collecting large spray droplets) and high 
volume conventional air samplers. The actinides and fine particu- 
late in the spray were present in relatively higher concentrations 
than measured in the adjacent seawater, i.e. the spray was en- 
riched in particulate actinides. The net efficiency of the muslim 
screens in collecting airborne plutonium isotopes and 241 Am gener- 
ally appeared to be about 20%. A review of earlier published 
concentrations of 2°9+249Py and 241Am measured in aerosol and 
deposition for over a year several tens of metres inland was car- 
ried out. This suggested that airborne activities are up to a factor 
of 5 times higher in Cumbria than southern Scotland. However, 
neither the new data collected in 1989 and 1991 nor this older data 
suggests any enhancement of seaspray actinide enrichment in 
southern Scotland compared to Cumbria. This finding contrasts 
with earlier, more limited, comparisons that have been carried out 
which suggested such a difference. There is clear evidence of 
considerable localised spatial and temporal variability in aerosol ac- 
tinide enrichment over the beaches in both areas. Enrichments 
varies between 20 and 500 relative to the adjacent surf zone wa- 
ters. However, the average enrichment in spray based on the 
continuous measurements made further inland is likely to be at the 
lower end of this range. (author). 


15266 (GSCAN-P-91-15) An integrated geological, geo- 
chemical, and geophysical investigation of uranium 
metallogenesis in selected granitic plutons of the Miramichi 
Anticlinorium, New Brunswick. Hassan, H.H.; McAllister, A.L. 
Geological Survey of Canada, Ottawa, ON (Canada). 1992. [146p.] 
Order Number DE93611321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Integrated geological, geochemical, and geophysical data for the 
post-tectonic granitic rocks of the North Pole, Burnthill, Dungarvon, 
Trout Brook, and Rocky Brook plutons and surrounding areas were 





examined to assess their potential for uranium mineralization. Geo- 
logical, geochemical, and geophysical criteria that are thought to 
be useful guides for uranium exploration were also established for 
the host granites. The granitic plutons were emplaced discordantly, 
late in the tectonomagmatic sequence and at shallow depths within 
the metasedimentary rocks of the Miramichi Anticlinorium. Geo- 
chemically, the host granites are highly evolved (Si02 > 75 wt. %), 
peraluminous and have strong similarities with ilmenite-series 'S- 
type’ and ’A-type’ granitoids. Uranium occurrences are spatially 
and perhaps temporally associated with late-phase differentiates of 
the plutons where elevated levels of other lithophile elements such 
as Sn, W, Mo, and F were also detected. Geophysically, the 
granitic plutons are associated with distinctively high aeroradiomet- 
ric eU, eTh, and K anomalies that coincide with strong negative 
Bouguer anomalies and low magnetic values. Conceptual models 
involving magmatic and hydrothermal processes have been 
adopted to explain the concentration of uranium and associated 
metals in the granitic plutons. 


15267 (INIS-XN—431) URANIUM 1991 resources, produc- 
tion and demand. Nuclear Energy Agency, 75 - Paris (France). 
1992. [255p.] Order Number DE93617255. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Also published in French. 

The uranium supply aspects of the nuclear fuel cycle have un- 
dergone considerable change during the last few years. Nuclear 
power generating capacity can continue to expand only if there is 
confidence in the final supply of uranium. This report presents gov- 
ernmental compilations of uranium resource and production data, 
as established in 1991. It also presents short-term projections of 
the nuclear industry future natural uranium requirements and re- 
views the status of uranium exploration, resources and production 
throughout the world. 10 refs., 14 figs., 15 tabs., 6 appendices. 


15268 (PTB-Ra—28, pp. 183-190) Special aspects and pro- 
cedure of contamination measurements in the Wismut 
Company. Wolf, F. (Wismut, Sparte Bergbau, Chemnitz (Ger- 
many)). Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Radioaktivitaet. Apr 1992. (In German). (CONF- 
9111309-: 94. PTB seminar: Quality assurance of measurements 
of activity in nuclear medicine and radiation protection, Braun- 
schweig (Germany), 25-26 Nov 1991). In Quality assurance of 
activity measurements in nuclear medicine and radiation protection. 
Proceedings. 239p. Order Number DE93780436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

January ist, 1991 was the data set for the discontinuance of 
regular uranium production by Wismut. The company went into liq- 
uidation and initiated disassembly and site clean-up measures. In 
view of the fact that the entire scenery including the tasks of radia- 
tion protection had completely changed, the radiation protection 
commission came forward with recommendations tailored to the 
specific requirements of close-down uranium mines needing to be 
cleaned up and of areas influenced by uranium mining. (orig.). 


0504 Feed Processing 


Refer also to citation(s) 15268, 15273 


15269 (CNIC—00570) High quality and thick size ammo- 
nium diuranate prepared by fluidization technique. Chen 
Zhihong (Beijing Research Inst. of Chemical Engineering and Met- 
allurgy (China)); Huang Changhai; Liu Fengshan; Xiang Zhailu. 
China Nuclear Information Centre, Beijing, BU (China). Dec 1991. 
[8p.] (in Chinese). (BICM—0003.). Order Number DE93610895. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The process of preparing ammonium diuranate with high quality 
and coarse grain is presented, which was precipitated by fluidiza- 
tion technique in sulfuric acid-ammonium sulfate or sulfuric 
acid-chloride solution system. In sulfuric acid-ammonium sulfate 
solution system, the product produced by conventional agitation- 
precipitation method contains 63.18% of U and 13.3% of SO,?-, 
and the percentage of particles with diameter > 40 um is 33.91%. 
Under the optimum conditions with fluidization technique the values 
are 69.94%, 3.7% and 75.87% respectively. In the sulfuric acid- 
chloride solution system, the product obtained by agitation method 
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in factory contains 58% of U and 5% of Ci—, and the percentage of 
particles size >40 um is 1.6%. By using fluidization method the 
values are 68%, 0.22% and 41.46% respectively. The diameter 
and height of testing fluidized-bed are 400 mm and 3200 mm. It 
has a simple structure and adaptability for concentration variation 
of solution. The operation is easy and steady and it will have a 
broad application in the industry. 


15270 (INIS-mf-13447) Adsorption of organic matter con- 
tained in industrial phosphoric acid onto bentonite: Batch 
contact time and kinetic study. Mellah, Abdelhamid (Centre de 
Developpement des Materiaux, Algiers (Algeria)). Secretariat d’Etat 
a la Recherche, Algiers (Algeria). Dec 1992. [23p.] Order Number 
DE93617178. Source: OSTI; NTIS (US Sales Only); INIS. 

The soluble organic matter present in industrial phosphoric acid 
can strongly affect the uranium recovery during its solvent extrac- 
tion by forming stable foams and emulsions. The removal of these 
organics is an important step both for the production of decontami- 
nated fertilizers and the successful recovery of uranium. The 
equilibrium isotherms of organic matter adsorption onto bentonite 
show that the data correlated well with freundlich’s model and that 
the adsorption is physical in nature. the maximum monomolecular 
capacity (Qo) according to the Langmuir model is 153 mg/g for an 
initial organic matter concentration of 251.5 mg/1, at 30 oC. The 
operating parameters (agitation speed, solid/liquid ratio, tempera- 
ture, particle size and initial organic matter concentration) 
influenced the rate of adsorption. The adsorption isotherm of ura- 
nium onto bentonite exhibits and anomalous shape similar to the 
Z-type isotherm reported by Giles et al. 


15271 (INIS-mf—13448) Kinetic study of nitric dissolution of 
uranium oxide: Etude cinetique de la dissolution de l’oxyde 
d’uranium. Mellah, A. (Centre de Developpement des Materiaux, 
Algiers (Algeria)); Chegrouche, S.; Challa-Messad, Djohra; 
Mebarki, Djamel. Secretariat d’Etat a la Recherche, Algiers (Alge- 
ria). Sep 1992. [15p.] (in French). Order Number DE93616094. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The kinetic study of uranium oxide dissolution efficiency was de- 
termined at the following temperatures: 20, 40, 60 and 80 C. The 
rate constant and activation energy could not be caiculated by log- 
arithmic and integral methods. This shows the complexity of the 
reaction mechanism of dissolution. 


15272 (ORAU-91/K-26, pp. 31-32) Visitor training at the 
feed materials production center. Fitzgerald, R. (Westinghouse 
Materials Co. of Ohio, Cincinnati (US)). Oak Ridge Associated Uni- 
versities, Inc., TN (United States). Jul 1991. (CONF-9010208—: 14. 
annual TRADE conference, Denver, CO (United States), 22-24 Oct 
1990). in Training: Bridging the gap: Proceedings. 164p. Order 
Number DE93005275. Source: OSTI; NTIS. 

Last spring, when the steering committee for the Radiation Pro- 
tection Training Special Interest Group met, we discussed a 
presentation on the types of training necessary for visitors to De- 
partment of Energy (DOE) facilities. Thinking this would be a fairly 
easy subject for me, | volunteered to speak on how we do visitor 
training at Fernald. While | knew at the time there were changes 
coming down the road, | had no idea just how drasticaily those 
changes would affect our training requirements for visitors. The 
only thing that seemed to make visitor training easier over the last 
several years was DOE's decision to declassify our site two years 
ago. Oddly enough, that decision complicated matters. Few people 
at our site still have security clearances of any type. For any of you 
who are unfamiliar with our site, the Feed Materials Production 
Center (FMPC) is located 17 miles northwest of Cincinnati. In the 
past, the FMPC manufactured pure uranium metal for use in de- 
fense program reactors. We haven't produced any uranium metal 
since August 1988, but we are still in a standby mode for produc- 
tion. Additionally, at the beginning of this fiscal year, we were 
transferred from Defense Programs to the new Environmental 
Restoration and Waste Management Program within DOE. The 
FMPC is listed on the Environmental Protection Agency’s (EPA) 
priority list under CERCLA, commonly called Super Fund, which 
covers inactive facilities. Additionally, we are actively pursuing the 
necessary permits to be defined by Ohio EPA as a storage facility 
under RCRA. As a result, we must meet the training requirements 
of both of these acts. Visitors must view a training videotape, have 
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training equivalent to an occasional hazardous waste site worker, or 
have training equivalent to a hazardous waste site worker, depend- 
ing upon which areas of the site they will be visiting or working in. 


0505 Uranium Enrichment 
Refer also to citation(s) 15273, 15617, 15618, 18186 


0507 Fuels Production and Properties 


Refer also to citation(s) 15329, 15808, 15913, 15914, 15915, 
16076, 16143, 16441, 16459, 16524, 16555, 17148 


15273 (DPW-53-333) Visit to Hanford Works trip report. 
Jenkins, W.A. Du Pont de Nemours (E.|.) and Co., Wilmington, DE 
(United States). Explosives Dept. 9 Feb 1953. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-317). Order Number DE93006051. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Three representatives fro Savannah River spent three days (Jan- 
uary 19-21) at the Hanford Works discussing with technical 
personnel the flowsheets proposed for use at the Savannah River 
Plant. General approval to all SRP plans were expressed by Han- 
ford personnel and the discussion in the report represents the 
fraction of the points discussed which were worthy of further con- 
sideration. 


15274 (DPW-53-431) Trip report, National Research Corp., 
Boston, Mass., February 17, 1953. Jones, K.G. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 23 Feb 1953. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-330). 
Order Number DE93006242. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

On February 17, J.C. Woodhouse, B.W. Dunnington and K.G. 
Jones visited the National Research Corporation to discuss the 
cladding and bonding of extended surface fuel elements. They 
were accompanied by Carson Dalzell and P.J. Hagelston of the 
Atomic Energy Commission. This report details that trip. 


15275 (DPW-53-748) Savannah River Laboratory trip re- 
port, April 22-23, 1953. Cecil, M.S. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 28 Apr 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-286). Order Number 
DE93004966. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Up to date layout drawings were studied for better equipment ar- 
rangement and for general service requirements, i.e., ventilation, 
material handling, and storage space. Also the specification for 
most of the equipment was checked for any necessary revision. 


15276 (DPW-53-1212) Preliminary irradiation testing pro- 
gram on flat piate tuel elements. Spraggins, N.F.; Dunnington, 
B.W. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 8 Sep 1953. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-76SR00001. 
(SR/H-372). Order Number DE93008316. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report from September, 1953 describes development work 
on flat plate fuel elements for Savannah River Plant reactors, 
which had reached the stage that warranted irradiation testing of 
several types of plates. Two principal types of uranium were being 
considered for these fuel elements, rolled and powdered. Detailed 
evaluation tests would be performed on each type of plate before 
and after irradiation in order to correlate irradiation behavior with 
known and measured properties. The irradiation tests were to be 
performed in the Materials Testing Reactor. 


15277 


(DPW-6853) Los Alamos, New Mexico trip report, 
December 9-10, [1952]. Girdier, R.M. Du Pont de Nemours (E.1.) 
and Co., Wilmington, DE (United States). Explosives Dept. 17 Dec 
1952. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-276). Order Number 
DE93004675. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Thus report briefly describes progress in metals fabrication and 


poisoning of platinum frit. Progress from Los Alamos in the above 
areas is discussed. 


15278 (HW-41702-Del.) Hanford Atomic Products Opera- 
tion monthly report for February 1956. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Feb 1956. 410p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009912. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, February, 1956. Metallurgy, reactors fuels, chemistry, 
dosimetry, separation processes, reactor technology financial 
activities, visits, biology operation, physics and instrumentation re- 
search, employee relations are discussed. 


15279 (HW-42219-Del.) Hanford Atomic Products Opera- 
tion monthly report for March 1956. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Apr 1956. 421p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009181. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion, March, 1956. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology; financial activities, visits, 
biology operation, physics and instrumentation research, employee 


relations, pile technology, safety and radiological sciences are dis- 
cussed. 


15280 (HW-56185) Hanford Laboratories Operation 
monthly activities report, May 1958. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Jun 1958. 134p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009913. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion, May 1958. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, employee relations, 
operations research and synthesis operation, programming, radia- 
tion protection, and laboratory auxiliaries operation area discussed. 


15281 (HW-56640) Hanford Laboratories Operation 
monthly activities report, June 1958. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Jul 1958. 142p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93010548. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion, June, 1958. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics, instrumentation research, employee relations, 
operations research, synthesis operation, programming, radiation 
protection, and laboratory auxiliaries operation are discussed. 


15282 (HW-56914) Hanford Laboratories Operation 
monthly activities report, July 1958. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Aug 1958. 133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93009915. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion, July, 1958. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, employee relations, 
operations research and synthesis operation, programming, radia- 
tion protection, and laboratory auxiliaries operation area discussed. 


15283 (HW-57636) Hanford Laboratories Operation 
monthly activities report, September 1958. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Oct 1958. 139p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93010551. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion, September, 1958. Reactor fuels, chemistry, dosimetry, 





separation processes, reactor technology financial activities, biol- 
ogy operation, physics and instrumentation research, employee 
relations, 4000 program research and development, operations re- 
search and synthesis operation, programming, radiation protection, 
and laboratory auxiliaries operation are discussed. 


15284 (HW-59463) Hanford Laboratories Operation 
monthly activities report, February 1959. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Mar 1959. 157p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009916. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, February, 1959. Reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, biol- 
ogy operation, physics and instrumentation research, employee 
relations, operations research and synthesis operation, program- 
ming, radiation protection operation, and laboratories auxiliaries 
operation area discussed. 


15285 (HW-60000-Del.) Hanford Atomic Products Opera- 
tion annual report 1958. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Apr 1959. 
34p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010231. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This annual report (1958) from the Hanford Atomic Products Op- 
eration. Various programs are briefly described including irradiation 
processing, fuels preparation, chemical processing, research and 
development, and supporting operations. 


15286 (HW-60233) Hanford Laboratories Operation 
monthly activities report, April 1959. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
May 1959. 162p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC06-76RL01830. Order Number 
DE93009917. Source: OST!; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion, April, 1959. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology financial activities. Biology operation, 
physics and instrumentation research, employee relations, opera- 
tions research and synthesis operation programming, radiation 
protection, and laboratory auxiliaries operation are discussed. 


15287 (HW-60505) Hanford Laboratories Operation 
monthly activities report, May 1959. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Jun 1959. 163p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009918. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Opera- 
tion, May, 1959. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, employee relations, 
operations research and synthesis operation, programming, radia- 
tion protection, and laboratory auxiliaries operation area discussed. 


15288 (HW-72590) Hanford Laboratories Operation 
monthly activities report, January 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Feb 1962. 173p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93008498. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, January, 1962. Reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology financial activities, biol- 
ogy operation, physics and instrumentation research, employee 
relations, operations research and synthesis operation, program- 
ming, radiation protection, laboratory auxiliaries operation, and 
technical administration operation area discussed. 


15289 (HW-73905) Hanford Laboratories Operation 
monthly activities report, May 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Jun 1962. 212p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008456. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This is the monthly report for the Hanford Laboratories Opera- 
tion, May, 1962. Reactor fuels, chemistry, dosimetry, separation 
process, reactor technology employee relations, operations 


research and synthesis operation, programming, and radiation pro- 
tection are discussed. 


15290 (HW-77397) Hanford Laboratories monthly activities 
report, April, 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 May 1963. 206p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009173. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, April, 1963. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology financial activities, biology operation, 
physics and instrumentation research, employee relations, applied 
mathematics operation, programming, and radiation protection op- 
eration discussed. 


15291 (HW-81019) Hanford Laboratories monthly activities 
report, February 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 16 Mar 1964. 194p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008584. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, February, 1964. Reactor fuels, chemistry, dosimetry, 
separation process, reactor technology financial activities, biology 
operation, physics and instrumentation research, employee rela- 


tions, applied mathematics, programming, and radiation protection 
are discussed. 


15292 (HW-82330) Hanford Atomic Products Operation 
annual report 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. Apr 1964. 34p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE93010229. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This is the annual report (1963) from the Hanford Atomic Prod- 
ucts Operation. Various programs are briefly described including 
new products, N-reactor highlights, research and development, nu- 
clear safety, technical interchange, and plant operations. 


15293 (NE-F—11-1T-Rev.3/85) Analytical chemistry meth- 
ods for mixed oxide fuel, March 1985. Hanford Engineering 
Development Lab., Richland, WA (United States). Mar 1985. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76FF02170. Order Number DE93011214. Source: 
OSTI; NTIS; GPO Dep. 

This standard provides analytical chemistry methods for the 
analysis of materials used to produce mixed oxide fuel. These ma- 
terials are ceramic fuel and insulator pellets and the plutonium and 
uranium oxides and nitrates used to fabricate these pellets. 
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Refer also to citation(s) 15285, 15292, 15400, 15450, 15956, 
16462, 16463, 16464, 16682 


15294 (CEA-CONF-11074) Extraction of nitric acid and 
perchloric acid with N,N,N’,N’-tetraalkyl 2-alkyl propane 1,3- 
diamides. Nigond, L.; Musikas, C.; Cuillerdier, C. CEA Centre 
d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1992. [7p.] (in French). (CONF- 
9205295-: 22. CONCOORD Conference, Paris (France), 18-21 
May 1992). Order Number DE93610898. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The N,N’-dimethyl N,N’-dibuty! tetradecyimaionamide (DMDBT- 
DMA) with an aliphatic diluent can extract trivalent actinides from 
nitric solutions. Then it is useful to Know extraction equilibria of ni- 
tric acid with these molecules. They are determined from partition 
coefficients in function of acidity and amide concentration, and de- 
termination of water in the organic phase. Aggregates of diamide 
molecules are formed in non-acid solutions. Structures of com- 
plexes are determined by infrared spectroscopy. The same study is 
carried out for perchloric acid. 
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15295 (CEA-CONF-11077) Separation chemistry for the 
nuclear industry. Musikas, C.; Condamines, N.; Cuillerdier, C. 
CEA Centre d'Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1991. [6p.] (CONF- 
910806—: IUPAC international congress on analytical sciences, 
Chiba (Japan), 25-31 Aug 1991). Order Number DE93610899. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the actinide and Lanthanide extraction chemistry by 
N,N-dialkylamides and N,N’-tetraalkylamides is given. It includes 
the extraction equilibria of inorganic acids. The prospects of using 
these completely incinerable extractants in the nuclear fuels cycle 
is discussed. 


15296 (CEA-CONF—11125) How to prepare and to accom- 
pany the operation of an industrial unit owing to process 
engineering: The case of nuclear fuel reprocessing. Baron, P. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1992. [8p.] (in 
French). (CONF-9207183—: Congress on opportunities process en- 
gineering to improve industrial performance, Paris (France), 6-7 Jul 
1992). Order Number DE93618048. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The methodology used for the development of simulation codes 
of unitary operations comprises 4 steps: process analysis, mathe- 
matical formulation and data identification, numerical solution of the 
problem and finally validation. Optimization of the Purex process at 
La Hague reprocessing pliant is taken as an example. 


15297 (CEA-R-5610) Extracting properties of N,N,N’N’- 
tetraalkyl-2 alkyl propane -1,3 diamides. Nigond, L. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement; Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Jan 1992. [84ip.] (In French). Order Number 
DE93617180. Source: OSTI; NTIS (US Sales Only); INIS. 
N,N,N’,N’-tetraalkyl] -2 alkyl propane -1,3  diamides 
(RR’NCO)2CHR’” are investigated in the aim to separate actinides 
from nuclear wastes. N,N’-dimethyl N,N’-dibuty! tetradecylmalon- 
amide (DMDBTDMA) was selected. This molecule can extract 
trivalent actinides in aliphatic diluents. Americium extraction is 
faster than iron extraction, hydrolytic degradation and solubility in 
aqueous phase are satisfactory. In non acidic media, diamides 
form aggregates, the size of which is function of diluent and di- 
amide concentration. Extraction equilibria of HNO3, UO,*+, Pu‘, 
Am** and Fe*+ are investigated.Four complexes are formed with 
nitric acid: LeHNO3, LHNOs, Le(HNO3)o and L(HNO3)3 with 
L=DMDBTDMA. UO,** and Pu* extraction takes place via the for- 
mation of neutral complexes: LUO2(NO3)2, LPu(NO3)4 and 
L2Pu(NO3)4 for any nitric acid concentration. Am>* extraction takes 
place via the formation of LAm(NO3)3 and LzpAm(NO3)3 for low ni- 
tric acid concentration and L,HyAm(NO3)3,, at higher acidity. Fe*+ 
extraction involves anionic complexes L,HFe(NOs), for any acid 
concentration. In the presence of metallic cations, two kinds of 
interactions are observed: in the inner sphere of the metal diamide- 
metal ion complexation and in the outer sphere diamide-metallic 
complex interaction. The malonamide DMDBTDMA can be used to 
separate (Ill), (IV) and (VI) actinides from radioactive wastes. 


15298 (CNIC—00508) An experimental study on burning of 
HTGR graphite ball-element by a fixed bed burner. Hu Xien 
(Inst. of Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); 
Wang Xuejun; Liao Baogiang. China Nuclear Information Centre, 
Beijing, BJ (China). Aug 1991. [14p.] (in Chinese). (TSHUNE- 
0017.). Order Number DE93610900. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The bench scale experiments of HTGR graphite ball-element 
were finished in an improved fixed bed burner, and the burning 
rate, thermal power, utilization ratio of oxygen, axial distribution of 
temperature and off-gas component were determined. The batch 
operation and pseudo-continuous operation have been compared. 
The moving bed pseudo-continuous operation is preferred because 
release of thermal power in moving bed pseudo-continuous opera- 
tion is more steady and easy to control. 


15299 


(CNIC—00510) Single ball-element combustion pro- 
cess for HTGR fuel reprocessing. Hu Xien (Inst. of Nucl. Energy 
Technology, Tsinghua Univ., Beijing (China)); Wang Xuejun. China 
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Nuclear Information Centre, Beijing, BJ (China). May 1991. [8p.] (In 
Chinese). (TSHUNE-0019.). Order Number DE93610901. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The specific combustion rate of a single graphite ball has ben 
measured in experiments and calculated by theory for removing 
matrix graphite in HTGR fuel reprocessing. When the temperature, 
partial pressure of oxygen and flowrate of gas are in steady, the 
specific combustion rate is approximately constant and the diame- 
ter of graphite ball shrinks linearly. In the range of 750~900 deg C, 
the combustion will be controlled by oxidation kinetics and diffusion 
of oxygen in the boundary layer around ball, and the specific 
combustion rate can be calculated by diffusional mass transfer co- 
efficient k, and oxidation rate constant k. 


15300 (CNIC—00583) Removal of actinide elements from 
high level radioactive waste by trialkyilphosphine oxide 
(TRPO): Cascade extraction verification with synthetic HAW 
solution. Song Chongli (Inst. of Nucl. Energy Technology, Ts- 
inghua Univ., Beijing (China)); Yang Dazhu; He Longhai; Xu 
Jingming; Zhu Yongjun. China Nuclear Information Centre, Beijing, 
BJ (China). Mar 1992. [12p.] (In Chinese). (TSHUNE-0030.). Order 
Number DE93610902. Source: OSTI; NTIS (US Sales Only); INIS. 

The modified TRPO process for removing actinide elements from 
synthetic solution, which was taken from reprocessing of power re- 
actor nuclear fuel, was verified by cascade experiment. Neptunium 
valence was adjusted in the process for improving neptunium 
removing efficiency. At 1 mol/L concentration of HNO3 of feed so- 
lution and after a few stages of extraction with 30% t=TRPO 
kerosene, over 99.9% of Am, Pu, Np and U could be removed 
from HAW (high level radioactive waste) solution. The stripping of 
actinides loaded in TRPO are accomplished by high concentration 
nitric acid, oxalic acid and sodium carbonate instead of amino car- 
boxylic complexing agents used in previous process. The actinides 
stripped were divided into three groups, which are Am + RE, Np + 
Pu, and U, and the cross contamination between them is small. 
Behaviours of F.P. elements are divided into three types which are 
not extracted, little extracted and extracted elements. The extracted 
elements are rare earth and Pd, Zr and Mo which are co-extracted 
with actinides. The separation factor between actinides and other 
two types of F.P.elements will increase if more scrubbing sections 
are added in the process. The relative concentration profile of ac- 
tinide elements and Tc in various stages as well as the distribution 
of actinides and F.P. elements in the process stream solutions are 
also presented. 


15301 (DPW-53-351) Proposed silica gel process for fur- 
ther purification of 221 Building uranium product. Watkins, 
W.B. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 11 Feb 1953. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-76SR00001. 
(SR/H-319). Order Number DE93006053. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A description is given of a silica gel adsorption process proposed 
for installation in SRP separations area, for filtering and decontami- 
nating the aqueous U product (EU boildown). 1 fig. 


15302 (DPW-53-834) 200 Area technical manual. Wibie, 
A.E. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 25 May 1953. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-309). Or- 
der Number DE93005635. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 


This memorandum briefly describes aspects of a typical Purex 
Pilot Plant run. 


15303 (HW-51802-Del.) Chemical Processing Department 
monthly report for July 1957. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Aug 1957. 
106p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE93009182. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for July 1957 from the Chemical Processing Depart- 
ment at HAPO, discusses the following; Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee relations. 





15304 (HW-56602-Del.) Chemical Processing Department 
monthly report, June 1958. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Jul 1958. 
80p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009914. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report for June 1958, from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee relations. 


15305 (HW-58305-Del.) Chemical Processing Department 
monthly report for November 1958. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 22 
Dec 1958. 75p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93010552. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report, for November 1958 from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; finished products operation; 
maintenance; financial operations; facilities engineering; research; 
and employee relations. 


15306 (HW-70918) Chemical Processing Department 
monthly report for August 1961. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Sep 
1961. 5ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 


DE93009168. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for August 1961 from the Chemical Processing De- 
partment at HAPO, discusses the following; Production operation; 
Purex operation; Finished products operation; maintenance; Finan- 
cial operations; facilities engineering; research; employee relations; 
and special separation processing and auxiliaries operation. 


15307 (HW-71895) Chemical Processing Department 
monthly report, November 1961. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Dec 
1961. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93008391. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for November 1961, from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 
employee relations; and special separation processing and auxil- 
iaries operation. 


15308 (HW-72890) Chemical Processing Department 
monthly report for February 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Mar 1962. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93008452. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for February 1962 fro the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; finished products operation; mainte- 
nance; financial operations, facilities engineering; research, and 
employee relations. 


15309 (HW-75145) Chemical Processing Department 
monthly report for September 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 23 
Oct 1962. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93009172. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for September 1962 from the Chemical Processing 
Department at HAPO, discusses the following; Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 
and employee relations. 


15310 (HW-76443) Chemical Processing Department 
monthly report for January 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Feb 
1963. 45p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-76RL01830. Order Number 
DE93008457. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for January, 1963 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; finished products operation; financial 
operations; facilities engineering; research employee relations; 
weapons manufacturing operation; and power and several mainte- 
nance operation. 


15311 (HW-79768) Chemical Processing Department 
monthly report for November 1963. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 20 
Dec 1963. 43p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract ACO06-76RL01830. Order Number 
DE93008579. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report for November 1963, from the Chemical Processing 
Department at HAPO discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 


employee relations; weapons manufacturing; and power and crafts 
operation. 


15312 (HW-81620) Chemical Processing Department 
monthly report for March 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Apr 
1964. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009174. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for March 1964 from the Chemical Processing De- 
partment at HAPO, discusses the following; Production operation; 
Purex and Redox operation; Financial operations; facilities engi- 
neering; research; employee relations; and weapons manufacturing 
operation. 


15313 (HW-82526) Chemical Processing Department 
monthly report for May 1964. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Jun 1964. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009175. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for May 1964 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and weapons manufacturing operation. 


15314 (IAEA-AL—069) A column exchange chromato- 
graphic procedure for the automated purification of analytical 
samples in nuclear spent fuel reprocessing and plutonium fuel 
fabrication. Zahradnik, P.; Swietly, H.; Doubek, N.; Bagliano, G. 
International Atomic Energy Agency, Seibersdorf (Austria). Safe- 
guards Analytical Lab. Nov 1992. [26p.] Order Number 
DE93619039. Source: OSTI; NTIS (US Sales Only); INIS. 

A Column Exchange Chromatographic procedure using Tri-n- 
Octyl-Phosphine-Oxide (TOPO) as stationary phase, is in routine 
use at SAL since 1984 on nuclear spent fuel reprocessing and on 
Pu product samples, prior to alpha and mass spectrometric analy- 
sis. This standard procedure was further on modified in view of its 
automation in a glove box; the resulting new procedure is 
described in this paper. Laboratory Robot Compatible (LRC) dis- 
posable columns were selected because their dimensions are 
particularly favorable and reproducible. A less corrosive HNO3-HI 
mixture substituted the former HC1-HI plutonium eluant. The inor- 
ganic support of the stationary phase used to test the above 
mentioned changes was unexpectedly withdrawn from the market 
so that another support had to be selected and the procedure re- 
optimized accordingly. The resulting procedure was tested with the 
robot and validated against the manual procedure taken as refer- 
ence: the comparison showed that the modified procedure meets 
the analytical requirements and has the same performance than 
the original procedure. (author). Refs, figs and tabs. 


15315 (IAEA-TECDOC—686, pp. 17-39) Corrosion preven- 
tion and control at the Sellafield nuclear fuel reprocessing 
plant. Shaw, R.D. (British Nuclear Fuels pic, Sellafield (United 
Kingdom). Research and Development Dept.). International Atomic 
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Energy Agency, Vienna (Austria). Feb 1993. (CONF-8911348-: 
Technical committee meeting on improvements in materials reliabil- 
ity in the back end of the nuclear fuel cycle, Vienna (Austria), 28 
Nov - 1 dec 1989). In improvements in materials reliability in the 
back end of the nuclear fuel cycle: Proceedings of a technical 
committee meeting held in Vienna, 28 November - 1 December 
1989. [159p.] Order Number DE93620494. Source: OSTI; NTIS 
(US Sales Only); INIS. 

After discharge from the reactor and transport to Sellafield, irra- 
diated nuclear fuels are stored in water-filled ponds prior to being 
reprocessed. BNFL has established fuel management strategies 
and a pond water chemistry which ensures minimal corrosion of 
stored fuels. The BNFL materials selection policy for its reprocess- 
ing plants has developed from over 35 years experience with 
Magnox reprocessing. An extensive R and D programme evaluated 
materials for the Thermal Oxide Reprocessing Plant (THORP). The 
original stainless steels used in Magnox plants, 18Cr/13Ni/Nb and 
18Cr/8Ni/Ti, have been observed to have deficiencies in operation 
such as end-grain corrosion, knife-line attack at welds, susceptibil- 
ity to corrosion in HNO, vapours, and poor resistance to 
lodine-vapour corrosion. Titanium plant has also shown corrosion 
performance deficiencies. For THORP, Nitric Acid Grade (NAG) 18/ 
10L and 304L stainless steels have replaced 18/13/Nb and 18/8/Ti, 
respectively. 310L has been used to construct fuel dissolvers. In 
preference to Titanium, THORP makes extensive use of Zirconium 
where minimal corrosion is required, for example, heat transfer sur- 
faces and de-misting column packing. For reprocessing plants, 
BNFL’s materials selection procedure begins with a Corrosion Au- 
dit where plant designs are submitted to a corrosion specialist who 
either selects the appropriate material or identifies where further R 
and D or design changes are required. (author). 10 refs, 18 figs. 


15316 (IAEA-TECDOC-686, pp. 71-80) Studies relating to 
construction materials to be used In different options for head 
end treatment in reprocessing of mixed carbide fuel of pluto- 
nium and uranium. Rajan, S.K. (indira Ghandi Centre for Atomic 
Research, Kalpakkam (India). Metallurgy Div.); Palamalai, A.; Ravi, 
T.N.; Sampath, M.; Raman, V.R.; Balasubramanian, G.R. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Feb 1993. 
(CONF-8911348-: Technical committee meeting on improvements 
in materials reliability in the back end of the nuclear fuel cycle, Vi- 
enna (Austria), 28 Nov - 1 dec 1989). in Improvements in materials 
reliability in the back end of the nuclear fuel cycle: Proceedings of 
a technical committee meeting held in Vienna, 28 November - 1 
December 1989. [159p.] Order Number DE93620494. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Mixed carbide of uranium and plutonium has been chosen as the 
fuel for the first core of Fast Breeder Test Reactor, installed in the 
Indira Gandhi Centre for Atomic Research. Reprocessing of this 
fuel is one of the vital steps to prove the viability of the fuel cycle. 
The head end treatment process introduces constraints in the re- 
processing of carbide fuel when compared to the commonly used 
mixed oxide fuel. Three head end processes, namely direct oxida- 
tion, pyrohydrolysis and direct dissolution in nitric acid with 
oxidation of organic acids were considered for study for exercising 
the choice. The paper briefly describes the three processes. In 
each process probable material of construction and related prob- 
lems are discussed. (author). 3 refs, 5 figs, 7 tabs. 


15317 (IAEA-TECDOC-—686, pp. 80-92) Experience in the in- 
terim dry storage of magnox fuel elements in the EUREX 
plant. Alonzo, G. (ENEA, Saluggia (Italy). EUREX Plant); Hall, A.; 
Pozzi, F.; Raspollini, M. International Atomic Energy Agency, Vi- 
enna (Austria). Feb 1993. (CONF-8911348-: Technical committee 
meeting on improvements in materials reliability in the back end of 
the nuclear fuel cycle, Vienna (Austria), 28 Nov - 1 dec 1989). in 
Improvements in matenals reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held in 
Vienna, 28 November - 1 December 1989. [159p.] Order Number 
DE93620494. Source: OSTI!; NTIS (US Sales Only); INIS. 

Scope of the present report is to describe the storage pool of the 
EUREX reprocessing pilot plant, the problems that arose twenty 
years ago regarding the storage of six tonnes of MAGNOX fuel el- 
ements from the LATINA power plant and the reasons the EUREX 
management chose to store the fuel dry in the EUREX pool. The 
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report also describes the storage system realized, the surveillance 
and monitoring adopted to control the status of the storage system 
itself, the problems experienced during the storage period and their 
solutions, the estimate of the stored fuel status, the development 
and realization of the equipment and systems needed to transfer 
the fuel elements from the storage system to the transport flask for 
Sellafield, the experience gained in these transfer operations, and 
the results of the inspection of the dry stored fuel. Finally, consid- 
eration is payed to design improvements to the storage system, to 
the economic implications of the whole storage experience and to 
further possible applications. (author). 6 figs, 3 tabs. 


15318 (ISO-210-Del.) Chemical Processing Division 
monthly report, March 1966. Isochem Inc., Richland, WA (United 
States). 22 Apr 1966. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009176. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for March 1966, from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations. 


15319 (ISO-563-Del.) Chemical Processing Division 
monthly report, October 1966. Isochem Inc., Richland, WA 
(United States). 21 Nov 1966. 48p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93009177. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

October performance of the plant production facilities was 
outstanding (915.2 tons U processed by Purex; 625.4 kg Pu sepa- 
rated by Redox/Purex). Redox processed three types of feed. 
Operation of incinerator furnace was resumed in Pu finishing pro- 
cesses. Capital cost estimates were prepared for several schemes 
for power reactor fuel reprocessing in Redox. Redox encased 
waste lines and line support system were found to be in good con- 
dition. H concentration in Redox dissolver off-gases occasionally 
exceeded lower flammable limits while sodium nitrate from high 
level waste storage tanks was used to suppress hydrogen. 


15320 (ISO-642-Del.) Chemical Processing Division 
monthly report, December 1966. Isochem Inc., Richland, WA 
(United States). 20 Jan 1967. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE93009178. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

All production facilities performed satisfactorily during December, 
although they were shut down for the Christmas holidays. The 
Purex SEFOR campaign was completed Dec 21. Redox completed 
solvent extraction processing of Shippingport reactor blanket fuel 
elements (PWR); during the first pass of PWR material, an Am-Cm 
fraction was separated and stored. About 720 kCi Pm-147 and 240 
kCi Sr-90 were produced in Purex head end. Two STT casks were 
loaded with 120 kCi Cs-137 for shipment. Semiworks was used to 
demonstrate D2EHPA solvent extraction flowsheets for waste. 
Tests are underway on reduction vessel liners to reduce the cru- 
cible material for Pu recovery (two containers used inside vessel). 


15321 (ISO-—713-Del.) Chemical Processing Division 
monthly report, July 1967. lsochem Inc., Richland, WA (United 
States). 21 Aug 1967. 43p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE93009179. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for July 1967, from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; waste management; technicai services; and 
CPD services section. 


15322 (ISO—714-Del.) Chemical Processing Division 
monthly report, August 1967. Isochem Inc., Richland, WA (United 
States). 21 Sep 1967. 44p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE93009180. Source: OSTI; NTIS (US Sales Only); GPO Dep. 





This report for August 1967, from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; waste management; technical services, and 
CPD services section. 


15323 (LA-12026-MS) Extraction chromatography of 
neodymium by an organophosphorous extractant supported 
on various polymeric resins. Takigawa, D.Y. Los Alamos National 
Lab., NM (United States). Apr 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93009113. Source: OSTI; NTIS; GPO Dep. 

Fifteen resins coated with dihexyl-N,N-diethyicarbamoyimethyl 
phosphonate (CMP) were studied for their extraction of neodymium 
(Nd) in 4.0 and 7.0 M nitric acid. Resin properties, such as chemi- 
cal composition and physical morphology, which can influence Nd 
extraction as well as subsequent resin regeneration (Nd stripping), 
were identified. Hydrophilic or polar resins coated with CMP effi- 
ciently extracted the Nd. Resins initially washed free of residual 
monomer and solvent before CMP coating outperformed their un- 
treated counterparts. The macroporous styrene-divinylbenzene 
hydrophobic resins that were high in surface area were less effec- 
tive supports compared with hydrophilic microporous Aurorez, 
polybenzimidazole (PBI) and macroporous Amberlite polyacrylic 
resins. Only one resin, Duolite C-467, showed no measurable 
improvement in Nd extraction with CMP coating. CMP-coated Au- 
rorez PBI, a microporous and hydrophilic polymeric resin with an 
average surface area, showed the best overall efficiency for Nd re- 
moval and resin regeneration. 


15324 (LA-UR-93-650) K-edge densitometer (KED): User 
manual. Sprinkle, J.K.; Hansen, W.J. Los Alamos National Lab., 
NM (United States). 11 Feb 1993. 109p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93008733. Source: OSTI; NTIS; GPO Dep. 

In 1979, a K-edge densitometer (KED) was installed by the Safe- 
guards Assay group from Los Alamos National Laboratory in the 
PNC reprocessing plant at Tokai-mura, Japan. It uses an active 
nondestructive assay technique, KED, to measure the plutonium 
concentration of the product solution. The measurement uncer- 
tainty of an assay depends on the count time chosen, but can be 
0.5% or better. The computer hardware and software were 
upgraded in 1992. This manual describes the operation of the in- 
strument, with an emphasis on the user interface to the software. 


15325 (RHO-CD—1400) Purex Plant gaseous iodine-129 
control capability and process development requirements. 
Evoniuk, C.J. Rockwell International Corp., Richland, WA (United 
States). Rockwell Hanford Operations. Jan 1981. 36p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003512. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report describes the ability of the Purex Plant to effectively 
control iodine-129 emissions. Based on historical evidence, the 
current Purex Plant iodine control system appears capable of 
meeting the goal of limiting gaseous iodine-129 emissions at the 
point of discharge to levels stipulated by the Department of Energy 
(DOE) for an uncontrolled area. Expected decontamination factors 
(DF’s) with the current system will average about 100 and will be 
above the calculated DF’s of 2.2 and 87 required to meet DOE 
yearly average concentration limits for controlled and uncontrolled 
areas respectively, but below the calculated DF of 352 required for 
meeting the proposed Environmental Protection Agency (EPA) 
mass emission limit. Chemical costs for maintaining compliance 
with the DOE limits will be approximately $166 per metric ton of 
fuel processed (based on a silver nitrate price of $12.38/0z). Costs 
will increase in proportion to increases in silver prices. 


15326 (RL-SEP-—112) Chemical Processing Department 
monthly report, November 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Dec 
1964. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008607. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This report for November 1964, from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 
employee relations; and weapons manufacturing operation. 


15327 (RL-SEP-332-Del.) Chemical Processing Department 
monthly report, February 1965. Warren, J.H. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 22 Mar 1965. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93003970. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO, 
discusses the following: production operation; purex and redox 
operation; finished products operation; maintenance; financial oper- 
ations; facilities engineering; research; and employee relations. 


15328 (RL-SEP-837-Del.) Chemical Processing Department 
monthly report, October 1965. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Nov 
1965. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93003950. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO, 
discusses the following: production operation; purex and redox 
operation; finished products operation; maintenance; financial oper- 
ations; facilities engineering; research; and employee relations. 


15329 (UCRL-ID—111663) UO, dissolution rates: A review. 
McKenzie, W.F. Lawrence Livermore National Lab., CA (United 
States). Sep 1992. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007403. Source: OSTI; NTIS; INIS; GPO Dep. 

This report reviews literature data on UOz2 dissolution kinetics 
and provides a framework for guiding future experimental studies 
as well as theoretical modeling studies. Under oxidizing conditions, 
UOz dissolution involves formation of an oxidized surface layer 
which is then dissolved by formation of aqueous complexes. Higher 
oxygen pressures or other oxidants are required at higher tempera- 
tures to have dissolution rates independent of oxygen pressure. At 
high oxygen pressures (1-5 atm, 25-70 C), the dissolution rate has 
a one-half order dependence on oxygen pressure, whereas at oxy- 
gen pressures below 0.2 atm, Grandstaff (1976), but nobody else, 
observed a first-order dependence on dissolution rate. Most people 
found a first-order dependence on carbonate concentration; Posey- 
Dowty (1987) found independence of carbonate at pH 7 to 8.2. 
Dissolution rates increase with temperature except in experiments 
involving granitic groundwater. Dissolution rates were generally 
greater under acid or basic conditions than near neutral pH. 
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Refer also to citation(s) 15317, 15568, 15619, 15627, 15641, 
16462, 16759, 16762, 16783 


15330 (ANL/EAIS—6) RISKIND: A computer program for 
calculating radiological consequences and health risks from 
transportation of spent nuclear fuel. Yuan, Y.C. (Square Y, Or- 
chard Park, NY (United States)); Chen, S.Y.; LePoire, DJ.; 
Rothman, R. Argonne National Lab., IL (United States). Environ- 
mental Assessment and Information Sciences Div. Feb 1993. 203p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93010623. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents the technical details of RISIUND, a 
computer code designed to estimate potential radiological conse- 
quences and health risks to individuals and the collective 
population from exposures associated with the transportation of 
spent nuclear fuel. RISKIND is a user-friendly, semiinteractive pro- 
gram that can be run on an IBM or equivalent personal computer. 
The program language is FORTRAN-77. Several models are 
included in RISKIND that have been tailored to calculate the expo- 
sure to individuals under various incident-free and accident 
conditions. The incidentfree models assess exposures from both 
gamma and neutron radiation and can account for different cask 
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designs. The accident models include accidental release, atmo- 
spheric transport, and the environmental pathways of radionuclides 
from spent fuels; these models also assess health risks to individu- 
als and the collective population. The models are supported by 
databases that are specific to spent nuclear fuels and include a ra- 
dionudide inventory and dose conversion factors. 


15331 (DOE/EA-0336) Environmental assessment of the 
proposed new agreement for peaceful nuclear cooperation 
between the United States and Japan and an associated sub- 
sequent arrangement for the return of recovered plutonium 
from euratom to Japan. USDOE, Washington, DC (United 
States). 11 Sep 1987. 86p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE93005744. Source: OSTI; 
NTIS; GPO Dep. 

The proposed action is a new Agreement for Cooperation with 
Japan concerning the peaceful uses of nuclear energy pursuant to 
Section 123 of the Atomic Energy Act. as amended (AEA)I/, and an 
associated “subsequent arrangement” pursuant to Section 131 of 
the AEA. Together these actions will provide the framework for the 
return from EURATOM to Japan of plutonium recovered from spent 
fuel reprocessed for Japan in France or the United Kingdom. This 
Environmental Assessment has been prepared to assess the po- 
tential environmental impacts of air shipments of plutonium without 
a refueling stop in US territory under the proposed new agreement 
with Japan and associated subsequent arrangement with EU- 
RATOM. Where applicable, it also considers, indirectly, the likely 
environmental effects of such shipments on the global commons. 
This assessment includes a discussions prepared by the Depart- 
ment of State, of the political and policy setting in which the new 
US-Japanese Agreement for Cooperation has been negotiated, the 
quantities of plutonium that could be shipped, the likely number of 
shipments that would be invoived in a given period, the nature of 
the conditions that will have to be met before any such air ship- 
ments will be approved by the United States and the alternatives to 
authorizing air shipments of the subject plutonium from EURATOM 
back to Japan including their environmentai implications. 


15332 (DOE/OR-—01-1110-D2) Work plan for the removal 
and subsequent management of specific waste from David 
Witherspoon, inc., Knoxville, Tennessee: Environmental 
Restoration and Waste Management Programs. Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (United States); MK- 
Ferguson of Oak Ridge Co., TN (United States); Radian Comp., 
Oak Ridge, TN (United States). Jan 1993. 226p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (ORNL/M-2580). Order Number DE93006269. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Tennessee Department of Environment and Conservation 
(TDEC) and the Department of Energy (DOE) have made the 
determination that approximately 258 drums of waste and 10 open- 
top boxes of waste now located at the site known as David 
Witherspoon, Inc., (DWI) in south Knoxville, Tennessee, should be 
repackaged as necessary and transferred to the K-25 Site in Oak 
Ridge, Tennessee, for management. This work plan addresses the 
four phases of activity planned and the methods of accomplishment 
The lint phase will consist of an assessment to determine require- 
ments for managing the waste. Items to be investigated include 
site access, site conditions, personal protective equipment, waste 
characterization needs, packaging and labeling, transportation, re- 
ceipt and storage of the waste at the K-25 Site, and site controls 
and monitoring required during the packaging operations to be 
conducted at DWI. The second phase will include mobilization of 
on-site support and operating facilities, sampling and transferral of 
a randomly selected representative fraction of the 232 drums now 
stored on-site in sea/land containers to storage facilities at the K-25 
Site, and sampling of the waste now stored in the 26 drums inside 
the main process building and the 10 open-top boxes of waste 
stored outside and adjacent to the building. The third phase will in- 
clude repackaging and transferral of the 26 drums and 10 boxes of 
waste to the K-25 Site and placement of the containerized waste 
into appropriate storage at the K-25 Site. Participants in the fourth 
phase of activity will demobilize the support and operating facilities 
from DWI, conduct an on-site evaluation at the K-25 site to verify 
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compliance with storage and other management requirements, pre- 
pare a closeout report for the activity assessing the actions, and 
develop a pian for the final management method for the waste. 


15333 (IAEA-TECDOC-673) Extended storage of spent 
fuel: Final report of a co-ordinated research programme on 
the behaviour of spent fuel and storage facility components 
during long term storage (BEFAST-II) 1986-1991. International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. [111p.] Order 
Number DE93610903. Source: OST!; NTIS (US Sales Only); INIS. 

This document is the final report on the IAEA Co-ordinated Re- 
search Programme on the Behaviour of Spent Fuel and Storage 
Facility Components during Long Term Storage (BEFAST-II, 1986- 
1991). It contains the results on wet and dry spent fuel storage 
technologies obtained from 16 organizations representing 13 coun- 
tries who participated in the co-ordinated research programme. 
Considerable quantities of spent fuel continue to arise and accu- 
mulate. Many countries are investigating the option of extended 
spent fuel storage prior to reprocessing or fuel disposal. Wet stor- 
age continues to predominate as an established technology with 
the construction of additional away-from-reactor storage pools. 
However, dry storage is increasingly used with most participants 
considering dry storage concepts for the longer term. Depending 
on the cladding type options of dry storage in air or inert gas are 
proposed. Dry storage is becoming widely used as a supplement 
to wet storage for zirconium alloy clad oxide fuels. Storage periods 
as long as under wet conditions appear to be feasible. Dry storage 
will also continue to be used for Al clad and Magnox type fuel. 
Enhancement of wet storage capacity will remain an important ac- 
tivity. Rod consolidation to increase wet storage capacity will 
continue in the UK and is being evaluated for LWR fuel in the 
USA, and may start in some other countries. High density storage 
racks have been successfully introduced in many existing pools 
and are planned for future facilities. For extremely long wet storage 
(>50 years), there is a need to continue work on fuel integrity in- 
vestigations and LWR fuel performance modelling. it might be that 
pool component performance in some cases could be more limiting 
than the FA storage performance. It is desirable to make concerted 
efforts in the field of corrosion monitoring and prediction of fuel 
cladding and poll component behaviour in order to maintain good 
experience of wet storage. Refs, figs and tabs. 


15334 (IAEA-TECDOC-679) Consolidation of spent fuel 
rods from LWRs: Current procedures and future plans with 
reference to work in the USA and Germany. International Atomic 
Energy Agency, Vienna (Austria). Dec 1992. [35p.] Order Number 
DE93619382. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the current status of the process by which 
light water reactor spent fuel is consolidated for the purpose of de- 
creasing the space needed for interim storage and final disposal. 
The process is called rod consolidation. Light water reactor fuel 
consists of two distinct sets of components: the fuel rods and the 
skeleton (spacer grids, end-fittings and guide tubes), termed 
non-fuel bearing components (NFBCs). The process entails the dis- 
assembly of irradiated nuclear fuel into individual fuel rods and the 
NFBCs. Fuel compaction ratios of 2 to 1 can be achieved, thus the 
rods from two fuel assemblies can be stored in the space required 
for one assembly. NFBCs compaction ratios of 8 or 10 to 1 can be 
achieved, thus the skeletons from 8 or 10 fuel assemblies can be 
stored in the space required for a single assembly. Information pre- 
sented in this report is intended to provide a basis for incorporation 
of the rod consolidation process into an effective overall spent fuel 
management strategy (interim storage to final disposal). Since rod 
consolidation is a process, it must be performed in a facility. This 
can be either a facility dedicated to the process (e.g. away-from- 
reactor hot cell) or an existing facility (e.g. at-reactor spent fuel 
pool). The report is also intended to acquaint the reader with the 
many rod consolidation concepts. It aims at developing an under- 
standing of the fundamentals of rod consolidation and appreciation 
of the interdependency of the process and the facility in which it 
will take place. It can also be of interest to those who decide on 
constructing additional capacity or even transshipment. The reason 
is that rod consolidation will result in lowering the number of han- 
dling events because each handling event will move twice as much 
fuel. Lower handling is desirable because it is the main cause of 





abnormal incidents in spent fuel management. Also for shipment, 
the number of casks is reduced, lowering the risk to the public. 


15335 (POEF-Z—4237) Accumulated Waste Sampling and 
Analysis Plan. Portsmouth Gaseous Diffusion Plant, OH (United 
States); CDM Federal Programs Corp., Oak Ridge, TN (United 
States). Oct 1992. 279p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-760R00001. Order Number 
DE93006349. Source: OSTI; NTIS; INIS; GPO Dep. 

This Accumulated Waste Sampling and Analysis Management 
Pian (AWSAMP) has been prepared in response to the AWP and 
the Accumulated Waste Characterization Work Plan (SAIC 1992). 
The scope of the AWSAMP includes: A review and compilation of 
existing waste characterization information for each container or 
grouping of containers as appropriate, The development of sam- 
pling and analysis plans, The development of sampling and 
analysis procedures, The assessment of analytical requirements, 
and Cost estimates for the accumulated waste characterization 
program. The AWSAMP addresses eight basic waste categories 
that have been identified in the waste inventory: industriaV/sanitary, 
RAD, RCRA, TSCA, TSCA/RAD, RCRA/RAD, RCRA/TSCA, and 
RCRA/TSCA/RAD wastes. Requirements of RCRA, TSCA, and 
DOE Orders are the primary source of characterization criteria. 
Other standards and guidelines [e.g., Nuclear Regulatory Commis- 
sion (NRC) regulations, DOE disposal facilities waste acceptance 
criteria, and national technical associations standards] are re- 
viewed for completeness. This AWSAMP provides a detailed waste 
sampling and analysis plan. This includes general history (Sect. 2), 
regulatory setting (Sect. 3), compilation of existing data (Sect. 4), 
technical approach (Sect. 5), field sampling methodology and pro- 
cedures (Sect. 6), health and safety plan (Sect. 7), and quality 
assurance requirements (Sect. 8). 


15336 (POEF-Z-—4237-Add.1) Analytical cost estimate for 
implementation of the Accumulated Waste Sampling and Anal- 
ysis Plan: Addendum 1. Portsmouth Gaseous Diffusion Plant, OH 
(United States); CDM Federal Programs Corp., Oak Ridge, TN 
(United States). Oct 1992. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-760R00001. Order 
Number DE93006158. Source: OSTI; NTIS; INIS; GPO Dep. 

This estimate is for analytical services and to identify equipment 
needs to characterize the accumulated wastes at the Department 
of Energy’s Portsmouth, Ohio, Gaseous Diffusion Plant (PORTS). 
The samplingwill include the sampling and characterization of ap- 
proximately 25,500 containers of solid and liquid waste, some of 
which are known to be radioactive. The costs of shipping samples 
to an off-site fixed-base laboratory versus use of an on-site labora- 
tory were considered. Cost estimates for Level 5 quality data are 
provided for both the off-site fixed-base and on-site laboratories. 
Table 1 lists the required analyses,methods, and fees. 


15337 (SAND-91-2593C) Surveying the transportation of 
radioactive material (STORM) in the USA. McClure, J.D. (Sandia 
National Labs., Albuquerque, NM (United States)); Hopkins, D. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (TTC—1116;CONF-920905-50: 10. 
international symposium on the packaging and transportation of ra- 
dioactive materials: PATRAM ’92, Yokohama (Japan), 13-18 Sep 
1992). Order Number DE93004503. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A program, Surveying the Transportation of Radioactive Material 
(STORM), has been initiated to update previous studies of the 
magnitude and characteristics of radioactive material (RAM) trans- 
port in the USA. The STORM project is jointly funded by the US 
Department of Energy (DOE), the US Nuclear Regulatory Commis- 
sion (NRC), the US Department of Transportation (DOT), and the 
Federal Emergency Management Agency (FEMA). STORM is com- 
posed of two phases, Phase 1 and Phase 2. Phase 1 deals with 
program definition, overall program planning, the development of 
industry contacts, definition of data requirements, the development 
of survey forms, and the development of a detailed RAM shipment 
survey plan to be implemented in Phase 2. Upon completion of 
Phase 1, which is scheduled to occur in October 1992, a decision 
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point wig be reached. The decision to proceed to Phase 2 will de- 
pend on the results of a detailed review by the project sponsors of 
the results achieved in Phase 1. 


15338 (SAND-—92-2900C) Numerically predicting horizon- 
tally oriented spent fuel rod surface temperatures. Wix, S.D. 
(Gram, Inc., Albuquerque, NM (United States)); Koski, J.A. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408-9: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93006287. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A comparison between numerical calculations with use of com- 
mercial thermal analysis software packages and experimental data 
simulating a horizontally oriented spent fuel rod array was per- 
formed. Twelve cases were analyzed using air and helium for the 
fill gas, with three different heat dissipation levels. The numerically 
predicted temperatures are higher than the experimental data for 
all levels of heat dissipation with air as the fill gas. The tempera- 
ture differences are 4°C and 23°C for the low heat dissipation and 
high heat dissipation, respectively. The temperature predictions us- 
ing helium as a fill gas are lower than the experimental data for the 
low and medium heat dissipation levels. The temperature predic- 
tions are 1°C and 6°C lower than the experimental data for the 
low and medium heat dissipation, respectively. For the high heat 
dissipation level, the temperature predictions are 16°C higher than 
the experimental data. Differences between the predicted and ex- 
perimental temperatures can be attributed to several factors. These 
factors include experimental uncertainty in the temperature and 
heat dissipation measurements, actual convection effects not in- 
cluded in the model, and axial heat flow in the experimental data. 
This work demonstrates that horizontally oriented spent fuel rod 
surface temperature predictions can be made using existing com- 
mercial software packages. This work also shows that end effects, 
such as axial heat transfer through the spent fuel rods, will be in- 
creasingly important as the amount of dissipated heat increases. 


15339 (SP-—92-30) Routing - a preliminary study of the use 
of modern information and communication technology. Stjern- 
man, G. Swedish National Testing and Research Inst., Boraas 
(Sweden). [1992]. [18p.] (In Swedish). Order Number DE93620971. 
Source: OSTI; NTIS; INIS. 

Communication and data transfer to mobile equipment are in a 
very active developing face. These technologies might be useful in 
the work on enhancing the safety of dangerous goods transports. 
The risk at a certain place, when passed by a transport of danger- 
ous goods, is not the same at every moment. Taking this into 
account when selecting roads for dangerous goods vehicles so 
that, for every vehicle, the road most suited at the time in question 
is selected, should give better results than todays practise. The 
principles of dynamic routeing of dangerous goods are discussed 
and the needed and available technologies for implementing dy- 
namic routeing are outlined, as are some other aspects of the 
implementation. (au). 


15340 (WHC-SA-1818) Hanford transportation risk assess- 
ment database. Zentner, M.D. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-930243—4: Data banks for risk assessment 
workshop, Augusta, GA (United States), 2-3 Feb 1993). Order 
Number DE93008177. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company has performed several studies 
of the risk of transporting hazardous materials on the Hanford Site. 
These studies used site-specific data for truck accident statistics 
and US Department of Transportation data for rail accident statis- 
tics. This paper describes the data collection and validation effort 
involved in this work. 
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Refer also to citation(s) 15278, 15279, 15280, 15281, 15282, 
15283, 15284, 15286, 15287, 15288, 15289, 15290, 15291, 15303, 
15304, 15305, 15306, 15307, 15308, 15309, 15310, 15311, 15312, 
15313, 15318, 15321, 15322, 15326, 15327, 15328, 15332, 15333, 
15334, 15569, 15574, 15577, 15578, 15579, 15580, 15583, 15590, 
15591, 15592, 15593, 15594, 15595, 15600, 15601, 15602, 15603, 
15609, 15611, 15618, 15621, 15626, 15629, 15630, 15640, 15789, 
15864, 15933, 16115, 16143, 16189, 16462, 16504, 16505, 16512, 
16513, 16650, 16653, 16659, 16759, 16761, 16782, 17162, 17164, 
17225, 17302, 17309, 17326, 17331, 17337, 17341, 17357, 17359, 
17360, 17361, 17362, 17363, 17364, 17365, 17366, 17367, 17369, 
17370, 17376, 17377, 17378, 17379, 17395, 17403, 17404, 17405, 
17406, 17407, 17416, 17417, 17437, 18154, 18557, 18578, 18614, 
18615, 18616, 18623 


15341 (AEA-D and R-237) The effect of corrosion product 
colloids on actinide transport. Gardiner, M.P.; Smith, AJ.; 
Williams, S.J. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). 1992. [48p.] Order Number DE93621262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The near field of the proposed UK repository for ILW/LLW will 
contain containers of conditioned waste in contact with a cemen- 
tious backfill. It will contain significant quantities of iron and steel, 
Magnox and Zircaloy. Colloids deriving from their corrosion prod- 
ucts may possess significant sorption capacity for radioelements. If 
the colloids are mobile in the groundwater flow, they could act as a 
significant vector for activity transport into the far field. The desorp- 
tion of plutonium and americium from colloidal corrosion products 
of iron and zirconium has been studied under chemical conditions 
representing the transition from the near field to the far field. Des- 
orption Rg values of > 5 x 10® mi g—' were measured for both 
actinides on these oxides and hydroxides when actinide sorption 
took place under the near-field conditions and desorption took 
place under the far-field conditions. Desorption of the actinides oc- 
curred slowly from the colloids under far-field conditions when the 
colloids had low loadings of actinide and more quickly at high load- 
ings of actinide. Desorbed actinide was lost to the walls of the 
experimental vessel. (author). 


15342 (AECL-—10397) A mechanistic study of the uniform 
corrosion of copper in compacted clay-sand soil. Litke, C.D.; 
Ryan, S.R.; King, F. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Ontario Hy- 
dro, Toronto, ON (Canada). Aug 1992. [141p.] (COG~—91-304,). 
Order Number DE93612743. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The results of a study of the mechanism of uniform corrosion of 
copper under simulated nuclear fuel waste disposal conditions are 
presented. Evidence is given that suggests that the rate-controlling 
process is the transport of copper corrosion products away from 
the corroding surface. In the experiments described here, the cop- 
per diffused through a column of compacted clay-sand buffer. The 
properties of the buffer material, especially its ability to sorb copper 
species, are significant in determining the rate of uniform corrosion 
of copper. The evidence that copper diffusion is rate-controlling 
stems from the effect of -y-radiation on the tests. In the presence of 
-tadiation, copper diffused farther along the column of compacted 
buffer material than in the unirradiated tests, but the corrosion rate 
was lower. These two effects can be best explained in terms of a 
slow copper-diffusion process. Irradiation is thought to reduce the 
extent of sorption of copper by the clay component of the buffer. 
This results in a more mobile copper species and a smaller interfa- 
cial flux of copper (i.e., a lower corrosion rate). 


15343 (AECL—10477) Assessment of materials for contain- 
ment of nuclear fuel waste: Environment-sensitive fracture of 
titanium. Clarke, C.F.; Hardie, D.; Ikeda, B.M. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment; Ontario Hydro, Toronto, ON (Canada). Aug 1992. 
[51p.] (COG-92-162.). Order Number DE93612744. Source: OSTI; 
NTIS (US Sales Only); INIS. 

As part of the assessment program for container materials for 
the long-term disposal of nuclear fuel waste, a test involving slow 
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tensile straining at 10-5 mm/s has been developed to study the ef- 
fect of hydrogen on the fracture behaviour of titanium. Compact 
tension specimens of Grade-2 and Grade-12 material have been 
precracked in fatigue before charging with hydrogen at various 
concentrations up to 3000 wppm and then straining to failure. At 
low hydrogen concentrations, propagation of a slow crack may be 
followed at higher stress intensities by fast brittle failure, whereas 
at high concentrations the majority of materials suffer only fast brit- 
tle failure at stress intensity factors that decrease with increasing 
hydrogen content. The resistance of both Grade-2 and Grade-12 
titanium to embrittlement by hydrogen is more dependent upon mi- 
crostructure, and particularly the distribution of G-phase, than upon 
the concentration of basal poles lying perpendicular to the principal 
fracture plane. 


15344 (AERE-R-13131) Mass transfer and sorptive proper- 
ties of geological samples from the Drigg site. Berry, J.A.; 
Brownsword, M.; Gilling, D.; Jefferies, N.L.; Lineham, T.R.; Linsell, 
|.M. UKAEA Harwell Lab. (United Kingdom). Chemistry Div. Feb 
1990. [74p.] Order Number DE93615442. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report presents the results of an experimental programme to 
determine the mass transfer and sorptive properties of selected 
glacial sand and clays from the Drigg Disposal Site operated by 
British Nuclear Fuels ple. The hydraulic conductivity of both the 
sand and clay has been determined and the sensitivity of this 
parameter to changing water chemistry investigated. The hydrody- 
namic dispersion properties of the glacial sand were measured in 
order to aid the interpretation of column sorption experiments. The 
sorption of strontium and uranium from groundwater onto clay and 
sand samples has been studied using through-diffusion, column 
and batch techniques. Employing the batch technique, the effect of 
a series of humic acid concentrations on distribution ratios for ura- 
nium and plutonium has also been investigated. Groundwater and 
trench leachate were used with both clay and sand. (author). 


15345 (ANL/CMT/CP-76415) High-level nuclear waste 
borosilicate glass: A compendium of characteristics. Cunnane, 
J.C. (Argonne National Lab., IL (United States)); Bates, J.K.; Ebert, 
W.L.; Feng, X.; Mazer, J.J.; Wronkiewicz, D.J.; Sproull, J.; 
Bourcier, W.L.; McGrail, B.P. Argonne National Lab., IL (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-921101-— 
13: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93004190. Source: OSTI; NTIS; INIS; GPO Dep. 

With the imminent startup, in the United States, of facilities for 
Vitrification of high-level nuclear waste, a document has been 
prepared that compiles the scientific basis for understanding the al- 
teration of the waste glass products under the range of service 
conditions to which they may be exposed during storage, trans- 
portation, and eventual geologic disposal. A summary of selected 
parts of the content of this document is provided. Waste glass al- 
terations in a geologic repository may include corrosion of the 
glass network due to groundwater and/or water vapor contact. Ex- 
perimental testing results are described and interpreted in terms of 
the underlying chemical reactions and physical processes involved. 
The status of mechanistic modeling, which can be used for long- 
term predictions, is described and the remaining uncertainties 
associated with long-term simulations are summarized. 


15346 (CEA-CONF—11066) Recent progress in the chemi- 
cal separations for the Actinex project. Musikas, C.; Bourges, 
J.; Madic, C.; Cuillerdier, C.; Adnet, J.M. CEA Centre d’Etudes de 
la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement. 1991. [20p.] (CONF-9111291-: Technical commit- 
tee meeting on safety aspects of nuclear power plant automation 
and robotics, Vienna (Austria), 11-15 Nov 1991). Order Number 
DE93612715. Source: OSTI; NTIS (US Sales Only); INIS. 
Conceptual flow-sheets and laboratory works have been carried 
out recently in Fontenay-aux-Roses to gain insight into the parti- 
tioning of the actinides contained in various wastes, including the 
HiLW. The flow-sheets designed to separate the HLLW actinides 
include two main steps: the first is the removal of the actinide (VI), 





(IV), (lll) from the acidic effluent of the first PUREX process extrac- 
tion cycle; the second is the separation of the trivalent lanthanides 
from the trivalent actinides which were co-extracted with the ac- 
tinides in the first step. N,N’-tetraalkylpropanediamide will be used 
in the first step. The properties and the advantages-disadvantages 
of these extractants will be discussed. For the trivalent actinide- 
lanthanide group separation two ways are explored simultaneously. 
The first one is a research of new extractants for the group separa- 
tion of the 4f-5f trivalent ions. Several extraction systems are 
candidates for this separation; the actinides having an higher affin- 
ity for the ligands bearing donor atoms softer than oxygen. The 
point of the subject will be given. The second way is the separation 
of Am from the trivalent lanthanides after Am(IV) is protected by 
unsaturated phosphotungstates and can be extracted as phospho- 
tungstate by primary or secondary amine. The work which must be 
achieved to apply this flow-sheet to the HLLW partitioning at the in- 
dustrial scale is pointed out. 


15347 (CEA-CONF—-11067) Tritium decontamination of ma- 
chine components and walls. Hircq, B. (CEA Centre d'Etudes de 
Bruyeres-le-Chatel, 91 (France)); Wong, K.Y.; Jalbert, R.A.; 
Shmayda, W.T. CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 
(France). 1991. [39p.] (CONF-9106310—: ISFNT-2: 2nd interna- 
tional symposium on nuclear fusion technology and exposition, 
Karlsruhe (Germany), 2-7 Jun 1991). Order Number DE93612716. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Tritium decontamination techniques for machine components and 
their application at tritium handling facilities are reviewed. These in- 
clude commonly used methods such as vacuuming, purging, 
thermal desorption and isotopic exchange as well as less common 
methods such as chemicalelectrochemical etching, plasma dis- 
charge cleaning, and destructive methods. Problems associated 
with tritium contamination of walls and use of protective coatings 
are reviewed. Tritium decontamination considerations at fusion fa- 
cilities are discussed. 


15348 (CEA-CONF—-11075) Incineration process for 
plutonium-contaminated waste. Vincent, J.J.; Longuet, T.; 
Cartier, R.; Chaudon, L. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment. 1992. [8p.] (CONF-920527—: 1992 incineration conference, 
Albuquerque, NM (United States), 11-14 May 1992). Order Number 
DE93612717. Source: OSTI; NTIS (US Sales Only); INIS. 

A reprocessing plant with an annual throughput of 1600 metric 
tons of fuel generates 50 m® of incinerable a-contaminated waste. 
The reference treatment currently adopted for these wastes is to 
embed them in cement grout, with a resulting conditioned waste 
volume of 260 m°. The expense of mandatory geological disposal 
of such volumes justifies examination of less costly alternative so- 
lutions. After several years of laboratory and inactive pilot-scale 
research and development, the Commissariat a I'Energie Atomique 
has developed a two-step incineration process that is particularly 
suitable for a-contaminated chlorinated plastic waste. A 4 kg-h—' 
pilot unit installed at the Marcoule Nuclear Center has now logged 
over 3500 hours in operation, during which the operating parame- 
ters have been optimized and process performance characteristics 
have been determined. Laboratory research during the same pe- 
riod has also determined the volatility of transuranic nuclides (U, 
Am and Pu) under simulated incineration conditions. A 100 g-h-' 
laboratory prototype has been set up to obtain data for designing 
the industrial pilot facility. 


15349 (CEA-CONF—-11205) Impact of High-Level- 
Radioactive Wastes thermal output on repository design. 
Girotto, J.L. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. des Procedes de Retraitement); 
Chaudon, L.; Hoorelbeke, JM. CEA Centre d’Etudes de la Vallee 
du Rhone, 30 - Marcoule (France). Dept. des Procedes de Re- 
traitement. 1992. [5p.] (CONF-920430—: 3. international high level 
radioactive waste management (IHLRWM) conference, Las Vegas, 
NV (United States), 12-16 Apr 1992). Order Number DE93619577. 
Source: OSTI; NTIS (US Sales Only); INIS. 

France is now investigating a number of deep geological forma- 
tions (clay, granite, salt and schist) for disposal of long half-life 
radioactive waste, notably vitrified high-level waste (HLW) pack- 
ages which would be stacked in vertical boreholes extending 
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downward from a network of parallel handling drifts. The design of 
such a geological repository allows for construction and operating 
constraints, as well as the temperature rise in the vitrified waste 
packages and in the host rock. Repository temperatures are 
calculated using a finite-element code in conjunction with a super- 
position algorithm. The geometric parameters of the repository are 
analyzed to optimize the dimensions from a thermal standpoint, no- 
tably the borehole pitch in each drift, and the distance between 
adjacent drifts. Numerical examples are included for a repository in 
a clay environment, characterized by its relatively low thermal con- 
ductivity. The thermal consequences of vertical spacing between 
stacked waste packages are also discussed. 5 refs., 8 figs. 


15350 (CEA-R-5615) Selective extraction of actinides from 
high level liquid wastes. Study of the possibilities offered by 
the Redox properties of actinides. Adnet, J.M. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement; Institut National Polytechnique, 31 - 
Toulouse (France). Jul 1991. [216p.] (In French). Order Number 
DE93618550. Source: OSTI; NTIS (US Sales Only); INIS. 

Partitioning of high level liquid wastes coming from nuclear fuel 
reprocessing by the PUREX process, consists in the elimination of 
minor actinides (Np, Am, and traces of Pu and U). Among the pos- 
sible processes, the selective extraction of actinides with oxidation 
states higher than three is studied. First part of this work deals with 
a preliminary step; the elimination of the ruthenium from fission 
products solutions using the electrovolatilization of the RuO4 com- 
pound. The second part of this work concerns the complexation 
and oxidation reactions of the elements U, Np, Pu and Am in pres- 
ence of a compound belonging to the insaturated polyanions 
family: the potassium phosphotungstate. For actinide ions with 
oxidation state (IV) complexed with phosphotungstate anion the ex- 
traction mechanism by dioctylamine was studied and the use of a 
chromatographic extraction technic permitted successful separa- 
tions between tetravalents actinides and trivalents actinides. 
Finally, in accordance with the obtained results, the basis of a sep- 
aration scheme for the management of fission products solutions is 
proposed. 


15351 (CNIC—00581) Removal of actinide elements from 
high level radioactive waste by trialkyiphosphine oxide 
(TRPO): The stripping of actinide elements from loaded or- 
ganic phase. Song Chongli (inst. of Nucl. Energy Technology,, 
Tsinghua Univ. (China)); Xu Jingming; Zhu Yongjun. China Nuclear 
Information Centre, Beijing, BJ (China). Mar 1992. [9p.] (In Chi- 
nese). (TSHUNE-0029.). Order Number DE93612718. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Stripping behaviors of 30% TRPO-kerosene organic phase con- 
taining actinide elements in nitric acid, oxalic acid and sodium 
carbonate solutions were studied. The conditions for stripping 
actinide elements were given. The 5~6 mol/L nitric acid of concen- 
tration can effectively re-extract americium and lanthanide, but third 
phase would be generated if nitric acid concentration is too high. 
Two times of stripping with 0.5 mol/L oxalic acid in crossflow can 
recover more than 99% of neptunium and plutonium, and 5% 
sodium carbonate can re-extract uranium. The cross contamination 
in these three groups is very little. A flowsheet of TRPO process 
for removing actinides from high level waste solution is proposed. 


15352 (CONF-921137-10) Potential impact of DOE’s per- 
formance objective for protection of inadvertent intruders on 
low-level waste disposals at Oak Ridge National Laboratory. 
Kocher, D.C. Oak Ridge National Lab., TN (United States). [1992]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 14. low-level radioactive waste 
management conference; Phoenix, AZ (United States); 18-20 Nov 
1992. Order Number DE93004530. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Department of Energy's Order 5820.2A, Chapter Ill, speci- 
fies performance objectives for disposal of low-level radioactive 
waste which include limits on effective dose equivalent for inadver- 
tent intruders. This paper investigates the potential impact of the 
performance objective for protection of inadvertent intruders on the 
acceptability of waste disposals in Solid Waste Storage Area 
(SWSA) 6 at Oak Ridge National Laboratory (ORNL). The analysis 
is based on radionuclide inventories and waste volumes for recent 
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disposals in SWSA 6 and calculated doses to an inadvertent in- 
truder per unit concentration of radionuclides in disposed waste for 
assumed exposure scenarios. 


15353 (CONF-921137—14) Environmental monitoring of 
subsurtace low-level waste disposal facilities at Oak Ridge Na- 
tional Laboratory. Ashwood, T.L.; Hicks, D.S. Oak Ridge National 
Lab., TN (United States). [1992]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 14. low-level radioactive waste management conference; 
Phoenix, AZ (United States); 18-20 Nov 1992. Order Number 
DE93005763. Source: OSTI; NTIS; INIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL) generates low-level 
waste (LLW) as part of its research and isotope production activi- 
ties. This waste is managed in accordance with US Department of 
Energy (DOE) Order 5820.2A. Solid LLW management includes 
disposal in above-ground, tumulus-type facilities as well as in vari- 
ous types of subsurface facilities. Since 1986, subsurface disposal 
has been conducted using various designs employing greater- 
confinement-disposal (GCD) techniques. The purpose of this paper 
is to present monitoring results that document the short-term per- 
formance of these GCD facilities. 


15354 (CONF-9211114—-2) Effects of actinide compositional 
variability in the US spent fuel inventory on partitioning- 
transmutation systems. Ludwig, S.B. (Oak Ridge National Lab.., 
TN (United States)); Michaels, G.E.; Hanson, B.D. Oak Ridge Na- 
tional Lab., TN (United States). 6 Nov 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From OECD/NEA meeting: international information 
exchange program on actinide and fission product separation and 
transmutation; Chicago, IL (United States); 11-13 Nov 1992. Order 
Number DE93004116. Source: OSTI; NTIS; INIS; GPO Dep. 
Partitioning and transmutation (P-T) is an advanced waste man- 
agement concept by which certain undesirable nuclides in spent 
fuel are first isolated (partitioned) and later destroyed (transmuted) 
in a nuclear reactor or other transmutation device. There are wide 
variabilities in the nuclide composition of spent fuel. This implies 
that there will also be wie variabilities in the transmutation device 
feed. As a waste management system, P-T must be able to accept 
(all) spent fuel. Variability of nuclide composition (i.e., the feed ma- 
terial for transmutation devices) may be important because virtually 
all transmutation systems propose to configure transuranic (TRU) 
nuclides recovered from discharged lightwater reactor (LWR) spent 
fuel in critical or near-critical cores. To date, all transmutation sys- 
tem core analyses assume invariant nuclide concentrations for 
startup and recycle cores. Using the US Department of Energy's 
(DOE's) Characteristics Data Base (CDB) and the ORIGEN2 com- 
puter code, the current and projected spent fuel discharges until 
the year 2016 have been categorized according to combinations of 
fuel burnup, initial enrichment, fuel age (cooling time) and reactor 
type (boiling-water or pressurized-water reactors). The variability of 
the infinite multiplication factor (k.) is calculated for both fast 
(ALMR) and thermal (accelerator-based) transmuter systems. 


15355 (CONF-930205-13) A method for evaluating the 
structural integrity of buried liquid low level waste tanks. Kin- 
caid, J.H.; Peet, M.R.; Thompson, W.T. Oak Ridge National Lab., 
TN (United States). [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Waste management '93; Tucson, AZ (United States); 28 Feb - 4 
mar 1993. Order Number DE93007819. Source: OSTI; NTIS; GPO 
Dep. 

An analytical method for evaluating the structural integrity of 
buried (underground) tanks with specific emphasis on buckling col- 
lapse is presented. As an example, a typical tank which is part of 
the liquid low-level waste (LLLW) storage tank systems located at 
the Oak Ridge National Laboratory (ORNL) as evaluated and a 
margin of safety was computed. Codes associated with buried un- 
derground structure which could be used to establish design 
adequacy of underground storage tanks are identified. A finite ele- 
ment model of the soil and tank with nonlinear interface elements 
with representative soil overburden loading was developed. The ef- 
fects of soil properties and variations of tank. 
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15356 (CONF-930496-1) Reliability modeling of an engi- 
neered barrier system. Ananda, M.M.A.; Singh, A.K.; Flueck, J.A. 
Nevada Univ., Las Vegas, NV (United States). [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. From High-level radioactive waste manage- 
ment; Las Vegas, NV (United States); 25-29 Apr 1993. Order 
Number DE93008149. Source: OSTI; NTIS; INIS; GPO Dep. 

The Weibull distribution is widely used in reliability literature as a 
distribution of time to failure, as it allows for both increasing failure 
rate (IFR) and decreasing failure rate (DFR) models. It has also 
been used to develop models for an engineered barrier system 
(EBS), which is known to be one of the key components in a deep 
geological repository for high level radioactive waste (HLW). The 
EBS failure time can more realistically be modelled by an IFR dis- 
tribution, since the failure rate for the EBS is not expected to 
decrease with time. In this paper, an IFR distribution is used to de- 
velop a reliability model for the EBS. 


15357 (CONF-930589-1) US Department of Energy, Office 
of Technology Development, Mixed-Waste Treatment Re- 
search, Development, Demonstration, Testing, and Evaluation. 
Berry, J.B. (Oak Ridge National Lab., TN (United States)); Coyle, 
G.J. Jr.; Lurk, P. Oak Ridge National Lab., TN (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 4. international 
conference on contaminated soil; Berlin (Germany); 3-7 May 1993. 
Order Number DE93006214. Source: OSTI; NTIS; INIS; GPO Dep. 

Both chemically hazardous and radioactive species contaminate 
mixed waste. Historically, technology has been developed to treat 
either hazardous or radioactive waste. Technology specifically de- 
signed to produce a low-risk final waste form for mixed low-level 
waste has not been developed, demonstrated, or tested. Site- 
specific solutions to management of mixed waste have been 
initiated; however, site-specific programs result in duplication of 
technology development effort between various sites. There is a 
clear need for technology designed to meet the unique require- 
ments for mixed-waste processing and a system-wide integrated 
strategy for developing technology and managing mixed waste. 
This paper discusses the US Department of Energy (DOE) ap- 
proach to addressing these unique requirements through a national 
technology development effort 


15358 (CONF-9305109-1) Seismic evaluation of existing 
liquid low level waste system at the Oak Ridge National Labo- 
ratory. Hammond, C.R.; Holmes, R.M.; Kincaid, J.H.; Singhal, 
M.K.; Stockdale, B.!.; Walls, J.C.; Webb, D.S. Oak Ridge National 
Lab., TN (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Earthquake hazard reduction in the Central and Eastern 
United States; Memphis, TN (United States); 3-5 May 1993. Order 
Number DE93005773. Source: OSTI; NTIS; INIS; GPO Dep. 

The existing liquid low level waste (LLLW) system at the Oak 
Ridge National Laboratory is used to collect, neutralize, concen- 
trate, and store the radioactive and toxic waste from various 
sources at the Laboratory. The waste solutions are discharged 
from source facilities to individual collection tanks, transferred by 
underground piping to an evaporator facility for concentration, and 
pumped through the underground piping to storage in underground 
tanks. The existing LLLW system was installed in the 1950s with 
several system additions up to the present. The worst-case acci- 
dent postulated is an earthquake of sufficient magnitude to rupture 
the tanks and/or piping so as to damage the containment integrity 
to the surrounding soil and environment. The objective of an analy- 
sis of the system is to provide a level of confidence in the seismic 
resistance of the LLLW system to withstand the postulated earth- 
quake. 


15359 (DOE/AL/58309-52) An evaluation of air effluent and 
workplace radioactivity monitoring at the Waste Isolation Pilot 
Plant. Bartlett, W.T. (Environmental Evaluation Group, Carlsbad, 
NM (United States)). New Mexico Inst. of Mining and Technology, 
Socorro, NM (United States); Environmental Evaluation Group, 
Carlsbad, NM (United States); Environmental Evaluation Group, Al- 
buquerque, NM (United States). Feb 1993. 212p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC04- 
89AL58309. (EEG-52). Order Number DE93008837. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Improvements are needed in the Waste Isolation Pilot Plant 
(WIPP) air effluent and workplace radioactivity monitoring prior to 
receipt of radioactive wastes. This report provides a detailed review 
Zf radioactivity air monitoring regulatory requirements and related 
facility design requirements. Air monitoring data, supplied by the 
Westinghouse Isolation Division, are analyzed. The WIPP Final 
Safety Analysis Report (FSAR) requires that the WIPP radiological 
facilities always have multiple confinement barriers to prevent the 
accidental release of radioactive material to the environment. The 
Waste Handling Building has standard confinement barriers that 
satisfy the regulatory requirements, but the underground confine- 
ment barriers.include a more complex system for filtering air in the 
event of-an accidental release. A continuous air monitor (CAM) is 
an integral part of the underground confinement barrier strategy. 
For the last four years” the reliability and sensitivity of the CAMs 
have been the subject of numerous reports and meetings which 
are summarized in this report. Data supplied to the Environmental 
Evaluation Group (EEG) show that the Station A CAM, which mon- 
itors the underground.exhaust, does not satisfy the requirements of 
the FSAR. The CAM system is not fail-safe, and operations appear 
to be affected by high levels of salt aerosol and poor detector per- 
formance. Additional test information is needed to establish the 
limits of CAM performance. Findings and recommendations are 
also provided on alternative monitoring methods, procedures and 
calculations. 


15360 (DOE-HMIP-RR-91/005) Seismic tomography Inves- 


tigation of the Down Ampney fault research site. Jackson, P.D.; 
Greenwood, P.G.; Raines, M.G.; Rainsbury, M.P. British Geological 
Survey, Keyworth (United Kingdom). 1991. [76p.] Sponsored by 
Department of the Environment, London (United Kingdom). Her 
Majesty's Inspectorate of Pollution. Contract PECD-7/9/367. (BGS- 
WE-90/45.). Order Number DE93618558. Source: OSTI; NTIS (US 


Sales Only); INIS. 

High resolution tomographic cross-hole seismic surveys have 
been designed and undertaken for fault characterisation in 
mudrocks at a higher resolution than is currently used in site inves- 
tigations. Compressional waves were generated at a frequency of 
1.04 kHz and a wavelength of 1.6 m in the formation, and were 
used to tomographically image a normally faulted clay sequence 
(Oxford Clay and Kellaways Beds) overlying limestone. The fault 
plane and lithologies are clearly visible in the tomograms, a 10% 
difference in velocity between the Oxford Clay and Kellaways 
Beds, being particularly prominent. A zone of 5% lower "tomo- 
graphic - velocity” was observed to correspond with the fault zone 
within the Oxford Clay (as predicted from the geological logging of 
the core) which indicates substantial alteration that could be fluid 
affected. Geological constraints were found to be a crucial imput to 
the tomographic inversion, and examples show erroneous results 
that can arise. Seismic attenuation was very low (reflection ob- 
served from 80 m depth) and larger ranges could have been used 
to investigate larger scale geological structures. (author). 


15361 (DOE-HMIP-RR-91/050-(Pt.2)) A review of the role of 
colloids in the release and transport of radionuclides in the 
near and far field. Pt. 2: Bibliography. Tipping, E. (inst. of Fresh- 
water Ecology, Ambleside (United Kingdom)); Higgo, J.J.W. British 
Geological Survey, Keyworth (United Kingdom). Fluid Processes 
Research Group. 1992. [75p.] Sponsored by Department of the En- 
vironment, London (United Kingdom). Her Majesty's Inspectorate of 
Pollution. Contract PECD-7/9/534. (BGS-WE-91/16.). Order Num- 
ber DE93618559. Source: OSTI; NTIS (US Sales Only); INIS. 

The role of colloids in the release/transport of radionuclides cov- 
ers a range of scientific disciplines and there is a need for a 
comprehensive review that pulls together all the relevant research. 
A literature review has, therefore, been carried out and a bibliogra- 
phy prepared. Entries are in alphabetical (first author) order and 
abstracts are provided. This is part 2 of a three-part review. Part 1 
reviews fundamental theory and DOE and NIREX funded work 
while Part 3 compares DOE and NIREX-funded work with the other 
published work and identifies gaps in the DOE and NIREX pro- 
grammes. (Author). 
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15362 (DOE-HMIP-RR-92.005) A thermodynamic model for 
blended cements. Atkins, M. (Aberdeen Univ. (United Kingdom)); 
Glasser, F.; Kindness, A.; Bennett, D.; Dawes, A.; Read, D. De- 
partment of the Environment, London (United Kingdom). Her 
Majesty’s Inspectorate of Pollution. 1992. [188p.] Contract PECD- 
7/9/503. Order Number DE93612745. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A chemical thermodynamic model has been developed for 
blended cements, called CEMCHEM. Given the chemical composi- 
tions of the blend materials, CEMCHEM caiculates the equilibrium 
phase distribution, achieved at 25°C. It is based on a portion of the 
CaO-AlzO3- SiO2z- SO3- H2O system, whose phase relations have 
been determined from the results of ‘compatibility experiments’. 
Solubility models have been developed for the cement hydrate 
phases used in CEMCHEM, for use with the computer codes 
MINEQL, PHREEQE and EQ3/6. Validation of the overall approach 
is provided by the agreement between observed and calculated 
aqueous compositions for the compatibility experiments. Thus 
CEMCHEM, with the cement hydrate solubility models, can be 
used as the basis for modelling near field chemistry in cementitious 
radwaste repositories. (author). 


15363 (DOE-HMIP-RR-92/032) A review of factors influenc- 
ing underground construction quality and the performance of 
engineered features. Talbot, R. (Golder Associates Ltd., Maiden- 
head (United Kingdom)); Moy, D.; Breeds, C.D.; Kostelec, C.M.; 
Emsley, S.J.; Shuttle, D.; Cutler, J.; Hedman, T.; Carlsson, A. 
Golder Associates (United Kingdom) Ltd., Maidenhead (United 
Kingdom); SwedPower, Stockholm (Sweden). 1992. [296p.] Spon- 
sored by Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Contract PECD- 
7/9/583. Order Number DE93621263. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report describes research to identify and rank the factors 
that should be considered for an assessment of the radioactive 
containment capability of repository engineered features. Contain- 
ment is to be achieved through the use of multiple barriers to 
radionuclide movement, including the waste, waste container, 
repository structures and backfill, and repository seals. A review of 
the literature is used to identify radionuclide mobilisation and trans- 
port processes for the anticipated environmental conditions, and to 
compile a data base of repository design features, functional 
requirements, and design objectives. For selected design compo- 
nents, the report identifies alternative designs and factors 
contributing to design, focusing on the requirements for a design 
process, design specifications, construction requirements, and 
quality assurance requirements for the both design and construc- 
tion. Existing practice in large, underground civil construction 
projects is used as a part of comparison, in conjunction with re- 
ported performance assessments, to determine those areas in 
which the repository developer will need to provide additional data, 
justification, and documentation prior to construction to ensure that 
performance requirements can be achieved. (Author). 


15364 (DOE-HMIP-RR-92.036) CHEMTARD _ theoretical 
overview. Bennett, D.G.; Liew, S.K.; Mawbey, C.S.; Read, D. 
Atkins (W.S.) Engineering Sciences Ltd., Warrington (United King- 
dom). 1992. [61p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/483;M1515. (WSA-TR-48.). Order Number 
DE93612746. Source: OSTI; NTIS (US Sales Only); INIS. 

Chemtard is a computer program capable of simulating the mi- 
gration of chemical species through saturated porous media. This 
report provides an introduction to the theoretical basis of Version 
3.0 of the code and its component models. Chemtard is intended 
for use within the UK DOE/HMIP post-closure radiological risk as- 
sessment methodology. (author). 


15365 (DOE-HMIP-RR-92.050-(Pt.1)) A review of the role of 
colloids in the release and transport of radionuclides in the 
near and far field. Pt. 1: Fundamental theory and review of 
DOE and Nirex funded work. Tipping, E. (inst. of Freshwater 
Ecology, Ambleside (United Kingdom)); Higgo, J.J.W. British Geo- 
logical Survey, Keyworth (United Kingdom). Fluid Processes 
Research Group. 1992. [43p.] Sponsored by Department of the En- 
vironment, London (United Kingdom). Her Majesty's Inspectorate of 
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Pollution. Contract PECD-7/9/534. (BGS-WE-91/16.). Order Num- 
ber DE93618560. Source: OSTI; NTIS (US Sales Only); INIS. 

In this Volume (Part 1 of a three part review) the nature of col- 
loids, their origin, and the ways in which they might affect the 
mobility of radionuclides are discussed. This is followed by a re- 
view of work that has been carried out under the DOE and Nirex 
programmes and a bibliography of reports and papers published 
under DOE and Nirex auspices. Part 2 is an international bibliogra- 
phy (with abstracts) while Part 3 compares DOE and Nirex-funded 
work with the other published work and identifies gaps in the DOE 
and Nirex programmes. (Author). 


15366 (DOE-HMIP-RR-$2/050-(Pt.3)) A review of the role of 
colloids in the release and transport of radionuclides in the 
near and far field. Pt. 3: Comparison of DOE and Nirex work 
with other published work. Tipping, E. (Inst. of Freshwater Ecol- 
ogy, Ambleside (United Kingdom)); Higgo, J.J.W. British Geological 
Survey, Keyworth (United Kingdom). Fluid Processes Research 
Group. 1992. [24p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/534. (BGS-WE-91/16.). Order Number 
DE93618561. Source: OSTI; NTIS (US Sales Only); INIS. 

The role of colloids in the release and transport of radionuclides 
in the near and far field is discussed and DOE and Nirex funded 
work is compared with relevant studies by other workers. Gaps in 
the DOE and Nirex programmes are identified and suggestions for 
further research are made. This is Part 3 of a three-part review. 
Part 1 reviews fundamental theory and DOE and Nirex funded 
work and Part 2 is a comprehensive bibliography (with abstracts). 
(Author). 


15367 (DOE-HMIP-RR-92.052) Sorption database manage- 
ment system Version 2: users manual. Dawes, A.; Crimble, J.; 
Thomas, J.B. Atkins (W.S.) Engineering Sciences Ltd., Epsom 
(United Kingdom). 1992. [33p.] Sponsored by Department of the 
Environment, London (United Kingdom). Her Majesty’s Inspectorate 
of Pollution. Contract PECD-7/9/417. (UD-WSA-~7.). Order Number 
DE93616700. Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarises the current status and structure of the 
Sorption Database Management System (SDMS), which has been 
developed for use in post closure risk assessment calculations. 
The sorption coefficient (Kj) database has been compiled around 
dBASEIll + software which incorporates a comprehensive program- 
ming language, permitting rapid data retrieval and processing. 
SDMS makes use of this capability to produce statistical distribu- 
tions of Ky values. The installation and use of SDMS are described 
in detail and an example provided. The version of the database de- 
scribed, was frozen in November 1991. (author). 


15368 (DOE-HMIP-RR-92.053) Technetium removal from 
aqueous wastes. Fletcher, P.A. (AEA Industrial Technology, Har- 
well (United Kingdom)); Jones, C.P.; Junkison, A.R.; Turner, A.D.; 
Kavanagh, P.R. Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Mar 1992. [57p.] 
Contract PECD-7/9/560. (AEA-D and R—0335.). Order Number 
DE93619571. Source: OSTI; NTIS (US Sales Only); INIS. 

The research discussed in this report has compared several 
"state of the art” techniques for the removal of traces of the 
radionuclide, technetium, from aqueous wastes. The techniques in- 
vestigated were: electrochemical reduction to an insoluble oxide, 
electrochemical ion exchange, seeded ultrafiltration and chemical 
reduction followed by filtration. Each technique was examined us- 
ing a simulant based upon the waste generated by the Enhanced 
Actinide Removal Plant (EARP) at Sellafield. The technique se- 
lected for further investigation was direct electrochemical reduction 
which offers an ideal route for the removal of technetium from the 
stream (DFs 10-100) and can be operated continuously with a low 
power consumption 25 kW for the waste generated by EARP. Cell 
designs for scale up have been suggested to treat the 1000m® of 
waste produced every day. Future work is proposed to investigate 
the simultaneous removal of other key radionuclides, such as 
ruthenium, plutonium and cobalt as well as scale up of the 
resulting process and to investigate the effect of these other ra- 
dionuclides on the efficiency of the electrochemical reduction 
technique for the removal of technetium. Total development and full 
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scale plant costs are estimated to be of the order of 5 pounds - 
10M, with a time scale of 5 -8 years to realisation. (author). 


15369 (DOE-HMIP-RR-92.061-(Pt.1)) A review of sorption 
of radionuclides under the near- and far-field conditions of an 
underground radioactive waste repository. Pt. 1: Work funded 
by the Department of the Environment and UK Nirex Ltd. 
Berry, J.A. AEA Decommissioning and Radwaste, Harwell (United 
Kingdom). 1992. [200p.] Sponsored by Department of the Environ- 
ment, London (United Kingdom). Her Majesty's Inspectorate of 
Pollution. Contract PECD-7/9/565. (AEA-D and R-0220.). Order 
Number DE93619579. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents and discusses work funded by the Depart- 
ment of the Environment and UK Nirex Ltd in the area of sorption 
of radionuclides under near-field and far-field conditions as related 
to the underground disposal of radioactive waste in the UK. It is in- 
tended as a basis for comparison with work undertaken world-wide 
in the sorption area, presented in Part Il of this review. The UK 
and overseas work are compared in Part Ill. From lists of reports 
and papers supplied by DOE (HMIP) and Nirex, those publications 
believed to be relevant were selected and are listed here by sub- 
ject. Summaries of all these reports are included in the form of 
abstracts, or where available, executive summaries. The work pre- 
sented is further summarised and discussed. Sections on sorption 
and laboratory experimental methods are included, along with a 
section on the level of understanding and outstanding issues. (Au- 
thor). 


15370 (DOE-HMIP-RR-92/061-(Pt.2)) A review of sorption of 
radionuclides under the near- and far-field conditions of an un- 
derground radioactive waste repository. Pt. 2: A bibliography 
of the review area covering national! and international publica- 
tions. Berry, J.A. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). 1992. [515p.] Sponsored by Department of the 
Environment, London (United Kingdom). Her Majesty's Inspectorate 
of Pollution. Contract PECD-7/9/565. (AEA-D and R-0221.). Order 
Number DE93619580. Source: OSTI; NTIS (US Sales Only); INIS. 

This report, a bibliography, has been prepared, presenting work 
carried out world-wide since 1970 on the sorption of radionuclides 
under near- and far-field conditions. Work has been included where 
the results are relevant to the disposal of low- and intermediate- 
level radioactive waste in a cementitious repository in the UK. The 
bibliography has been prepared using the INIS database and in- 
cludes eight hundred references, listed both by subject and by 
country. In addition to these indexes, full abstracts are presented in 
reverse chronological order. A brief description of the relevance 
and measurement of sorption parameters is included. (author). 


15371 (DOE-HMIP-RR-92/061-(Pt.3)) A review of sorption 
of radionuclides under the near- and far-field conditions of an 
underground radioactive waste repository. Pt. 3: A compari- 
son of work funded by the Department of the Environment and 
UK Nirex Ltd with the bibliography of work undertaken world- 
wide. Berry, J.A. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). 1992. [38p.] Sponsored by Department of the 
Environment, London (United Kingdom). Her Majesty's Inspectorate 
of Pollution. Contract PECD-7/9/565. (AEA-D and R—0222.). Order 
Number DE93619581. Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarises work funded by the Department of the 
Environment and UK Nirex Ltd in the area of sorption of radionu- 
clides under the near-field and far-field conditions pertaining to the 
underground disposal of radioactive waste in the UK that was pre- 
sented and discussed in Part |. The report also summarises 
comparable research undertaken overseas (presented in Part Il). 
(author). 


15372 (DOE-HMIP-RR-$2.062) Microbiological treatment of 
low level radioactive waste. Ashley, N.V. (PA Consulting Group, 
Royston (United Kingdom)); Pugh, S.Y.R.; Banks, C.J; 
Humphreys, P.N. Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. 1992. 271p. 
Contract PECD-7/9/525. Order Number DE93615429. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report summarises the work of an experimental programme 
investigating the anaerobic digestion of low-level radioactive 





wastes. The project focused on the selection of the optimum biore- 
actor design to achieve 95% removal or stabilisation of the 
biodegradable portion of low-level radioactive wastes. Performance 
data was obtained for the bioreactors and process scale-up factors 
for the construction of a full-scale reactor were considered. (au- 
thor). 


15373 (DOE-HMIP-RR-92.064) CHEMVAL project. Critical 
evaluation of the CHEMVAL thermodynamic database with 
respect to its contents and relevance to radioactive waste dis- 
posal at Sellafield and Dounreay. Falck, W.E. (British Geological 
Survey, Keyworth (United Kingdom)). Department of the Environ- 
ment, London (United Kingdom). Her Majesty’s Inspectorate of 
Pollution. 1992. [132p.] Contract PECD-7/9/554;M1516.080. Order 
Number DE93612747. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is concerned with assessing the applicability of the 
CHEMVAL Thermodynamic Database (Version 3.0) to studies of 
radioactive waste disposal at Sellafield and Dounreay. Compar- 
isons are drawn with similar listings produced elsewhere and 
suggestions made for database enhancement. The feasibility of ex- 
tending the database to take into account simulations at elevated 
temperatures is also addressed. (author). 


15374 (DOE-HMIP-RR-92.065) Radioactive waste disposal 
assessment - overview of biosphere processes and models. 
Coughtrey, P.J. ANS Consultants Ltd., Epsom (United Kingdom). 
Sep 1992. [112p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/619;ANS M2731-R1. (ANS—2731-R1.). Order 
Number DE93618562. Source: OSTI; NTIS (US Sales Only); INIS. 

This report provides an overview of biosphere processes and 
models in the general context of the radiological assessment of 
radioactive waste disposal as a basis for HMIP’s response to bio- 
sphere aspects of Nirex’s submissions for disposal of radioactive 
wastes in a purpose-built repository at Sellafield, Cumbria. The 
overview takes into account published information from the UK as 
available from Nirex’s safety and assessment research programme 
and HMIP’s disposal assessment programme, as well as that avail- 
able from studies in the UK and elsewhere. (Author). 


15375 (DOE-HMIP-RR-92.069) The treatment of iodine and 
chlorine chemistry in the risk assessment of deep radioactive 
waste disposal. Jones, Michael A. Atkins (W.S.) Science and 
Technology, Epsom (United Kingdom). 1992. [94p.] Sponsored by 
Department of the Environment, London (United Kingdom). 
Her Majesty's Inspectorate of Pollution. Contract PECD- 
7/9/483;M1696.040. (TR-WSA-49.). Order Number DE93615443. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The predicted contribution from 12°91, 1511 and °®Ci to the radio- 
logical risk from a radioactive waste repository may be enhanced 
by the assumption of limited retardation in the near field and geo- 
sphere. However, migration of these radionuclides may be affected 
by their chemical speciation and retarded by a range of sorption 
processes. The chemical behaviour of iodine and chlorine is deter- 
mined emphasizing i) aqueous speciations, ii) sorption onto 
inorganic substrates, and iii) the role of organic matter and mi- 
crobes. Recommendations to enhance the methodology include i) 
consideration of aqueous speciation of iodine, both metal and or- 
ganic complexes, ii) mechanistic simulation of iodine sorption by 
ion exchange and electrostatic/covalent adsorption, iii) simulation of 
enzymatically enhanced sorption of iodine and chlorine onto 
organic substrates, iv) enhancement of HMIP K, databases to in- 
clude iodine and chlorine data for the geosphere and biosphere. A 
well defined programme of additional data collection, modelling 
studies and experimental investigations is recommended to 
achieve these enhancements. (author). 


15376 (DOE-HMIP-RR-92/087) Microbial aspects of gas 
generation from low level radioactive waste simulant. Kidby, 
D.W.; Billington, R.S. AEA Environment and Energy, Harwell 
(United Kingdom). 1992. [79p.] Sponsored by Department of the 
Environment, London (United Kingdom). Her Majesty’s Inspectorate 
of Pollution. Contract PECD-7/9/511. (AEA-D and R-0422.). Order 
Number DE93619582. Source: OSTI; NTIS (US Sales Only); INIS. 

This report details the experimental work undertaken to further 
the understanding of the kinetics of methanogenesis associated 
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with radioactive LLW disposal. A series of treatments were estab- 
lished by inoculating a LLW simulant and investigating the kinetics 
of methanogenesis in small Wheaton bottles. Treatments were set 
up to study the effects of waste compaction, the addition of metal 
to the simulant, the initial aerobic phase, pH and temperature on 
gas production. A separate experiment was also established to 
determine whether cellulose in the simulant acted as a biogas pre- 
cursor. Results are presented from the head space gas analysis 
and the solid and liquid phase analyses undertaken over a 600 day 
period. (Author). 


15377 (DOE-HMIP-RR-92.101) The migration of uranium 
through sandstone. Bennett, D.G. (Atkins (W.S.) Science and 
Technology, Epsom (United Kingdom)); Read, D.; Lawless, T.A.; 
Sims, R.J. Department of the Environment, London (United King- 
dom). Her Majesty's Inspectorate of Pollution. 1992. [113p.] 
Contract PECD-7/9/554. Order Number DE93621264. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Three column experiments are described in which the migration 
of uranium through Clashach Sandstone was studied. A priori pre- 
dictions of uranium migration in the experiments were made using 
an equilibrium chemical transport model. The experimental results 
showed that, even under oxidising conditions, the migration of ura- 
nium is strongly retarded owing to the affinity of uranium for mineral 
surfaces. For the relatively simple chemical system investigated, 
the chemical transport model was successful in predicting the mi- 
gration of uranium anc its distribution along the column. (author). 


15378 (DOE-HMIP-RR-92/103) Chemical sorption 
databases developed as part of HMIP risk assessment 
methodology: an overview. Bennett, D.G.; Read, D.; Thomas, 
J.B. Atkins (W.S.) Science and Technology, Epsom (United King- 
dom). 1992. [26p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty’s Inspectorate of Pollu- 
tion. Contract PECD-7/9/417. (WSA-TR-50.). Order Number 
DE93618564. Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarises the current status and structure of three 
chemical sorption databases (distribution coefficient, ion exchange 
and surface complexation) that have been developed as part of Her 
Majesty's inspectorate of Pollution (HMIP) risk assessment method- 
ology. In addition it defines the more important parameters in each 
database and describes how chemical sorption may be stimulated 
using mechanistic models of ion exchange and surface complexa- 
tion processes. All three databases have been compiled around 
dBASE Ill+ software to allow for rapid update and retrieval using 
personal computer systems. The portability of this data manage- 
ment systems permits rapid and accurate data transfer. (Author). 


15379 (DOE/ID—-10317-Rev.1) Closure plan for the Test 
Area North-726 chromate water storage and Test Area North- 
726A chromate treatment units: Revision 1. Smith, P.J.; Van 
Brunt, K.M. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Nov 1992. 66p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93007125. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the proposed pian for closure of the 
Test Area North-726 chromate water storage and Test Area North- 
726A chromate treatment units at the Idaho National Engineering 
Laboratory in accordance with the Resource Conservation and Re- 
covery Act interim status closure requirements. The location, size, 
capacity, and history of the units are described, and their current 
status is discussed. The units will be closed by treating remaining 
waste in storage, followed by thorough decontamination of the sys- 
tems. Sufficient sampling and analysis, and documentation of all 
activities will be performed to demonstrate clean closure. 


15380 (DOE/LLW-75T) Methodology for compliance with 
DOE Order 5820.2A, Chapter 3: Management of low-level ra- 
dioactive waste. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). National Low-Level Waste Management Program. Feb 
1989. 177p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (INEL/MISC—93030). Or- 
der Number DE93010375. Source: OSTI; NTIS; INIS; GPO Dep. 
This document was prepared by the Defense Low-Level Waste 
Management Program (DLLWMP) and provides detailed technical 
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guidance for managing the Department of Energy's (DOE’s) low- 
level waste (LLW) according to the policies and requirements of 
DOE Order 5820.2A, Chapter Ill (the Order). The report includes 
guidance for complying with each requirement of the Order. The 
areas encompassed by those requirements are summarized as fol- 
lows: Performance Objectives—There are four stated performance 
objectives: (1) Protect public health and safety; (2) ensure that ex- 
ternal exposures to the waste and concentrations of radioactive 
materials will result in an effective dose equivalent that does not 
exceed 25 mrem/yr to any member of the public; (3) ensure that 
effective dose equivalents received by any individual who may in- 
trude into the waste after the 100-year period of institutional control 
will not exceed 100 mrem/yr for continuous exposure and 500 
mrem/yr for a single acute exposure; and (4) protect groundwater 
resources, consistent with federal, state, and local requirements. 
Performance Assessment—Performance assessment is the critical 
step in determining that the disposal system is designed in such a 
way as to ensure compliance with the performance objectives 
stated in the Order. Performance assessments will include: sce- 
nario development, pathways analyses, dose projections, and 
modeling the response of both natural and engineered systems. 


15381 (DOE/MC/29107—-93/C0184) Bench-scale operation of 
the DETOX wet oxidation process for mixed waste. Dhooge, 
P.M. Delphi Research, Inc., Albuquerque, NM (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29107. (CONF-930205~—26: 
Waste management '93, Tucson, AZ (United States), 28 Feb - 4 
mar 1993). Order Number DE93009136. Source: OSTI; NTIS; 
GPO Dep. 

Waste matrices containing organics, radionuclides, and metals 
pose difficult problems in waste treatment and disposal when the 
organic compounds and/or metals are considered to be hazardous. 
A means of destroying hazardous organic components while safely 
containing and concentrating metals would be extremely useful in 
mixed waste volume reduction or conversion to a radioactive-only 
form. Previous studies have found the DETOX, a patented process 
utilizing a novel catalytic wet oxidation by iron(Ill) oxidant, cold 
have successful application to mixed wastes, and to many other 
waste types. This paper describes the results of bench scale stud- 
ies of DETOX applied to the components of liquid mixed wastes, 
with the goal of establishing parameters for the design of a proto- 
type waste treatment unit. Apparent organic reaction rate orders, 
and the dependence of apparent reaction rate on the contact area, 
were measured for vacuum pump oil, scintillation fluids, and 
trichloroethylene. It was found that reaction rate was proportional to 
contact area above about 2.% w/w loading of organic. Oxidations 
in a 4 liter. volume, mixed bench top reactor have given destruc- 
tion efficiencies of 99.9999+% for common organics. Reaction 
rates achieved in the mixedbench top reactor were one to two or- 
cers of magnitude greater than had been achieved in unmixed 
reactions; a thoroughly mixed reactor should be capable of oxidiz- 
ing 10. to 100.+ grams of organic per liter-hour,depending on the 
nature and concentration of the organic. 


15382 (DOE/OR-01-1129-D1) Detailed leak detection test 
plan and schedule for the Oak Ridge National Laboratory 
LLLW active tanks: Waste Management and Environmental 
Restoration Programs. Douglas, D.G. (Vista Research, Inc., 
Mountain View, CA (United States)); Maresca, J.W. Jr. Oak Ridge 
National Lab., TN (United States); Vista Research, Inc., Mountain 
View, CA (United States). Mar 1993. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/ER/Sub—92-SK263/2-D1). Order Number DE93010327. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a detailed leak detection test plan and 
schedule for leak testing many of the tanks that comprise the ac- 
tive portion of the liquid low-level waste (LLLW) system at the Oak 
Ridge National Laboratory (ORNL). This plan was prepared in re- 
sponse to the requirements of the Federal Facility Agreement 
(FFA) between the US Department of Energy (DOE) and two other 
agencies, the US Environmental Protection Agency (EPA) and the 
Tennessee Department of Environment and Conservation (TDEC). 


15383 (DOE/OR/00033-T521) 1991 occupational employ- 
ment in civilian radioactive waste management activities. 
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Baker, J.G. Oak Ridge Associated Universities, Inc., TN (United 
States). 23 Jan 1992. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-760R00033. Order Num- 
ber DE93007292. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper contains estimates of 1991 occupational employment 
in work supported by the Department of Energy Office of Civilian 
Radioactive Waste Management (OCRWM). These estimates are 
based upon data collected from OCRWM agencies and contractors 
during fall 1991; these data also form the basis for the working pa- 
per “Preliminary Projections of Labor Requirements for Civilian 
Radioactive Waste Management Activities” completed in December 
1991. These occupational employment estimates are in terms of 
annual full time equivalents (FTEs), actual numbers of individual 
workers employed may be higher. 


15384 (DOE/RL—92-54) 200 West Ash Pit Demolition Site 
closure plan. USDOE, Washington, DC (United States); Westing- 
house Hanford Co., Richland, WA (United States). Nov 1992. 
123p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE93008828. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Facility is owned by the US Government and oper- 
ated by the US Department of Energy, Richland Field Office. 
Dangerous waste and mixed waste (containing both radioactive 
and dangerous components) are managed and produced on the 
Hanford Facility. Westinghouse Hanford Company is a major con- 
tractor to the US Department of Energy, Richland Field Office and 
serves as cooperator of the 200 West Ash Pit Demolition Site, the 
unit addressed in this closure plan. The 200 West Ash Pit Demoli- 
tion Site Closure Plan consists of a Part A Permit Application 
(Revision 3) and a closure plan. An explanation of the Part A Per- 
mit Application revision is provided at the beginning of the Part A 
section. The closure plan consists of nine chapters and three ap- 
pendices. This 200 West Ash Pit Demolition Site Closure Plan 
submittal contains information current as of October 15, 1992. 


15385 (DOE/RW-0351P) Waste Acceptance System Re- 
quirements document (WASRD). USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (United States). 
Jan 1993. 119p. Sponsored by USDOE, Washington, DC (United 
States). Source: INIS; OSTI (Free of Charge). 

This Waste Acceptance System Requirements document (WA- 
SRD) describes the functions to be performed and the technical 
requirements for a Waste Acceptance System for accepting spent 
nuclear fuel (SNF) and high-level radioactive waste (HLW) into the 
Civilian Radioactive Waste Management System (CRWMS). This 
revision of the WA-SRD addresses the requirements for the accep- 
tance of HLW. This revision has been developed as a top priority 
document to permit DOE's Office of Environmental Restoration and 
Waste Management (EM) to commence waste qualification runs at 
the Savannah River Site’s (SRS) Defense Waste Processing Facil- 
ity (DWPF) in a timely manner. Additionally, this revision of the 
WA-SRD includes the requirements from the Physical System Re- 
quirements — Accept Waste document for the acceptance of SNF. 
A subsequent revision will fully address requirements relative to the 
acceptance of SNF. 


15386 (DOE/RW-0404P) Mined Geologic Disposal System 
Requirements Document. USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (United States). Jan 1993. 
335p. Sponsored by USDOE, Washington, DC (United States). 
Source: OSTI (Free of Charge); INIS. 

This Mined Geologic Disposal System Requirements document 
(MGDS-RD) describes the functions to be performed by, and the 
requirements for, a Mined Geologic Disposal System (MGDS) for 
the permanent disposal of spent nuclear fuel (SNF) and commer- 
cial and defense high level radioactive waste (HLW) in support of 
the Civilian Radioactive Waste Management System (CRWMS). 
The development and control of the MGDS-RD is quality-affecting 
work and is subject to the Department of Energy (DOE) Office of 
Civilian Radioactive Waste Management (OCRWM) Quality Assur- 
ance Requirements Document (QARD). As part of the technical 
requirements baseline, it is also subject to Baseline Management 
Plan controls. The MGDS-RD and the other program-level 





requirements documents have been prepared and managed in ac- 
cordance with the Technical Document Preparation Plan (TDPP) 
for the Preparation of System Requirements Documents. 


15387 (DOE/RW-0406P) Civilian Radioactive Waste Man- 
agement System Requirements Document. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). Dec 1992. 187p. Sponsored by USDOE, Washington, DC 
(United States). Source: INIS; OSTI (Free of Charge). 

This document specifies the top-level requirements for the Civil- 
ian Radioactive Waste Management System (CRWMS). The 
document is referred to herein as the CRD, for CRWMS Redquire- 
ments document. The OCRWM System Engineering Management 
Plan (SEMP) establishes the technical document hierarchy (hierar- 
chy of technical requirements and configuration baseline 
documents) for the CRWMS program. The CRD is the top-level 
document in this hierarchy. The immediate subordinate documents 
are the System Requirements Documents (SRDS) for the four ele- 
ments of the CRWMS and the Interface Specification (IFS). The 
four elements of the CRWMS are the Waste Acceptance System, 
the Transportation System, the Monitored Retrievable Storage 
(MRS) System and the Mined Geologic Disposal System (MGDS). 
The Interface Specification describes the six inter-element inter- 
faces between the four elements. This hierarchy establishes the 
requirements to be addressed by the design of the system ele- 
ments. Many of the technical requirements for the CRWMS are 
documented in a variety of Federal regulations, DOE directives and 
other Government documentation. It is the purpose of the CRD to 
establish the technical requirements for the entire program. In 
doing so, the CRD summarizes source documentation for require- 
ments that must be addressed by the program, specifies particular 
requirements, and documents derived requirements that are not 
covered in regulatory and other Government documentation, but 
are necessary to accomplish the mission of the CRWMS. The CRD 
defines the CRWMS by identifying the top-level functions the ele- 
ments must perform (These top-level functions were derived using 
functional analysis initially documented in the Physical System Re- 
quirements (PSR) documents). The CRD also defines the top-level 
physical architecture of the system and allocates the functions and 
requirements to the architectural elements of the system. 


15388 (DOE/RW-0412) [Office of Civilian Radioactive 
Waste Management] 1992 annual capacity report. USDOE Of- 
fice of Civilian Radioactive Waste Management, Washington, DC 
(United States). Mar 1993. 45p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: INIS; OSTI (Free of Charge). 

The Standard Contract for Disposal of Spent Nuclear Radioac- 
tive Waste (10 CFR Part 961) requires the Department of Energy 
(DOE) to issue an Annual Capacity Report (ACR) for planning pur- 
poses. This report is the fifth in the series published by DOE. In 
March 1993, DOE published the 1992 Acceptance Priority Ranking 
(APR) that established the order in which DOE will allocate pro- 
jected acceptance capacity. As required by the Standard Contract, 
the acceptance priority ranking is based on the date the spent nu- 
clear fuel (SNF) was permanently discharged, with the owners of 
the oldest SNF, on an industry-wide basis, given thehighest prior- 
ity. The 1992 ACR applies the projected waste acceptance rates in 
Table 2.1 to the 1992 APR, resulting in individual allocations for the 
owners and generators of the SNF. These allocations art, listed in 
detail in the Appendix, and summarized in Table 3.1. The projected 
waste acceptance rates for SNF presented in Table 2.1 assume a 
site for a Monitored Retrievable Storage (MRS) facility will tic ob- 
tained; the facility will initiate operations in 1998; and the statutory 
linkages between the MRS facility and the repository set forth in 
the Nuclear Waste Policy Act of 1982, as amended (NWPA), will 
be modified. During the first ten years following projected com- 
mencement of Civilian Radioactive Waste Management System 
{CRWMS) operation, the total quantity of SNF that could be ac- 
cepted is projected to be 8200 metric tons of uranium (MTU). This 
is consistent with the storage capacity licensing conditions imposed 
on an MRS facility by the NWPA. The annual acceptance rates 
provide an approximation of the system throughput and are subject 
to change as the program progresses. 


15389 (DOE/WIPP-91-005-Vol.10-Rev.3) Resource Conser- 
vation and Recovery Act, Part B permit application: Volume 
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10, Revision 3. USDOE Albuquerque Operations Office, Carlsbad, 
NM (United States). Waste Isolation Pilot Plant Project Office. 
[1993]. 756p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE93008844. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3049. Inquiries may be directed to: Office of Scientific and 


Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

This volume contains the continuation of Appendix D3, which 
consists of engineering drawings of engineering change orders and 
drawing change sheets for the WIPP underground facility. 


15390 (DOE/WIPP-93-010) Test Room Stability Plan. West- 
inghouse Electric Corp., Carlsbad, NM (United States). Waste 
Isolation Div. [1993]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-86AL31950. Order Number 
DE93008324. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan documents the combination of designs, installations, 
programs, and activities that ensures that the underground excava- 
tions at the Waste Isolation Pilot Plant (WIPP), in which transuranic 
(TRU) waste may be empiaced during the Test Phase, will remain 
sufficiently stable and safe during that time. The current ground 
support systems installed at the WIPP are the result of over ten 
years of data collection from hundreds of geomechanical instru- 
ments and thousands of hours of direct observation of the changing 
conditions of the openings. In addition, some of the world’s most 
respected experts on salt rock mechanics have provided input in 
the design process and concurrence on the suitability of the final 
design. The general mine rockbolt pattern and the ground support 
system for the test rooms are designed to specifically address the 
fracture and deformation geometries observed today at the WIPP. 
After an introductory chapter, this plan describes the general un- 
derground design, then proceeds to an account of general ground 
support performance, and finally focuses on the details of the spe- 
cial test room ground support systems. One such system already 
installed in Room 1, Panel 1, is described in comprehensive detail. 
Other test rooms in Panel 1, whether full-size or smaller, will be 
equipped with systems that ensure stability to the same or equiva- 
lent extent. They will benefit from the experience gained in the first 
test room, which in turn benefitted from the data and knowledge 
accumulated during previous stages (e.g., the Site and Preliminary 
Design Validation program) of the project. 


15391 (DPST-87-754) Naval fuel saltstone formulation 
change. Harley, J.P. Jr. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Plant); Langton, C.A. 
Du Pont de Nemours (E.I.) and Co., Aiken, SC (United States). Sa- 
vannah River Lab. 19 Oct 1987. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
Order Number DE93006163. Source: OSTI; NTIS; GPO Dep. 

Laboratory results support a formulation change for Naval Fuels 
saltstone from a cement-only waste form to a cement and Class F 
fly ash waste form. The recommended base formulation is waste, 
concentrated to a SpG of 1.35, mixed with a 1:1 ratio of Type 1 
Portland cement and class F fly ash to achieve a water to cementi- 
tious materials (includes fly ash) ratio of 0.4. Due to variations in 
waste water chemistry, permit modifications should specify formula- 
tion ranges such that saltstone physical and chemical properties 
are enhanced. Operations should be based on pretesting each 
waste batch and adjusting the base formulation within specified 
ranges (ie. Draft DPSOL 247 WW-0312, “Saltcrete Formulation 
Testing for Rapid Set and Excess Water.”) EP toxicity and TCLP 
tests are included and show comparable results for both cement- 
only and cement/fly ash waste forms. Heat generation due to 
hydration, a current problem with the cementonly formulation, is 
significantly reduced in the cement/fly ash mixture. In addition to 
the improved physical characteristics of the cement/fly ash formula- 
tion, savings of approximately 33% in raw materials cost may be 
obtained due to the substitution of the lower cost fly ash for ce- 
ment in the Naval Fuels waste solidification process. 


15392 (DPW-53-752) 200 F & H: Survey of process waste 
storage capacity. Egan, W.E. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). 30 Apr 1953. 7p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-285). Order Number DE93004965. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

We have noted the reference memorandum in which are tabu- 
lated the estimated times required to fill the 200 Areas’ process 
waste storage tanks. Since considerable emphasis is now placed 
upon plans for operating “L” reactor with an enriched loading, the 
effect of this type of operation upon the filling rates for waste stor- 
age tanks has been calculated. Results are shown. 


15393 (DPW-53-916) Recommended alterations to low ac- 
tivity waste evaporation system. Watkins, W.B. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 18 Jun 1953. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-333). 
Order Number DE93006637. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A 1953 study of the low activity waste evaporation at the Savan- 
nah River Site system indicated that the system was barely 
capable of handling the evaroration load anticipated for 221-F 
Building when operated at three batches of metal per day through- 
put. Any small maloperation in the process might have quickly 
resulted in overload of the low activity evaporation system. This let- 
ter summarizes the current status of the low activity system and 
recommends changes which may be ultimately used to relieve the 
evaporator bottle neck. 


15394 (DPW-53-986) Low activity waste evaporation 
system. Watkins, W.B. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 6 Jul 1953. 6p 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-342). Order Number 


DE93007127. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A 1953 survey of the low activity waste evaporation system 
DFW-53-916 indicated that the current design, which employs two 
8 ft. x 8 ft. evaporators in series, will not provide sufficient 
throughput to accommodate routinely the waste from three batches 
of metal per day. Data from the TNX Semiworks (Bi-weekly report 


61/23/53) show that the current system (125 psig steam available 
to evaporator coils) does not provide an infinitely safe operation. 
Maloperation of the evaporator, such as overconcentration of the 
bottoms or plugging of the vent, could result in conditions under 
which a run-away reaction or explosion could be initiated. 


15395 (DPW-53-1016) [Memorandum concerning the re- 
processing of deuterium oxide]. Squires, L. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 10 
Jul 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACOS-76SR00001. (SR/H-344). Order Num- 
ber DE93007129. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Attached hereto is a draft of a memorandum of understanding on 
reprocessing contaminated D2O from Chalk River. This memoran- 
dum outlines the tentative agreement reached by representatives 
of USAEC, Atomic Energy of Canada Limited, and du Pont at a 
meeting held at the Savannah River Plant on July 7, 1953. In addi- 
tion to the points brought out in this draft memorandum, discussion 
at the meeting developed that the initial minimum requirements for 
the NRX lead would be 5,000 pounds of D2O needed some time 
after the middle of October 1953 followed by an additional 4,000 
pounds of DO needed by mid November 1953 to get the NRX up 
to full power. The quantities referred to in the draft memorandum 
were the total required to charge the NRX and the ZEEP, since 
heavy water from the latter unit would be used if necessary in 
NRX. The 5,000-pound requirement referred to above is based on 
the assumption that 9,000 pounds of D2O in ZEEP would be used. 


15396 (ECN-C—90-022) High active waste (HAW) data re- 
port: Supplement to report ECN-PB-89-6. Duijves, K.A. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Jun 1990. [12p.] Contract no. F1-1W-0003-D(B). Order 
Number DE93616701. Source: OSTI; NTIS; INIS. 

This work has been performed in the framework of the Commis- 
sion of the European Communities Research and Development 
Programme on Management and storage of Radioactive Waste. 

This report is a supplement to the first data report on High Active 
Waste (HAW; ECN-PB-89-6). It contains the graphs of a number 
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of calculated values for the period November 1988 through April 
1989. (A.S.). 4 figs. 


15397 (ECN-C—92-045) Experiments in a 600m borehole in 
the Asse Il salt mine: 2nd Progress report, July-December 
1991. Heijdra, J.J. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Jul 1992. [10p.] CEC Contract no. 
F12W-CTS90-0050. Order Number DE93618565. Source: OSTI; 
NTIS; INIS. 

This work has been performed within the 4th CEC Research and 
Development Programme on Management and Storage of 
Radioactive Waste (1990-1994), part A, task 4: Disposal of Ra- 
dioactive Waste. 

In the design and fabrication of underground disposal sites for 
radio-active waste in salt formations and the assessment of the 
safety of such disposal facilities, the thermo-mechanical behaviour 
of rock salt piays an important role. In previous research pro- 
grammes models have been developed which need to be verified 
by in-situ experiments. It has been proven during the COSA project 
that computations based on laboratory scale experiments do not 
agree with in-situ measurements. Based on the experiments per- 
formed already and on the associated validation work, two items 
were considered to be of special concern, viz. the consecutive be- 
haviour of rock salt and the rock pressure in the Asse salt mine. A 
particular problem in the constitutive relations is the elastic or ap- 
parent elastic behaviour of rock salt. It appeared that the salt 
around openings is weaker than could be expected on the basis of 
laboratory experiments. Possible explanations are primary creep 
and the weakening effect of micro cracks. In the research pro- 
gramme discussed here, in-situ experiments will be carried out in 
the Asse Il salt mine in the Federal Republic of Germany. The 
measurements will be carried out in dry drilled boreholes. The 
development of the drilling technique was part of a related pro- 
gramme carried out under supervision of GSF-Forschungszentrum 
fuer Umwelt und Gesundheit (Research Centre for Environment 
and Health). (author). 3 refs. 


15398 (ECN-C—92-046) Experiments in a 600m borehole in 
the Asse Il salt mine: 3rd Progress report, January-June 1992. 
Heijdra, J.J. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Jul 1992. [10p.] CEC Contract no. F12W- 
CT90-0050. Order Number DE93618566. Source: OSTI; NTIS; 
INIS. 

This work has been performed within the 4th CEC Research and 
Development Programme on Management and Storage of 
Radioactive Waste (1990-1994), part A, task 4: Disposal of Ra- 
dioactive Waste. 

In the design and fabrication of underground disposal sites for 
radio-active waste in salt formations and the assessment of the 
safety of such disposal facilities, the thermo-mechanical behaviour 
of rock salt plays an important role. In previous research pro- 
grammes models have been developed which need to be verified 
by in-situ experiments. It has been proven during the COSA project 
that computations based on laboratory scale experiments do not 
agree with in-situ measurements. Based on the experiments per- 
formed already and on the associated validation work, two items 
were considered to be of special concern, viz. the consecutive be- 
haviour of rock salt and the rock pressure in the Asse salt mine. A 
particular problem in the constitutive relations is the elastic or ap- 
parent elastic behaviour of rock salt. It appeared that the salt 
around openings is weaker than could be expected on the basis of 
laboratory experiments. Possible explanations are primary creep 
and the weakening effect of micro cracks. In the research pro- 
gramme discussed here, in-situ experiments will be carried out in 
the Asse Il salt mine in the Federal Republic of Germany. The 
measurements will be carried out in dry drilled boreholes. The 
development of the drilling technique was part of a related pro- 
gramme carried out under supervision of GSF-Forschungszentrum 
fuer Umwelt und Gesundheit (Research Centre for Environment 
and Health). (author). 3 refs. 


15399 (ECN-C—92-056) Experiments In the HAW project: 
Progress report, ECN contribution, 2nd half 1991. Vonka, V. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Sep 1992. [17p.] Contract no. F12W-0002-C(MB). Order 
Number DE93618567. Source: OSTI; NTIS; INIS. 





This work has been performed in the framework of the Commis- 
sion of the European Communities Research and Development 
Programme on Management and Storage of radioactive Waste 
1990-1994. 

In order to improve the final concept for HAW disposal in salt 
formations the complete technical system of an underground repos- 
itory is to be tested in a one-to-one scale test facility. Such a facility 
has been established in the Asse salt mine (FRG). Thirty canisters 
containing glass blocks with highly radioactive radionuclides Cs- 
137 and Sr-90 will be placed in six boreholes located in two test 
galleries A and B at the-800 m level in the Asse salt mine. The re- 
search programme is aimed at the observation and measurement 
of the interaction between the canisters with the radioactive con- 
tent and the rock salt. Because of the requirement to retrieve the 
canisters when necessary during the five years’ test period, the 
canisters are loaded in boreholes lined with tubes. Thermally in- 
duced pressure stresses in the salt will cause the tube to deform. 
The canister will be retrieved when the deformation exceeds a 
maximum set value. The Netherlands Energy Research Foundation 
(ECN), Petten, Netherlands, has designed special canister guiding 
systems for loading and unloading the boreholes together with a 
monitoring system that continuously monitors the gap between the 
canisters and the inner wall of the tube. This progress report is the 
tenth of a series intended to document the progress obtained from 
HAW in situ experiment. (A.S.). 14 refs.; 10 figs. 


15400 (ECN-RX-92-024) Minimizing the integrated collec- 
tive radiation dose and the transmutation of long-lived nuclear 
waste. Abrahams, K. (Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands)). Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). May 1992. [13p.] (CONF- 
9203231-: PSI Meeting on Accelerator Based Transmutation, 
Wuerenlingen (Germany), 24-26 Mar 1992). Order Number 


DE93618551. Source: OSTI; NTIS; INIS. 


ECN is engaged in a research programme on transmutation of 
actinides and fission products by mean of fission and neutron cap- 


ture respectively. Besides studies on strategy and scenarios, 
efforts are made to demonstrate possibilities for transmutation of 
long-lived fission products as Tc-99 and |-129.Global scenario stud- 
ies on light water power reactors show that in principle such 
reactors could consume their own technetium production through 
neutron capture only when some surplus of technetium is situated 
in the core. If the Tc would be homogeneously mixed through the 
LWR fuel, the inventory of Tc would be too high to be practical in 
present scenarios for reprocessing this fuel. For inhomogeneous 
combinations of waste and fuel, the inventory would have to be 
even higher, and in general it can be stated that problems with re- 
actor based incineration are complicated whereas only marginal 
advantages are to be expected. Therefore incineration schedules 
have been studied, which use an inventory as low as possible, and 
which would involve a high flux thermal neutron field. (author). 12 
refs.; 2 figs.; 1 tab. 


15401 (IAEA-AL—060) The radioactive waste management 
at IAEA laboratories. Deron, S. (international Atomic Energy 
Agency, Seibersdorf (Austria). Safeguards Analytical Lab.); Ou- 
vrard, R.; Hartmann, R.; Klose, H. International Atomic Energy 
Agency, Seibersdorf (Austria). Safeguards Analytical Lab. Oct 
1992. [21p.] Order Number DE93619569. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The report gives a brief description of the nature of the radioac- 
tive wastes generated at the IAEA Laboratories in Seibersdorf, 
their origin and composition, their management and monitoring. 
The management of the radioactive waste produced at IAEA Labo- 
ratories in Seibersdorf is governed by the Technical Agreements of 
1985 between the IAEA and the Austrian Health Ministry. In the 
period of 1982 to 1991 waste containers of low activity and ra- 
diotoxicity generated at laboratories other than the Safeguards 
Analytical Laboratory (SAL) were transferred to the FZS waste 
treatment and storage plant: The total activity contained in these 
drums amounted to < 65 MBq alpha activity; < 1030 MBq beta 
activity; < 2900 MBq gamma activity. The radioactive waste gener- 
ated at SAL and transferred to the FZs during the same period 
included. Uranium contaminated solid burnable waste in 200 1 
drums, uranium contaminated solid unburnable waste in 200 1 
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drums, uranium contaminated liquid unburnable waste in 30 1 bot- 
tles, plutonium contaminated solid unbumable waste in 200 1 
drums. In the same period SAL received a total of 146 Kg uranium 
and 812 g plutonium and exported out of Austria, unused residues 
of samples. The balance, i.e.: uranium 39 kg, plutonium 133 g 
constitutes the increase of the inventory of reference materials, 
and unused residues awaiting export, accumulated at SAL and SIL 
fissile store as a result of SAL operation during this 10 year period. 
The IAEA reexports all unused residues of samples of radioactive 
and fissile materials analyzed at his laboratories, so that the 
amount of radioactive materials ending in the wastes treated and 
stored at FZS is kept to a minimum. 5 refs, 7 figs, 3 tabs. 


15402 (IAEA-TECDOC-675) Use of inorganic sorbents for 
treatment of liquid radioactive waste and backfill of 
underground repositories: Proceedings of a final research co- 
ordination meeting held in Rez, Czechosiovakia, 4-8 November 
1991. International Atomic Energy Agency, Vienna (Austria). Nov 
1992. [189p.] (CONF-9111297-: Final research co-ordination 
meeting on the use of inorganic sorbents for treatment of liquid ra- 
dicactive waste and backfill of underground repositories, Rez 
(Czechoslovakia), 4-8 Nov 1991). Order Number DE93618000. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document presents the results of a four year Co-ordinated 
Research Programme (CRP) on the "Use of Inorganic Sorbents for 
Treatment of Liquid Radioactive Waste and Backfill of Underground 
Repositories” (1987-1991). Many countries have research pro- 
grammes aiming at developing processes which would provide 
efficient and safe concentration of radionuclides in waste streams 
into solid materials which could then be reliably immobilized into 
forms suitable for long term storage or disposal. Use of inorganic 
sorbents for this purpose is very attractive because of their resis- 
tance to radiation and chemical attack, strong affinity for one or 
more radionuclides, their compatibility with likely immobilization 
matrices and their availability at low cost. According to the funda- 
mental multibarrier concept for disposal of radioactive waste, 
backfill material is one of the important engineered barriers. Inor- 
ganic materials such as clays, naturally occurring zeolites 
(clinoptilolite, modenite and chabasite) are promising backfill mate- 
rials. Research in technical uses of inorganic material applications 
was covered within the framework of the Co-ordinated Research 
Programme reported in this technical document. Final contributions 
by participants at the last Research Co-ordination Meeting held in 
Rez, Czechoslovakia, from 4 to 8 November 1991, are presented 
here. Refs, figs and tabs. 


15403 (IAEA-TECDOC-680) Quality assurance require- 
ments and methods for high level waste package 
acceptability. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. [46p.] Order Number DE93617549. Source: OST]; 
NTIS (US Sales Only); INIS. 

This document should serve as guidance for assigning the nec- 
essary items to control the conditioning process in such a way that 
waste packages are produced in compliance with the waste accep- 
tance requirements. It is also provided to promote the exchange of 
information on quality assurance requirements and on the applica- 
tion of quality assurance methods associated with the production of 
high level waste packages, to ensure that these waste packages 
comply with the requirements for transportation, interim storage 
and waste disposal in deep geological formations. The document is 
intended to assist both the operators of conditioning facilities and 
repositories as well as national authorities and regulatory bodies, 
involved in the licensing of the conditioning of high level radioactive 
wastes or in the development of deep underground disposal 
systems. The document recommends the quality assurance re- 
quirements and methods which are necessary to generate data for 
these parameters identified in IAEA-TECDOC-560 on qualitative 
acceptance criteria, and indicates where and when the control 
methods can be applied, e.g. in the operation or commissioning of 
a process or in the development of a waste package design. Em- 
phasis is on the control of the process and little reliance is placed 
on non-destructive or destructive testing. Qualitative criteria, rele- 
vant to disposal of high level waste, are repository dependent and 
are not addressed here. 37 refs, 3 figs, 2 tabs. 
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15404 (IAEA-TECDOC-—686, pp. 40-51) Evaluating the gen- 
eral and localised corrosion of carbon steel containers for 
nuclear waste disposal. Marsh, G.P. (UKAEA Harwell Lab. 
(United Kingdom)); Henshaw, J.; Burns, W.G. International Atomic 
Energy Agency, Vienna (Austria). Feb 1993. (CONF-8911348—: 
Technical committee meeting on improvements in materials reliabil- 
ity in the back end of the nuclear fuel cycle, Vienna (Austria), 28 
Nov - 1 dec 1989). In improvements in materials reliability in the 
back end of the nuclear fuel cycle: Proceedings of a technical 
committee meeting held in Vienna, 28 November - 1 December 
1989. [159p.] Order Number DE93620494. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper considers the long term corrosion of carbon steel con- 
tainers for heat generating nuclear waste in a granitic repository. 
Under such conditions carbon steel may exhibit general, localised 
or passive corrosion behaviour depending on the exact composi- 
tion and redox potential of the groundwater contacting the 
containers. Localised corrosion is of most concern because it has 
the fastest propagation rate. It is well established, however, that 
such localized corrosion is only possible when the environment is 
sufficiently oxidising to maintain a positive potential gradient be- 
tween the cathodic surface and the corrosion sites. This requires 
that species with oxidising potentials greater than water need to be 
present. This fact provides a basis for estimating the periods dur- 
ing which containers may be subject to localised and subsequently 
to general corrosion, and hence for making an overall assessment 
of the metal allowance required for a specified container life. A 
model for the diffusion transport and chemical/electrochemical re- 
action of oxygen and radiolysis products has been developed, and 
a sensitivity analysis has shown that the period of possible lo- 
calised attack is strongly dependent on the passive film leakage 
current, the radiation dose rate and the diffusion coefficient. (au- 
thor). 25 refs, 5 figs, 2 tabs. 


15405 (IAEA-TECDOC-686, pp. 51-54) Testing of some re- 
fractory and electrode materials for liquid active waste 
vitrification furnaces. Borisov, G.B. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(Russian Federation)); Polyakov, A.S.; Khasanov, Z.S. International 
Atomic Energy Agency, Vienna (Austria). Feb 1993. (CONF- 
8911348-: Technical committee meeting on improvements in 
materials reliability in the back end of the nuclear fuel cycle, Vi- 
enna (Austria), 28 Nov - 1 dec 1989). In improvements in materials 
reliability in the back end of the nuclear fuel cycle: Proceedings of 
a technical committee meeting held in Vienna, 28 November - 1 
December 1989. [159p.] Order Number DE93620494. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Corrosion testing of the electrode and refractory brickwork of a 
vitrification furnace is described. The furnace is part of a pilot plant 
for the vitrification of liquid active waste in borosilicate glass con- 
taining high levels of iron and sulfur. The electrode is made of tin 
dioxide and provided with an uncooled metallic lead, while the re- 
fractory brickwork is composed of zirconium and chromium oxides. 
(author). 2 figs, 4 tabs. 


15406 (IAEA-TECDOC-686, pp. 97-104) Investigations into 
the effect of gamma radiation on corrosion of high level waste 
steel containers in salt brines. Smailos, E. (Kernforschungszen- 
trum Karlsruhe GmbH (Germany)); Halm, G.; Scwarzkopf, W.; 
Koester, R. International Atomic Energy Agency, Vienna (Austria). 
Feb 1993. (CONF-8911348-: Technical committee meeting on im- 
provements in materials reliability in the back end of the nuclear 
fuel cycie, Vienna (Austria), 28 Nov - 1 dec 1989). In /mprove- 
ments in materials reliability in the back end of the nuclear fuel 
cycle: Proceedings of a technical committee meeting held in Vi- 
enna, 28 November - 1 December 1989. [159p.] Order Number 
DE93620494. Source: OSTI; NTIS (US Sales Only); INIS. 
Previous corrosion studies performed on a number of materials 
have shown that unalloyed steels are promising materials for long- 
term resistant packagings to be used in disposal of heat-generating 
radioactive wastes in rock-salt formations. For this reason those 
steels are the subject of more detailed investigations. This paper 
reports about studies into the influence of gamma radiation exerted 
by high-level waste (HLW) on the corrosion behaviour of three 
steels for HLW packagings in disposal relevant media at 90 deg. C. 
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The steels selected, fine-grained steel, cast steel and low-carbon 
steel, were examined in the welded and unwelded conditions at 
dose rate of 1 Gy/h and 10 Gy/h, which are relevant for the thick- 
walled packaging discussed, as well as the higher dose rate of 100 
Gy/h. The corrosion media were a single-phase Mg-Clo-rich brine 
and the rock salt/brines two-phase systems which may be of rele- 
vance in certain accident scenarios in a repository. Under the test 
conditions neither gamma irradiation nor welding exerted a notice- 
able influence on the corrosion behaviour of the steels. The 
maximum corrosion rates of 50m/a-60unva of the steels were in- 
tercomparable and approximately the same in all test media. These 
values imply an acceptable corrosion allowance for a long-term 
HLW packaging. Furthermore, the steels were resistant to pitting 
and crevice corrosion as well as to stress-corrosion cracking. On 
the basis of these results, unalloyed steels continue to be 
considered as promising packaging materials and will be further in- 
vestigated. (author). 7 refs, 6 figs, 2 tabs. 


15407 (IAEA-TECDOC-686, pp. 113-119) Corrosion prob- 
lems and corrosion protection of materials used in liquid 
radioactive waste treatment. lankin, G.D. (Chemical Machine 
Building Inst., Sverdiovsk (Russian Federation)). International 
Atomic Energy Agency, Vienna (Austria). Feb 1993. (CONF- 
8911348-: Technical committee meeting on improvements in 
materials reliability in the back end of the nuclear fuel cycle, Vi- 
enna (Austria), 28 Nov - 1 dec 1989). In Improvements in materials 
reliability in the back end of the nuclear fuel cycle: Proceedings of 
a technical committee meeting held in Vienna, 28 November - 1 
December 1989. [159p.] Order Number DE93620494. Source: 
OSTI; NTIS (US Sales Only); INIS. 

General corrosion problems and the corrosion protection of ma- 
terials used in treatment facilities for liquid radioactive waste are 
discussed. In particular, the paper deals with corrosion problems of 
candidate materials for the electrode and refractory brickwork of an 
electric furnace for the vitrification of liquid active waste. (author). 3 
refs, 3 figs, 5 tabs. 


15408 (IAEA-TECDOC—686, pp. 105-112) In situ damage 
rate evaluation of overpack materials in deep argiilaceous 
HLW disposal environments. Tas, H.A.W. (Centre d’Etude de 
l'Energie Nucleaire, Mol (Belgium)); Debruyn, W.; Dresselaers, J.; 
Vermeiren, P. International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1993. (CONF-8911348-: Technical committee meeting 
on improvements in materials reliability in the back end of the 
nuclear fuel cycle, Vienna (Austria), 28 Nov - 1 dec 1989). In /m- 
provements in materials reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held in 
Vienna, 28 November - 1 December 1989. [159p.] Order Number 
DE93620494. Source: OSTI; NTIS (US Sales Only); INIS. 

The Belgian research program on final disposal of high level 
waste (HLW), focuses on deep tertiary clay layers as most promis- 
ing host medium. For fail-safe isolation of the HLW from the 
biosphere during the initial, most hazardous period, application of a 
metallic overpack is foreseen. A wide range of materials has been 
submitted to screening tests under simulated repository conditions, 
and, based on the outcome, two corrosion resistant materials and 
one corrosion allowance material were chosen as reference con- 
struction materials. In order to evaluate the resistance of these 
materials under realistic exposure conditions, corrosion experi- 
ments are performed in the 225 meter deep underground 
laboratory constructed under the Mol site. Two types of experimen- 
tal devices are in service. In a first type, corrosion coupons are 
mounted on an internally heated tubular holder and are directly ex- 
posed to the solid clay. In a second type, a purge gas is used to 
extract corrosive constituents from the clay, which are subse- 
quently led over a number of metal coupons. The experimental 
devices are operated at 15, 90 and 170 C for exposure times up to 
50,000 hours. Recently, a test tube in direct contact with clay at 90 
C has been overcored after an effective exposure time of 2.3 
years, and the metal coupons analyzed. The corrosion resistant 
materials had accumulated little damage; the corrosion allowance 
material had suffered limited but very reproducible damage. In the 
present paper the observed corrosion rates and underlying mecha- 
nisms will be discussed. (author). 10 refs, 4 figs, 3 tabs. 





15409 (IAEA-TECDOC-686, pp. 119-132) In situ corrosion 
studies on selected high level waste packaging materials un- 
der simulated disposal conditions in rock salt formations. 
Schwarzkopf, W. (Kernforschungszentrum Karlsruhe GmbH (Ger- 
many)); Smailos, E.; Fiehn, B.; Koester, R. International Atomic 
Energy Agency, Vienna (Austria). Feb 1993. (CONF-8911348-: 
Technical committee meeting on improvements in materials reliabil- 
ity in the back end of the nuclear fuel cycle, Vienna (Austria), 28 
Nov - 1 dec 1989). In improvements in materials reliability in the 
back end of the nuclear fuel cycle: Proceedings of a technical 
committee meeting held in Vienna, 28 November - 1 December 
1989. [159p.] Order Number DE93620494. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper reports about in-situ corrosion studies on selected 
materials for long-term resistant high-level waste (HLW) packagings 
acting as a barrier in a rock salt repository. The materials (Ti 99.8- 
Pd, Hastelloy C4 and five iron-base materials) were investigated in 
heated boreholes in the Asse salt mine under simulated HLW dis- 
posal conditions prevailing in normal operation of repository and in 
certain accident scenarios. The experiments under normal operat- 
ing conditions were performed at temperatures of 120 deg. C to 
210 deg. C (vertical temperature profile in the boreholes) without 
and with gamma irradiation (3-10 Gy/h, Co-60 source) within the 
framework of the Germar/US Brine Migration Test. In these experi- 
ments only small amounts of migrated brine inclusions (NaCl-rich) 
from the rock salt were present as corrosion medium. In the exper- 
iments carried out under simulated accident conditions with 
intrusion of larger amounts of NaCl brine into the HLW boreholes 
the influence was examined of selected characteristics of container 
manufacturing (e.g. electron beam welding) on the corrosion of 
cast steel. For this purpose, an electron beam welded cast-steel 
tube was stored in a heated borehole (vertical temperature profile 
90 deg. C -200 deg. C) and the annular gap between the tube and 
the borehole wall was filled with NaCl brine. The low amounts of 
brine thermally released under the conditions prevailing in the 
Brine Migration Test did not cause noticeable corrosion of the ma- 
terials. The cast-steel tube tested in considerable amounts of NaCl 
brine was subjected to general corrosion at a maximum corrosion 
rate of 120 yunva. This implies a technically reasonable corrosion 
allowance for a long-term HLW packaging. Pitting and crevice 
corrosion as well as stress-corrosion cracking did not occur in cast 
steel, and electron beam welding did not exert a noticeable influ- 
ence on corrosion. (author). 6 refs, 10 figs, 2 tabs. 


15410 (IAEA-TECDOC-686, pp. 132-157) Galvanic corro- 
sion evaluation of high activity nuclear waste container metals 
components. Semino, C.J. (Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina)); Burkart, A.; Garcia, M.; Cassibba, 
R. International Atomic Energy Agency, Vienna (Austria). Feb 
1993. (CONF-8911348-: Technical committee meeting on improve- 
ments in materials reliability in the back end of the nuclear fuel 
cycle, Vienna (Austria), 28 Nov - 1 dec 1989). In Improvements in 
materials reliability in the back end of the nuclear fuel cycle: Pro- 
ceedings of a technical committee meeting held in Vienna, 28 
November - 1 December 1989. [159p.] Order Number 
DE93620494. Source: OSTI; NTIS (US Sales Only); INIS. 

The conceptual design for the feasibility study of an underground 
repository in Argentina for the final disposal of high activity nuclear 
waste was set. The container for such reprocessed and vitrified 
wastes shall have three metallic layers: a stainless steel inner 
layer, an external one of a metal to be selected and a thick lead 
intermediate layer (100 mm wide) preselected due to its good radi- 
ological protection and corrosion resistance. Surrounding the 
container, a bentonite and sand mixture will be used as backfilling 
of the rock hole. In the probable event that a small break in the 
metal of the container external layer would cause the simultaneous 
exposition of the intermediate lead layer and the external metal to 
the media, the corrosion behaviour of lead-metal galvanic couples 
in the repository simulated media (groundwater and 10% bentonite 
suspensions) was studied. In order to select the metal of the 
container external layer, 60 days galvanic couples tests of lead- 
titanium, lead-AlS!| 304 stainless steels and lead-SAE 1010 and 
SAE 1020 carbon steels were performed at 75 deg. C. Those test 
results showed the convenience of using carbon steel as an exter- 
nal container layer. Finally, the lead-carbon steel galvanic couples 
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behaviour in groundwater was studied considering the following 
variables: Lead-carbon steel galvanic couple rate area from 1:10 to 
1:40; Carbon content effect in steel corrosion kinetic; Decreasing 
temperature effect on lead-carbon steel galvanic couple polarity in- 
version in groundwater; Sea water different concentrations effect in 
lead-carbon steel galvanic couple corrosion kinetic at 75 deg. C. 
(author). 6 refs, 34 figs, 8 tabs. 


15411 (IAEA-TECDOC-—689) Treatment and conditioning of 
spent lon exchange resins from research reactors, precipita- 
tion sludges and other radioactive concentrates: Technical 
manual for the management of low and intermediate level 
wastes generated at small nuclear research centres and by 
radioisotope users in medicine, research and industry. interna- 
tional Atomic Energy Agency, Vienna (Austria). Feb 1993. [62p.] 
Order Number DE93619573. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Spent radioactive ion exchange resins, precipitation sludges and 
evaporator concentrates are generated from the treatment of aque- 
ous waste streams at nuclear research centres and from the use of 
radioisotopes in research and medical or industrial applications. A 
strategy for the effective management of these wastes from gener- 
ation to disposal is necessary to ensure their safe handling, 
conditioning, storage and disposal to avoid detrimental effects on 
health and the environment. This report describes the factors to be 
considered in the development and selection of appropriate strate- 
gies for managing these types of wastes. Waste characteristics, 
pretreatment requirements, conditioning processes, packaging, and 
properties of the conditioned products are discussed. In addition, 
safety considerations and quality assurance needs are addressed. 
The report is intended to provide guidance to Member States that 
do not have nuclear power generation programmes. Several pro- 
cesses and procedures are presented, though preference is given 
to the simpler, easy-to-operate processes requiring relatively unso- 
phisticated and inexpensive equipment. 24 refs, 20 figs, 13 tabs. 


15412 (IAEA-WMRA-—21) Waste management research ab- 
stracts no. 21: Information on radioactive waste programmes 
in progress. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. [425p.] Order Number DE93619570. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The 21th issue of this publication contains over 700 abstracts 
from 35 IAEA Member Countries comprehending various aspects 
of radioactive waste management. Radioactive waste disposal, pro- 
cessing and storage, geochemical and geological investigations 
related to waste management, mathematical models and environ- 
mental impacts are reviewed. Many programs involve cooperation 
among several countries and further international cooperation is 
expected to be promoted through availability of compiled informa- 
tion on research programs, institutions and scientists engaged in 
waste management. 


15413 (INFO—0383) Frost evolution in tailings: Final re- 
port. EBA Engineering Consultants Ltd., Edmonton, AB (Canada); 
Atomic Energy Control Board, Ottawa, ON (Canada). Apr 1991. 
[117p.] AECB Project no. 5.135.1. Order Number DE93612749. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review was carried out on the physical and thermal mecha- 
nisms of permafrost evaluation in soils and uranium tailings. The 
primary mechanism controlling permafrost evolution is conductive 
heat transfer with the latent heat of fusion of water being liberated 
as phase change occurs. Depending on the soil properties and 
freezing rate, pore water can be expelled from the frost front or 
pore water can migrate towards the frost front. Solute redistribution 
may occur as the frost front penetrates into the soil. The rate of 
frost penetration is a function of the thermal properties of the tail- 
ings and the climatic conditions. Computer modelling programmes 
capable of modelling permafrost evolution were reviewed. The 
GEOTHERM programme was selected as being the most appropri- 
ate for this study. The GEOTHERM programme uses the finite 
element method of thermal analysis. The ground surface tempera- 
ture is determined by solving the energy balance equations a the 
ground surface. The GEOTHERM programme was used to simu- 
late the permafrost evolution in the Key Lake Mine tailings located 
in north central Saskatchewan. The analyses indicated that the ex- 
isting frozen zones in the tailing pond will eventually thaw if an 
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average snow depth covers the tailings. Hundreds of years are re- 
quired to thaw the tailings. If minimal snow cover is present the 
extent of the frozen zone in the tailings will increase. 


15414 (INFO-0403) Remote sensing to monitor uranium 
talling sites: A review. INTERA Technologies, Ottawa, ON 
(Canada); Atomic Energy Control Board, Ottawa, ON (Canada). 
Feb 1992. [178p.] AECB Project no. 5.142.1. Order Number 
DE93612750. Source: OSTI; NTIS (US Sales Only); INIS. 

This report concerns the feasibility of using remotely-sensed data 
for long-term monitoring of uranium tailings. Decommissioning of 
uranium mine tailings sites may require long-term monitoring to 
confirm that no unanticipated release of contaminants occurs. Tra- 
ditional ground-based monitoring of specific criteria of concern 
would be a significant expense depending on the nature and fre- 
quency of the monitoring. The objective of this study was to 
evaluate whether available remote-sensing data and techniques 
were applicable to the long-term monitoring of tailings sites. This 
objective was met by evaluating to what extent the data and tech- 
niques could be used to identify and discriminate information useful 
for monitoring tailings sites. The cost associated with obtaining and 
interpreting this information was also evaluated. Satellite and air- 
craft remote-sensing-based activities were evaluated. A monitoring 
programme based on annual coverage of Landsat Thematic Map- 
per data is recommended. Immediately prior to and for several 
years after decommissioning of the tailings sites, airborne 
multispectral and thermal infrared surveys combined with field veri- 
fication data are required in order to establish a baseline for the 
long-term satellite-based monitoring programme. More frequent air- 
borne surveys may be required if rapidly changing phenomena 
require monitoring. The use of a geographic information system is 
recommended for the effective storage and manipulation of data 
accumulated over a number of years. 


15415 (INIS-GB-471) The Drigg low-level waste site. British 
Nuclear Fuels pic, Risley (United Kingdom). 1992. [9p.] Order 
Number DE93620811. Source: OSTI; NTIS (US Sales Only); INIS. 

Safe disposal of waste is a vital aspect of any industrial opera- 
tion whether it be production of plastics, steel or chemicals or 
handling of radioactive materials. Appropriate methods must be 
used in every case. Radioactive waste falls into three distinct cate- 
gories - high, intermediate and low-level. It is the solid low-level 
waste making up over 90% of the total which this booklet dis- 
cusses. British Nuclear Fuels pic (BNFL) operates a site for the 
disposal of solid low-level waste at Driggs, some six kilometres 
south of Sellafield in West Cumbria. The daily operations and con- 
trol of the site, the responsibility of the BNFL Waste Management 
Unit is described. (author). 


15416 (KEMAKTA-AR-91-26) Basis for criteria for exemp- 
tion of decommissioning waste. Elert, M. (Kemakta Consultants 
AB, Stockholm (Sweden)); Wiborgh, M.; Bengtsson, A. Swedish 
Radiation Protection Inst., Stockholm (Sweden); Kemakta Konsult 
AB, Stockholm (Sweden). Feb 1992. [81p.] (SSI-P-612-90.). Order 
Number DE93621256. Source: OSTI; NTIS; INIS. 

The purpose of this study was to provide the Swedish Radiation 
Protection Institute (SSI) with technical background material to be 
used as a basis for future decisions concerning exemption levels 
for decommissioning waste. Simple models have been developed 
for evaluating the individual doses that may arise from steel waste, 
concrete waste and non-burnable waste exempted from regulatory 
control. Two alternatives were studied for the exempted wastes: 
recycling and disposal in different types of near-surface reposito- 
ries. The example calculations for the recycling scenarios show 
that the individual dose obtained is strongly dependent on the ex- 
posure time. Thus, the storage of the waste at a scrap yard will 
give rise to a higher dose than the melting, due to the longer stor- 
age time. (28 refs.). 


15417 (LA-SUB-93-83) Characterization of flow in fractured 
tuff using computerized tomography. Felice, C.W. (Terra Tek, 
Inc., Salt Lake City, UT (United States)); Sharer, J.C. Los Alamos 
National Lab., NM (United States); Terra Tek, Inc., Salt Lake City, 
UT (United States). Sep 1991. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
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(TR-92-27). Order Number DE93008910. Source: 
INIS; GPO Dep. 

The objective of this effort was to demonstrate TerraTek’s capa- 
bility to use X-ray computerized tomography (CT) to observe fluid 
flow down a fracture and rock matrix imbibition in a sample of Ban- 
delier tuff. To accomplish the objective, a tuff sample 152.4 mm 
long and 50.8 mm in diameter was prepared. A portion of the sam- 
ple was artificially fractured and coupled to a section of matrix 
material so that the fracture was not exposed. Water was flowed 
through the sample at five flow rates and CT scanning performed 
at set intervals during the flow. Cross sectional images and longitu- 
dinal reconstructions were built and saturation profiles calculated 
for the sample at each time interval at each flow rate. The results 
showed that for the test conditions, the fracture was not a primary 
pathway of fluid flow down the sample. Fluid flow was governed by 
the high imbibition capability of the rock matrix material. 


15418 (LA-UR-93-0071) Transport of neptunium through 
Yucca Mountain tuffs. Triay, |.R.; Robinson, B.A.; Mitchell, A.J.; 
Overly, C.M.; Lopez, R.M. Los Alamos National Lab., NM (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9211191- 
1: Materials Research Society meeting, Austin, TX (United States), 
30 Nov 1992). Order Number DE93007338. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Neptunium has a high solubility in groundwaters from Yucca 
Mountain [1]. Uranium in nuclear reactors produces *°7Np which 
has a half-life of 2.1 4 x 10° years. Consequently, the transport of 
237Np through tuffs is of major importance in assessing the perfor- 
mance of a high-level nuclear waste repository at Yucca Mountain. 
The objective of this work is to determine the amount of Np retar- 
dation that is provided by the minerals in Yucca Mountain tuffs as 
a function of groundwater chemistry. 


15419 (LBL-31666) Radioelements and their occurrence 
with secondary minerals in heated and unheated tuff at the 
Nevada Test Site. Fiexser, S.; Wollenberg, H.A. Lawrence Berke- 
ley Lab., CA (United States). Jun 1992. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-920430-103: 3. international high level 
radioactive waste management (IHLRWM) conference, Las Vegas, 
NV (United States), 12-16 Apr 1992). Order Number DE93007659. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Samples of devitrified welded tuff near and away from the site of 
a heater test in Rainier Mesa were examined with regard to whole- 
rock radioelement abundances, microscopic distribution of U, and 
oxygen isotope ratios. Wholerock U averages between 4 and 5 
ppM, and U is concentrated at higher levels secondary opaque 
minerals as well as in accessory grains. U in primary and sec- 
ondary sites is most commonly associated with Mn phases, which 
average ~30 ppM U in more uraniferous occurrences. This aver- 
age is consistent and apparently unaffected by proximity to the 
heater. The Mn phases differ compositionally from Mn minerals in 
other NTS tuffs, usually containing abundant Fe, Ti, and some- 
times Ce, and are often poorly crystalline. Oxygen isotope ratios 
show some depletion in 5'8O in tuff samples very close to the 
heater; this depletion is consistent with isotopic exchange between 
the tuff and interstitial water, but it may also reflect original hetero- 
geneity in isotopic ratios of the tuff unrelated to the heater test. 
Seismic properties of several tuff samples were measured. Signifi- 
cant differences correlating with distance from the heater occur in 
P- and S-wave amplitudes; these may be due to loss of bound wa- 
ter. Seismic velocities are nearly constant and indicate a lack of 
significant microcracking. The absence of clearer signs of heater- 
induced U mobilization or isotopic variations may be due to the 
short duration of the heater test, and to insufficient definition of 
pre-heater-test heterogeneities in the tuff. 


15420 (NEI-FI-177) Nuclear Waste Management Pro- 
gramme 1993. Voimayhtioeiden Ydinjaetetoimikunta, Helsinki 
(Finland). Sep 1992. [80p.] (In Finnish). Order Number 
DE93612712. Source: OSTI; NTIS; INIS. 

Nuclear Waste Commission of Finnish Power Companies (YJT), 
founded by nuclear energy producing Imatran Voima Oy (IVO) and 
Teollisuuden Voima (TVO), coordinates the research work of the 
companies on nuclear waste management. in YJT’s Nuclear Waste 


OSTI; NTIS; 





Management Programme 1993, an account of the nuclear waste 
management measures of IVO and TVO is given as required by 
the sections 74 and 75 of the Finnish Nuclear Energy Degree. At 
first, the nuclear waste management situation and the programme 
of activities are reported. Then the nuclear waste management re- 
search programme for the year 1993 and more generally for the 
years 1994-1997 is presented. 


15421 (NEI-SE-102) Treatment and disposal of radioactive 
wastes from nuclear power plants. Localization of under- 
ground facilities. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). 1992. [80p.] (In Swedish). Order Num- 
ber DE93621265. Source: OSTI; NTIS; INIS. 

The report presents the background and planning of an under- 
ground storage for radioactive wastes. (46 refs.). 


15422 (NEI-SE-103) Treatment and disposal of radioactive 
wastes from nuclear power plants. The Aespoe laboratory. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1992. [98p.] (in Swedish). Order Number 
DE93621266. Source: OSTI; NTIS; INIS. 

The report presents detailed information about planning and 
building of the Aespoe laboratory in Sweden. 


15423 (NEI-SE-104) Treatment and disposal of radioactive 
wastes from nuclear power plants. Research programs 1993- 
1998. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Sep 1992. [183p.] (In Swedish). Order Num- 
ber DE93621267. Source: OSTI; NTIS; INIS. 

Reports the research programs, development, and demonstration 
concerning the Aespoe laboratory in Sweden. The main topics are: 
Risk assessment, spent fuels, capsules, geology, chemistry, instru- 
ments, and radionuclide migration. (274 refs.). 


15424 (NEI-SE-105) Treatment and disposal of radioactive 
wastes from nuclear power plants. Research programs. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1992. [141p.] (in Swedish). Order Number 
DE93621268. Source: OSTI; NTIS; INIS. 

The report presents programs for research, development and 
demonstration concerning radioactive waste disposal in under- 
ground facilities. The main topics are: Radioactive waste 
management, radioactive waste storage, capsules, environmental 
impacts, risk assessment, radionuclide migration, radioactive waste 
disposal, decommissioning, cost, and international cooperation. 
(129 refs.). 


15425 (Nirex-327) A rock characterisation facility: Consul- 
tative document. United Kingdom Nirex Ltd., Harwell (United 
Kingdom). Oct 1992. [28p.] Order Number DE93619589. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sellafield Repository Project. 

This document describes the development of U.K. Nirex Urder- 
ground Rock Characterisation Facility. The purpose of this facility is 
to provide detailed information on the geology and hydrogeology of 
the proposed underground repository for radioactive wastes at Sell- 
afield. This information will be of vital importance in assessing the 
long term safety of the repository and in its design and construc- 
tion. (UK). 


15426 (NSS/R-148) Water flow and solute transport 
through fractured rock. Bolt, J.E. (AEA Decommissioning and 
Radwaste, Harwell (United Kingdom)); Bourke, P.J.; Pascoe, D.M.; 
Watkins, V.M.B.; Kingdon, R.D. United Kingdom Nirex Ltd., Harwell 
(United Kingdom). Sep 1990. [20p.] Order Number DE93617558. 
Source: OSTI; NTIS (US Sales Only); INIS. 

in densely fractured slate at the Nirex research site in Cornwall, 
the positions, orientations and hydraulic conductivities of the 380 
fractures intersecting a drill hole between 9 and 50 m depth have 
been individually measured. These data have been used: to deter- 
mine the dimensions of statistically representative volumes of the 
network of fractures and to predict, using discrete flow path model- 
ling and the NAPSAC code, the total flows into the fractures when 
large numbers are simultaneously pressurised along various 
lengths of the hole. Corresponding measurements, which validated 
the NAPSAC code to factor of two accuracy for the Cornish site, 
are reported. Possibilities accounting for this factor are noted for 
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experimental investigation, and continuing, more extensive, inter 
hole flow and transport measurements are outlined. The application 
of this experimental and theoretical approach for calculating ra- 
dionuclide transport in less densely fractured rock suitable for 
waste disposal is discussed. (Author). 


15427 (NSS/R-168) The Nirex Safety Assessment Re- 
search Programme; annual report for 1988/89. Cooper, M.J. 
(AEA Decommissioning and Radwaste, Harwell (United Kingdom)). 
United Kingdom Nirex Ltd., Harwell (United Kingdom). Jul 1989. 
[36p.] Order Number DE93612754. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report summarises progress of the Nirex Safety Assessment 
Research Programme during 1988/89, in support of assessments 
of the post-emplacement radiological safety of a repository for the 
disposal of low-level and intermediate-level radioactive waste. 
During this period the assessments were concentrating on a com- 
parative study of concepts and areas for deep emplacement of 
waste, in order to assist in the selection of preferred sites, and the 
research programme was therefore focussed on providing the data 


necessary for broad comparisons between different options to be 
made. (author). 


15428 (NSS/R-227) Geochemical modelling of the sorption 
of tetravalent radioelements. Bond, K.A. (AEA Decommissioning 
and Radwaste, Harwell (United Kingdom)); Tweed, C.J. United 
Kingdom Nirex Ltd., Harwell (United Kingdom). May 1991. [31p.] 
(AEA-D and R—0072.). Order Number DE93619590. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of an experimental study of the sorption of a range 
of tetravalent radioelements, plutonium (IV), tin (IV), thorium(IV) 
and uranium(IV), onto clay at pH8 and pH11 have been success- 
fully simulated using a triple layer sorption model. The model has 
been incorporated into HARPHRQ, a geochemical program based 
on PHREEQE. The model has been parameterised using data for 
sorption onto ferric oxyhydroxide and goethite. The effects of 
hydroxycarboxylic acids on the sorption process have also been in- 
vestigated experimentally. It was generally observed that in the 
presence of 2x10-°M gluconate, sorption was reduced by up two 
orders of magnitude. The model has satisfactorily simulated these 
lower sorptivities, through assuming competing sorption and com- 
plexation reactions. This work, therefore, further confirms the need 
to take account of such organic materials in safety assessment 
modelling. (author). 


15429 (NSS/R-274) An investigation of the characteristics 
of humic acid and of its effects on the chemistry of the near 
field of a radioactive waste repository. Bates, C.|. (AEA Decom- 
missioning and Radwaste, Harwell (United Kingdom)); Bayliss, S.; 
Gardiner, M.P.; Hobley, J.; Smith, A.J.; Williams, S.J. United King- 
dom Nirex Ltd., Harwell (United Kingdom). Jul 1992. [48p.] (AEA-D 
and R-0224.). Order Number DE93619591. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The work described in this report attempts to assess the possi- 
ble effects of humic substances in the near field of a radioactive 
waste repository. Two samples of humic acid were studied by ana- 
lytical ultracentrifugation. It was found to be an advantage to 
reduce sample polydispersity before carrying out molecular weight 
determinations. Ultrafiltration experiments showed that calcium 
concentrations of greater than 10—-°M were sufficient to cause pre- 
cipitation of humic acid. Boom clay extracts in sodium hydroxide 
solution were able to maintain high concentrations of americium in 
the aqueous phase. Extracts of Boom clay in cement-equilibrated 
water showed less ability to increase americium concentrations. 
The sorption of americium on BFS/OPC was studied. Distribution 
ratios of 600 mi g—' in the absence of humic acid and 500 ml g-' 
in its presence were obtained. Size distribution studies on ameri- 
cium showed that humic acid had little effect on the concentration 
of the radioelement in solutions passed through filters with up to 2 
pm pore size. However, size distribution studies on plutonium re- 
vealed that more plutonium was associated with each filtered 
fraction in the experiments which contained Boom clay extract than 
in those which used cement-equilibrated water. Measurements of 
the sorption of neptunium on cements showed that this radioele- 
ment was strongly sorbed onto both 9:1 BFS/OPC and the Nirex 
reference backfill. The presence of humic acid extracted from 
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Boom clay did not cause any discernible decrease in the sorption 
of this radioelement on cement. Thermodynamic calculations, using 
a simple model, illustrate the important role which calcium could 
play in controlling the concentrations of actinide humates in the 
near-field porewater. (author). 


15430 (NUREG/CR-5988) Soll characterization methods 
for unsaturated low-level waste sites. Wierenga, P.J. (Arizona 
Univ., Tucson, AZ (United States). Dept. of Soil and Water Sci- 
ence); Young, M.H.; Gee, G.W.; Kincaid, C.T.; Hills, R.G.; 
Nicholson, T.J.; Cady, R.E. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Pacific North- 
west Lab., Richland, WA (United States). Jan 1993. 153p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (PNL—8480). 
Source: OSTI; NTIS; INIS; GPO. 

To support a license application for the disposal of low-level 
radioactive waste (LLW), applicants must characterize the unsatu- 
rated zone and demonstrate that waste will not migrate from the 
facility boundary. This document provides a strategy for developing 
this characterization plan. It describes principles of contaminant 
flow and transport, site characterization and monitoring strategies, 
and data management. It also discusses methods and practices 
that are currently used to monitor properties and conditions in the 
soil profile, how these properties influence water and waste migra- 
tion, and why they are important to the license application. The 
methods part of the document is divided into sections on laboratory 
and field-based properties, then further subdivided into the descrip- 
tion of methods for determining 18 physical, flow, and transport 
properties. Because of the availability of detailed procedures in 
many texts and journal articles, the reader is often directed for 
details to the available literature. References are made to experi- 
ments performed at the Las Cruces Trench site, New Mexico, that 
support LLW site characterization activities. A major contribution 
from the Las Cruces study is the experience gained in handling 
data sets for site characterization and the subsequent use of these 
data sets in modeling studies. 


15431 (NUREG/CR-5991) PORFLOW: A multifluid multi- 
phase model for simulating flow, heat transfer, and mass 
transport in fractured porous media: User’s manual, Version 
2.41. Runchal, A.K. (Analytic and Computational Research, Inc., 
Bel Air, CA (United States)); Sagar, B. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Regulatory 
Applications; Analytic and Computational Research, Inc., Bel Air, 
CA (United States); Southwest Research Inst., San Antonio, TX 
(United States). Center for Nuclear Waste Regulatory Analyses. 
Feb 1993. 217p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). (CNWRA-92-003). Source: OSTI; 
NTIS; INIS; GPO. 

The PORFLOW software package is designed to simulate flow, 
heat transfer, and mass transport in three-dimensional heteroge- 
nous porous and fractured media. Phase change and gas phase 
flow is included. Radionuclide decay chains of up to four members 
can be included in transport analyses. The mathematical basis of 
the model is described in Chapters 2 and 3, the code structure is 
discussed in Chapters 4 and 5, detailed instructions for the user 
are in Chapter 6, and a few test problems are in Chapter 7. 


15432 (ORAU-91/K-26, pp. 33-36) Labor institute chemical 
and radioactive hazardous waste course. Fout, G. (Martin Mari- 
etta Energy Systems, Portsmouth, OH (US)). Oak Ridge 
Associated Universities, inc., TN (United States). Jul 1991. (CONF- 
9010208-: 14. annual TRADE conference, Denver, CO (United 
States), 22-24 Oct 1990). In Training: Bridging the gap: Proceed- 
ings. 164p. Order Number DES93005275. Source: OSTI; NTIS. 
Under a comprehensive pilot Program, all of the 1200 hourly em- 
ployees at the Martin Marietta Energy Systems, Inc., Portsmouth 
plant will receive three days of hazardous materials and hazardous 
waste training from the Oil, Chemical and Atomic Workers (OCAW) 
International Union. The 24-hour training program began October 
4, 1989, and to this date has trained 927 labor and management 
employees. This is the first known cooperative industry/union 
health protection course utilizing union members as trainers. It is 
viewed as a real opportunity, being able to work in partnership with 
industry to put together this type of training program. The course 
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traces its beginnings to 1986, when the Superfund Amendment 
and Reauthorization Act (SARA) became law and the federal gov- 
ernment committed $9 billion for cleanup of toxic sites through 
1990. From this, a $10 million Hazardous Waste Training Grant 
was given to the National Institute of Environmental Health Sci- 
ences for health training programs specifically designed to support 
hazardous materials training for hazardous waste workers and 
chemical and hazardous waste responders. That agency subse- 
quently issued 11 smaller grants nationwide, and $2.5 million went 
to the Labor Institute of New York City. The Labor Institute, in con- 
junction with OCAW International, used its grant to establish a set 
of core courses and support materials to be presented to all locals 
of OCAW international. 


15433 (ORNUV/ER-39) Surveillance and maintenance plan 
for Waste Area Groupings at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, for FY 1993-2002: Environmental 
Restoration Program. Ford, M.K.; Holder, L. Jr.; Jones, R.G. Oak 
Ridge National Lab., TN (United States). Environmental Restora- 
tion Div. Dec 1992. 202p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE93004613. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) Waste Area Group- 
ing (WAG) Surveillance and Maintenance (S&M) program was 
designed for the management of sites contaminated with radioac- 
tive materials and/or hazardous chemicals from the end of their 
operating life until final facility disposition or site stabilization in ac- 
cordance with environmental regulations and good management 
practices. Program objectives include (1) S&M of sites/facilities 
awaiting final disposition; (2) planning for safe and orderly final 
closure at each site/facility; and (3) implementing a program to ac- 
complish final disposition in a safe, cost-effective, and timely 
manner. 


15434 (ORNL/ER-142) Feasibility study on the solidifica- 
tion of liquid low-level radioactive mixed waste in the inactive 
tank system at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee: Environmental Restoration Program. Trussell, S. 
(Texas A and M Univ., College Station, TX (United States). Dept. 
of Civil Engineering); Spence, R.D. Oak Ridge National Lab., TN 
(United States). Jan 1993. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93006363. Source: OSTI; NTIS; INIS; GPO Dep. 

A literature survey was conducted to help determine the feasibil- 
ity of solidifying a liquid low-level radioactive mixed waste in the 
inactive tank system at Oak Ridge National Laboratory (ORNL). 
The goal of this report is to facilitate a decision on the disposition 
of these wastes by identifying any waste constituents that might (1) 
compromise the strength or stability of the waste form or (2) be 
highly leachable. Furthermore, its goal is to identify ways to cir- 
cumvent interferences and to decrease the leachability of the 
waste constituents. This study has sought to provide an under- 
standing of inhibition of cement set by identifying the fundamental 
chemical mechanisms by which this inhibition takes place. From 
this fundamental information, it is possible to draw some conclu- 
sions about the potential effects of waste constituents, even in the 
absence of particular studies on specific compounds. 


15435 (ORNL/TM-12152) Criticality safety studies for the 
storage of waste from nuclear fuel service in Intercell Storage 
Wells 2 and 3 of Building 3019. Primm, R.T. Ill; Hopper, C.M.; 
Smolen, G.R. Oak Ridge National Lab., TN (United States). Nov 
1992. 71ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93004309. Source: OSTI; NTIS; INIS; GPO Dep. 

Contains 5 1/4 in. floppy disk. 

This report provides computational evaluation results demon- 
strating that mixed oxide waste can be safely stored in Intercell 
Storage Wells 2 and 3 of Building 3019 at the Oak Ridge National 
Laboratory. Existing, verified computational techniques are vali- 
dated with applicable critical experiments and tolerance limits for 
safety analyses are derived. Multiplication factors for normal and 
credible abnormal configurations are calculated and found to be far 
subcritical when compared to derived safety limits. 





15436 (ORNL/TM-12211) Reducing emissions from ura- 
nium dissolving. Griffith, W.L.; Compere, A.L.; Huxtable, W.P.; 
Googin, J.M. Oak Ridge National Lab., TN (United States). Oct 
1992. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93005262. Source: OSTI; NTIS; INIS; GPO Dep. 

This study was designed to assess the feasibility of decreasing 
NO, emissions from the current uranium alloy scrap tray dissolving 
facility. In the current process, uranium scrap is dissolved in boiling 
nitric acid in shallow stainless-steel trays. As scrap dissolves, more 
metal and more nitric acid are added to the tray by operating per- 
sonnel. Safe geometry is assured by keeping liquid level at or 
below 5 cm, the depth of a safe infinite slab. The accountability 
batch control system provides additional protection against critical- 
ity. Both uranium and uranium alloys are dissolved. Nitric acid is 
recovered from the vapors for reuse. Metal nitrates are sent to ura- 
nium recovery. Brown NO, fumes evolved during dissolving have 
occasionally resulted in a visible plume from the trays. The fuming 
is most noticeable during startup and after addition of fresh acid to 
a tray. Present environmental regulations are expected to require 
control of brown NO, emissions. A detailed review of the literature, 
indicated the feasibility of slightly altering process chemistry to fa- 
vor the production of NO2 which can be scrubbed and recycled as 
nitric acid. Methods for controlling the process to manage offgas 
product distribution and to minimize chemical reaction hazards 
were also considered. 


15437 (PNL-8169) Slurry growth, gas retention, and 
flammable gas generation by Hanford radioactive waste tanks: 
Synthetic waste studies, FY 1991. Bryan, S.A.; Pederson, L.R.; 
Ryan, J.L.; Scheele, R.D.; Tingey, J.M. Pacific Northwest Lab., 
Richland, WA (United States). Aug 1992. 267p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93005120. Source: OST!; NTIS; 
INIS; GPO Dep. 

Of 177 high-level waste storage tanks on the Hanford Site, 23 
have been placed on a safety watch list because they are sus- 
pected of producing flammable gases in flammable or explosive 
concentrate. One tankin particular, Tank 241-SY-101 (Tank 101- 
SY), has exhibited slow increases in waste volume followed by a 
rapid decrease accompanied by venting of large quantities of 
gases. The purpose of this study is to help determine the pro- 
cesses by which flammable gases are produced, retained, and 
eventually released from Tank 101-SY. Waste composition data for 
single- and double-shell waste tanks on the flammable gas watch 
listare critically reviewed. The results of laboratory studies using 
synthetic double-shell wastes are summarized, including physicai 
and chemical properties of crusts that are formed, the stoichiome- 


try and rate ofgas generation, and mechanisms responsible for 
formation of a floating crust. 


15438 (PNL—8286) Computer-based tools for decision sup- 
port at the Hanford Site. Doctor, P.G.; Mahaffey, J.A.; Cowley, 
P.J.; Freshley, M.D.; Hassig, N.L.; Brothers, J.W.; Glantz, C.S.; 
Strachan, D.M. Pacific Northwest Lab., Richland, WA (United 
States). Nov 1992. 187p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93005040. Source: OSTI; NTIS; INIS; GPO Dep. 

To help integrate activities in the environmental restoration and 
waste management mission of the Hanford Site, the Hanford Inte- 
grated Planning Project (HIPP) was established and funded by the 
US Department of Energy. The project is divided into three key 
program elements, the first focusing on an explicit, defensible and 
comprehensive method for evaluating technical options. Based on 
the premise that computer technology can be used to support the 
decision-making process and facilitate integration among programs 
and activities, the Decision Support Tools Task was charged with 
assessing the status of computer technology for those purposes at 
the Site. The task addressed two types of tools: tools need to 
provide technical information and management support tools. Tech- 
nical tools include performance and risk assessment models, 
information management systems, data and the computer infra- 
structure to supports models, data, and information management 
systems. Management decision support tools are used to synthe- 
size information at a high’ level to assist with making decisions. 
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The major conclusions resulting from the assessment are that 
there is much technical information available, but it is not reaching 
the decision-makers in a form to be used. Many existing tools pro- 
vide components that are needed to integrate site activities; 
however, some components are missing and, more importantly, the 
“glue” or connections to tie the components together to answer 
decision-makers questions is largely absent. Top priority should be 
given to decision support tools that support activities given in the 
TPA. Other decision tools are needed to facilitate and support the 
environmental restoration and waste management mission. 


15439 (PNL-8589) Preliminary assessment of blending 
Hanford tank wastes. Geeting, J.G.H.; Kurath, D.E. Pacific North- 
west Lab., Richland, WA (United States). Mar 1993. 138p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010607. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A parametric study of blending Hanford tank wastes identified 
possible benefits from blending wastes prior to immobilization as a 
high level or low level waste form. Track Radioactive Components 
data were used as the basis for the single-shell tank (SST) waste 
composition, while analytical data were used for the double-shell 
tank (DST) composition. Limiting components were determined us- 
ing the existing feed criteria for the Hanford Waste Vitrification 
Plant (HWVP) and the Grout Treatment Facility (GTF). Results 
have shown that blending can significantly increase waste loading 
and that the baseline quantities of immobilized waste projected for 
the sludge-wash pretreatment case may have been drastically un- 
derestimated, because critical components were not considered. 
Alternatively, the results suggest further review of the grout feed 
specifications and the solubility of minor components in HWVP 
borosilicate glass. Future immobilized waste estimates might be 
decreased substantially upon a thorough review of the appropriate 
feed specifications. 


15440 (PNL-SA-20155) Moisture content and recharge es- 
timates at the Yakima Barricade borehole. Murphy, &.M.; 
Szescody, J.E.; Phillips, S.J. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1991. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE93007841. Source: OSTI; NTIS; INIS; GPO Dep. 

The DOE Deep Microbiology Program recently drilled a borehole 
near the Yakima Barricade, west of the 200 Areas. The area is 
vegetated by mature sagebrush. The borehole was drilled by cable 
tool and approximately every 1.5 m, sediment samples were col- 
lected in a bucket by the drill site geologist. Sediment samples for 
moisture content were sealed quickly “Samples of opportunity” 
were collected for the HSPA program (Hanford Site Performance 
Assessment), Isotope Recharge task. It should be noted that, al- 
though many QA Level Il procedures were incorporated into the 
dulling and sampling, the Deep Microbiology Program is officially 
designated QA Level Ill, and therefore, the recharge values that 
we report here should only be usedfor planning purposes. A series 
of graphs illustrate the moisture content and chloride profiles in the 
Hanford Forrmtion at the Yakima Barricade Borehole. The gravi- 
metric moisture content generally ranges between 0.01 and 0.08 in 
the first 70 m of sediment (only the first 30 m are shown in the fig- 
ure), values that are typically found at the Hanford Site. The 
stratigraphy of this borehole is also attached. The first 1.5 m of the 
soil profile is Warden silt loam (designated eolian), followed by 
over 50 m of Hanford Formation. The Hanford Formation is com- 
posed of unconsolidated sands, silts, and gravels that were carried 
into the area by glacial flood waters during the close of the last Ice 
Age. Below the Hanford Formation is the Ringold Formation com- 
posed of semiconsolidated sediments. The water table is located at 
a depth of approximately 100 m. 


15441 (PNL-SA-20905) Solid waste research and develop- 
ment: A perspective from Pacific Northwest Laboratory. Stapp, 
D.C.; Holter, G.M. Pacific Northwest Lab., Richland, WA (United 
States). Nov 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (CONF- 
9211150—3: 8. international conference on solid waste 
management and secondary materials, Philadelphia, PA (United 
States), 15-18 Nov 1992). Order Number DE93005101. Source: 
OSTI; NTIS; GPO Dep. 
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The need for research and development (R&D) of technologies 
and approaches for sound, effective solid waste management is 
unquestionable. While many advances have been made by the 
government and private sectors, still more are needed. Resources 
for conducting R&D, even at the federal level, are limited however, 
and thus it is critical that resources be distributed as wisely as pos- 
sible. The US Department of Energy has a vested interest in 
developing technologies and approaches for managing solid waste 
because solid waste management is strongly linked to energy use 
and environmental impacts. This federal role is needed to address 
the national and international impacts that can result from the cu- 
mulative effects of decisions being made at local, county, state, 
and regional levels. At Pacific Northwest Laboratory (PNL), one of 
DOE's R&D laboratories, we are developing an integrated solid 
waste R&D program to assist DOE in defining its role and in pro- 
viding the required federal leadership. This paper presents the 
elements and major thrust areas of PNL’s program. 


15442 (PNL-SA-21232) Human factors in environmental 
management: New directions from the Hanford Site. Wise, 
J.A.; Savage, S.F. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-921048— 
7: Human Factors Society (HFS) annual meeting, Atlanta, GA 
(United States), 12-16 Oct 1992). Order Number DE93004337. 
Source: OSTI; NTIS; GPO Dep. 

Environmental management is the general term given to modern 
attempts to seek technological solutions to certain constrained en- 
vironmental problems. it involves developing and applying new 
technologies that respond to changes in environmental policy. It 
does not eliminate the need for “environmental ethics” in society. 
Nor does it substitute for the fundamental changes in political and 
social structures that are needed for dealing with large-scale envi- 
ronmental issues. The scope of these issues can be illustrated by 
looking at the Hanford Site. Since 1943, the 560-square-mile 
Hanford Site in southeastern Washington state has been the pro- 
duction source of much of the nuclear weapons-grade radioactive 
materials for the United States. The legacy of 50 years of produc- 
ing fissile materials has been an environmental cleanup problem of 
impressive proportions. In 1989, with the Cold War winding down, 
Secretary of Energy James Watkins established a new vision for 
Hanford as “the flagship for waste management research.” As 
plans and preparations for cleanup work proceed at the Hanford 
Site and around the world, the need for well-orchestrated environ- 
mental management methodologies has become _ increasingly 
apparent. In 1990, a Human Factors Engineering Group was es- 
tablished in the Technology Planning and Analysis Center at PNL 
to provide appropriate support for the Laboratory’s research efforts. 
At an ever-increasing rate, these research efforts require integrat- 
ing human performance into complex environmental technology 
systems. The endeavor of responding to the Laboratory's research 
needs has provided innovative opportunities for the application of 
the concept of Human Factors. Discussed are some of the major 
applications of Human Factors to environmental management. 


15443 (PNL-SA-21264) Coupled process modeling and 
waste package performance. McGrail, B.P.; Engel, D.W. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-921101-44: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005104. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The interaction of borosilicate waste glasses with water has been 
studied extensively and reasonably good models are available that 
describe the reaction kinetics and solution chemical effects. Unfor- 
tunately, these models have not been utilized in performance 
assessment analyses, except in estimating radionuclide solubilities 
at the waste form surface. A geochemical model has been incorpo- 
rated in the AREST code to examine the coupled processes of 
glass dissolution and transport within the engineering barrier sys- 
tem. Our calculations show that the typical assumptions used in 
performance assessment analyses, such as fixed solubilities or 
constant reaction rate at the waste form surface, do not always 
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give conservative or realistic predictions of radionuclide release. 
Varying the transport properties of the waste package materials is 
shown to give counterintuitive effects on the release rates of some 
radionuclides. The use of noncoupled performance assessment 
models could lead a repository designer to an erroneous conclu- 
sion regarding the relative benefit of one waste package design or 
host rock setting over another. 


15444 (PNL-SA-21272) Slurry growth and gas retention in 
synthetic Hanford waste. Bryan, S.A.; Pederson, L.R.; Scheele, 
R.D. Pacific Northwest Lab., Richland, WA (United States). Sep 
1992. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9209226—2: 
American Chemical Society (ACS) special symposium on emerging 
technologies in hazardous waste management, Atlanta, GA (United 
States), 21-23 Sep 1992). Order Number DE93004557. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This work seeks to establish chemical and physical processes 
responsible for the generation and retention of gases within waste 
from a particular high-level waste tank on the Hanford Site, Tank 
101-SY, through the use of synthetic wastes on a laboratory scale. 
The goal of these activities is to support the development of mitiga- 
tion/remediation strategies for Tank 101-SY. Laboratory studies of 
aged synthetic waste have shown that gas generation occurs ther- 
mally at a significant level at current tank temperatures. Gas 
compositions include the same gases produced in actual tank 
waste, primarily N2, No2O, and Ho. Gas stoichiometries have been 
shown to be greatly influenced by several organic and inorganic 
constituents within the synthetic waste. Retention of gases in the 
synthetic waste is in the form of bubble attachment to solid parti- 
cles. 


15445 (PNL-SA-21706) In situ vitrification: Demonstrated 
capabilities and potential applications. Luey, J.K. Pacific North- 
west Lab., Richland, WA (United States). Jan 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-930160—10: 2. semi-annual Office of 
Technology Development (OTD) information meeting, Houston, TX 
(United States), 26-28 Jan 1993). Order Number DE93007880. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A large-scale demonstration of the in situ vitrification (ISV) pro- 
cess was performed in April 1990 on the 116-B-6A Crib in the 100 
Area of the Hanford Site in southeastern Washington. The 116-B- 
6A Crib is a radioactive mixed waste site and was selected to 
demonstrate the applicability of ISV to soils contaminated with 
mixed wastes common to many US Department of Energy (DOE) 
sites. Results from the demonstration show that the ISV process is 
a viable remediation technology for contaminated soils. The demon- 
stration of the ISV process on an actual contaminated soil site 
followed research and development efforts by the Pacific Northwest 
Laboratory (PNL) over the last 10 years. PNL’s research has led to 
the development of the ISV process as a viable remediation tech- 
nology for contaminated soils and the creation of a commercial 
supplier of ISV services, Geosafe Corporation. Development efforts 
for ISV applications other than treatment of contaminated soils, by 
PNL and in collaboration with Oak Ridge National Laboratory 
(ORNL) and Idaho National Engineering Laboratory (INEL), show 
the ISV process has potential applicability for remediating buried 
waste sites, remediating underground storage tanks, and enabling 
the placement of subsurface vitrified barriers and engineered struc- 
tures. This paper discusses the results from the April 1990 
large-scale demonstration and provides a general overview of the 
current capabilities of the ISV process for contaminated soils. In ad- 
dition, this paper outlines some of the technical issues associated 
with other ISV applications and provides a qualitative discussion of 
the level of effort needed to resolve these technical issues. 


15446 (RFP—4623) Influence of temperature on strength of 
cemented surrogate nitrate salt waste. EG and G Rocky Flats. 
Inc., Golden, CO (United States). Rocky Flats Plant. [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. (CONF-930396-3: Waste manage- 
ment ‘93, Tucson, AZ (United States), 1-5 Mar 1993). Order 
Number DE93008805. Source: OSTI; NTIS; INIS; GPO Dep. 

The Rocky Flats Plant (RFP) generates large volumes of a low 
level aqueous waste stream high in nitrate salts. The aqueous 





waste is concentrated by evaporation and then mixed with Portland 
cement prior to transport and disposal. Planned process upgrades 
include a new horizontal thin film evaporator. Temperature of brine 
at discharge end of the new evaporator will be near boiling point. 
Introduction of hot water to cement can degrade the monolithic 
waste form. However, the RFP salt waste contains high concentra- 
tions of compounds known to retard hydration. This paper 
discusses impact of introducing high temperature waste to cement. 
The study evaluated three waste compositions: (1) highest proba- 
ble nitrate composition, (2) highest probable chloride composition, 
and (3) current composition. Results showed that compressive 
strength of final waste form increased with brine temperature, and 
waste forms from brine at the boiling point exhibited a near dou- 
bling of compressive strength when compared to waste forms from 
brine at room temperature. 


15447 (RFP—4646) Technical progress and community 
relations activities for the fluidized bed thermal treatment pro- 
cess at the Rocky Flats Plant. Semones, G.B.; Williams, P.M.; 
Stiefvater, S.P.; Mitchell, D.L.; Roecker, B.D. EG and G Rocky 
Flats, Inc., Golden, CO (United States). Rocky Flats Plant. [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. (CONF-930205-2: Waste manage- 
ment '93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93005174. Source: OSTI; NTIS; INIS; GPO Dep. 

A fluidized bed system is being developed at Rocky Flats for the 
treatment of mixed waste (a mixture of radioactive and chemically 
hazardous waste). The current program buikis on experience 
gained in the 1970’s and 1980's in tests with bench-scale, pilot- 
scale, and demonstration-scale fluidized bed incinerators. Rocky 
Flat’s fluidized bed system operates at low temperatures (~525— 
600°C) which eliminates many of the disadvantages associated 
with high temperature thermal treatment processes. The bed 
makes use of in situ neutralization of acidic off-gases by incorpo- 
rating either sodium carbonate or a mixture of sodium carbonate 
and bicarbonate (Trona) in the bed media. This obviates using wet 
scrubbers to treat the off-gas. It is expected that once in produc- 
tion, the fluidized bed process will yield up to a 40:1 reduction in 
the volume of the waste feed. The current development program 
for the full-scale system is a nationwide effort incorporating input 
from national laboratories, universities, regulatory agencies, and 
private companies to assure the most current technology is utilized 
and that regulatory concerns are addressed. In addition to resolv- 
ing technological issues, the fluidized bed program is addressing 
public concerns with a proactive community relations program. 


15448 (RFP-4683) Characterization challenges for re- 
classifying mixed wastes. Jierree, C.C. (Fluor Daniel, Inc. (United 
States)); Hodges, A.E.; Stakebake, J.L.; Swanson, G.R. EG and G 
Rocky Flats, Inc., Golden, CO (United States). Rocky Flats Plant. 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC34-S0DP62349. (CONF-930205-5: Waste man- 
agement ’93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). 
Order Number DE93006176. Source: OSTI; NTIS; INIS; GPO Dep. 

Characterization of mixed waste is required to assure proper stor- 
age, to develop treatment technologies and systems, to meet Land 
Disposal Restrictions, to apply for a RCRA waste treatment permit, 
and to assure that waste disposal acceptance criteria have been 
met. Some of the wastes generated at the US Department of En- 
ergy’s Rocky Flats Plant have been conservatively categorized as 
mixed wastes when all or some of the wastes may be found to be 
radioactive waste only.Because of the high cost of characterizing, 
treating and disposing of mixed wastes, it is of benefit to re-classify 
any wastes which ma not be mixed wastes, and to determine if 
any mixed wastes already meet LDR regulations. Regulators have 
suggested re-classifying certain mixed wastes based on a detailed 
investigation (as opposed to delisting the mixed wastes) performed 
as part of an overall plan to treat and dispose of mixed wastes. 


15449 (RFP-ENV-91) Rocky Flats Plant site environmental 
report, January—December 1991. Cirrncione, D.A.; Erdmann, N.L. 
(eds.). EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Flats Plant. [1991]. 300p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC34-90DP62349. Order 
Number DE93006260. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report provides information to the public about the impact of 
the Rocky Flats Plant on the environment and public health. The 
report contains a compliance summary, 4 description of environ- 
mental monitoring programs, and radiation dose estimates for the 
surrounding population for the period January 1 through December 
31, 1991. An environmental surveillance program has been ongo- 
ing at the Rocky Flats Plant since the 1950s. Early programs 
focused on radiological impacts to the environment. The current 
program not only examines potential impacts to air surface water, 
groundwater, and soils from radiological and nonradiological 
sources, but also includes ecological studies and environmental re- 
mediation programs. 


15450 (RL-SEP-197) Chemical Processing Department 
monthly report, December 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Jan 
1965. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008608. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report for December 1964, from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 
employee relations; and weapons manufacturing operation. 


15451 (SAND-87-2687) Multipass mining sequence room 
closures: In situ data report: Waste Isolation Pilot Plant 
(WIPP) Thermal/Structural Interactions Program. Munson, D.E. 
(Sandia National Labs., Albuquerque, NM (United States)); Jones, 
R.L.; Northrop-Salazar, C.L.; Woerner, S.J. Sandia National Labs.., 
Albuquerque, NM (United States). Dec 1992. 206p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93007710. Source: OSTI; NTIS; 
INIS; GPO Dep. 

During the construction of the Thermal/Structural In Situ Test 
Rooms at the Waste Isolation Pilot Plant (WIPP) facility, measure- 
ments of the salt displacements were obtained at very early times, 
essentially concurrent with the mining activity. This was accom- 
plished by emplacing manually read closure gage stations directly 
at the mining face, actually between the face and the mining ma- 
chine, immediately upon mining of the intended gage location. 
Typically, these mining sequence closure measurements were 
taken within one hour of mining of the location and within one me- 
ter of the mining face. Readings were taken at these gage stations 
as the multipass mining continued, with the gage station reestab- 
lished as each successive mining pass destroyed the earlier gage 
points. Data reduction yields the displacement history during the 
mining operation. These early mining sequence closure data, when 
combined with the later data of the permanently emplaced closure 
gages, gives the total time-dependent closure displacements of the 
test rooms. This complete closure history is an essential part of as- 
suring that the in situ test databases will provide an adequate 
basis for validation of the predictive technology of sak creep be- 
havior, as required by the WIPP technology development program 
for disposal of radioactive waste in bedded salt. 


15452 (SAND-92-0479) The use of expert judgment to 
quantify uncertainty in solubility and sorption parameters for 
Waste Isolation Pilot Plant performance assessment. Trauth, 
K.M. (Sandia National Labs., Albuquerque, NM (United States)); 
Rechard, R.P.; Anderson, D.R.; Hora, S.C. Sandia National Labs., 
Albuquerque, NM (United States). Dec 1992. 141p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93008695. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Iterative, annual performance-assessment calculations are being 
performed for the Waste Isolation Pilot Plant (WIPP), which is a 
planned underground repository in southeastern New Mexico 
for the disposal of transuranic radioactive waste. The 
performance-assessment calculations estimate long-term (10,000- 
year) radionuclide releases from the disposal system to the 
accessible environment. The estimation of the releases is proba- 
bilistic in nature, requiring system parameters to be described with 
probability distributions. Because direct experimental data in some 
areas are presently insufficient or unavailable to form the required 
distributions, researchers at Sandia National Laboratories have 
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used a formalized expert-judgment elicitation procedure to deter- 
mine the state of knowledge in these areas. Expert judgment was 
used to estimate the concentrations of specific radionuclides in a 
repository brine that might be forced up an intruding borehole, and 
also to estimate the distribution coefficients to determine the retar- 
dation of radionuclides in the overlying Culebra Dolomite. The 
variables representing these concentrations and coefficients have 
been shown by 1990 sensitivity analyses to be among the set of 
parameters making the greatest contribution to the uncertainty in 
WIPP performance assessment predictions. Using available infor- 
mation, the experts (one expert panel addressed concentrations 
and a second panei addressed retardation) were briefed on the 
problem of insufficient experimental data and were formally elicited 
to obtain probability distributions that characterize the uncertainty in 
fixed, but unknown, quantities. The probability distributions devel- 
oped by the experts were incorporated into the 1991 and 1992 
performance-assessment caiculations. 


15453 (SAND-92-1148C) The use of formal and informal 
expert judgments when interpreting data for performance as- 
sessments. Rechard, R.P. (Sandia National Labs., Albuquerque, 
NM (United States)); Trauth, K.M.; Tierney, M.S.; Rath, J.S.; Gu- 
zowski, R.V.; Hora, S.C. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
921206-6: Materials Research Society (MRS) symposium, Boston, 
MA (United States), 2-6 Dec 1992). Order Number DE93005360. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper es the general process by which data and information 
are compiled and used for defining modeling parameters. These 
modeling parameters are input for the mathematical models that 
are used in performance assessment of the Waste Isolation Pilot 
Plant (WIPP), near Carlsbad, NM which is designed to safely man- 
age, store, and dispose of transuranic radioactive wastes. The 
physical and temporal scales and the difficulty of obtain measure- 
ments in geologic media make interpretation of measured data, 
including the difference between laboratory experiment scale and 
repository scale, important task. In most instances, standard scien- 
tific practices can ensure consistency of data use. To illustrate this 
point, an example is provided of the interpretation of field measure- 
ments of intrinsic permeability for use in computational models 
using the bootstrap technique. In some cases, sufficient information 
can never be collected, interpretation of the information is contro- 
versial, or information from diverse disciplines must be used. A 
procedure that formalizes the standard scientific practices under 
these conditions has been developed. An example is provided of 
how this procedure has been applied in eliciting expert judgments 
on markers to deter inadvertant human intrusion into the WIPP. 


15454 (SAND—92-2063C) Two- and three-dimensional cal- 
culations of scaled in situ tests using the M—D model of salt 
creep. Munson, D.E. (Sandia National Labs., Albuquerque, NM 
(United States)); Weatherby, J.R.; DeVries, K.L. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930644-3: 34. US symposium on rock 
mechanics, Madison, Wi (United States), 27-30 Jun 1993). Order 
Number DE93007589. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Waste Isolation Pilot Plant (WIPP) Program 
is to develop the technology necessary to assure the safety of a 
proposed repository for radioactive waste in the bedded salt 
deposits of southeastern New Mexico. As one of the major compo- 
nents of the technology, the time-dependent deformation (creep) of 
the salt must be well understood because consolidation of 
designed seals and the closure of the repository rooms, with sub- 
sequent encapsulation of the waste, are important factors in the 
performance of the repository. It was initially decided that a consti- 
tutive model for creep could be developed on the basis of 
laboratory data and a theoretical understanding of creep mecha- 
nisms, independent of in situ measurements. The constitutive 
model developed in this manner would then be validated, within ap- 
propriate uncertainty, against data obtained from large-scale in situ 
tests fielded at the WIPP facility. The validated model would pro- 
vide a predictive technology to determine the structure response, 
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or performance assessment, of the repository as extrapolated to 
those times in the future required by regulatory requirements. 


15455 (SAND-92-2127C) A comparison of geostatistically- 
based inverse techniques for use in performance assessment 
analyses at the WIPP site results from the Test Case No. 1. 
Zimmerman, D.A. (GRAM, Inc., Albuquerque, NM (United States)); 
Gallegos, D.P. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930408— 
41: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93008344. Source: OSTI; NTIS; INIS; GPO Dep. 
The groundwater flow pathway in the Culebra Dolomite aquifer at 
the Waste Isolation Pilot Plant (WIPP) has been identified a poten- 
tially important pathway for radionuclide migration to the accessible 
environment. Consequently, uncertainties in the models used to 
describe flow and transport in the Culebra need to be addressed. 
A “Geostatistics Test Problem” is being developed to evaluate a 
number of inverse techniques that may be used for Dow calcula- 
tions in the WIPP performance assessment (PA). The Test Problem 
is actually a series of test cases, each being developed as a highly 
complex synthetic data sct; the intent is for the ensemble of these 
data sets span the range of possible conceptual models of ground- 
water now at the WIPP site. This paper describes the results from 
Test Case No. 1. Of the five techniques compared, those based on 
the linearized form of the groundwater flow equation exhibited less 
bias and less spread in their GWTT distribution functions; the 
semi-analytical method had the least bias. While the results are not 
sufficient to make generalizations about which techniques may be 
better suited for the WIPP PA (only one test case has been exer- 
cised), analyses of the data from this test case provides some 
indication about the relative importance of other aspects of the flow 
modeling (besides inverse method or geostatistical approach) in PA. 
Then ancillary analyses examine the effect of gridding an the effect 
of boundary conditions on the groundwater travel time estimates. 


15456 (SAND—92-2285C) Conceptual structure of perfor- 
mance assessments conducted for the Waste Isolation Pilot 
Plant. Helton, J.C. (Arizona State Univ., Tempe, AZ (United 
States)); Marietta, M.G.; Rechard, R.P. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-921206-11: Materials Research Society 
(MRS) symposium, Boston, MA (United States), 2-6 Dec 1992). 
Order Number DE93007580. Source: OSTI; NTIS; INIS; GPO Dep. 
The Waste Isolation Pilot Plant: (WIPP) in southeastern New 
Mexico is being developed by the US Department of Energy as a 
disposal facility for transuranic waste. In support of this project, 
Sandia National Laboratories is conducting an ongoing perfor- 
mance assessment (PA) for the WIPP. The ordered triple- 
representation for risk proposed by Kaplan and Garrick is used to 
provide a clear conceptual structure for this PA. This presentation 
describes how the preceding representation provides a basis in the 
WIPP PA for (1) the definition of scenarios and the calculation of 
scenario probabilities and consequences, (2) the separation of sub- 
jective and stochastic uncertainties, (3) the construction of the 
complementary cumulative distribution functions required in com- 
parisons with the US Environmental Protection Agency's standard 
for the geologic disposal of radioactive waste (i.e., 40 CFR Part 
191, Subpart B), and (4) the performance of uncertainty and sensi- 
tivity studies. Results obtained in a preliminary PA for the WIPP 
completed in December of 1991 are used for illustration. 


15457 (SAND-—92-2491C) Influence of deterministic geo- 
logic trends on spatial variability of hydrologic properties in 
volcanic tuff. Rautman, C.A. (Sandia National Labs., Albuquerque, 
NM (United States)); Flint, A.L.; Chornack, M.P.; Istok, J.D.; Fling, 
L.E. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930408-38: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 25-29 Apr 1993). Order Number 
DE93008354. Source: OSTI; NTIS; INIS; GPO Dep. 





Hydrologic properties have been measured on outcrop samples 
taken from a detailed, two-dimension grid covering a 1.4 km out- 
crop exposure of the 10-m thick non-welded-to-welded, shardy 
base microstratigraphic unit of the Tiva Canyon Member of the 
Miocene Paintbrush Tuff at Yucca Mountain, Nevada. These data 
allow quantification of spatial trends in rock matrix properties that 
exist in this important hydrologic unit. Geologic investigation, com- 
bined with statistical and geostatistical analyses of the numerical 
data, indicates that spatial variability of matrix properties is related 
to deterministic geologic processes that operated throughout the 
region. Linear vertical trends in hydrologic properties are strongly 
developed in the shardy base microstratigraphic unit, and they are 
more accurately modeled using the concept of a thickness- 
normalized stratigraphic elevation within the unit, rather than 
absolute elevation. Hydrologic properties appear to be correlated 
over distances of 0.25 to 0.3 of the unit thickness after removing 
the deterministic vertical trend. The use of stratigraphic elevation 
allows scaling of identified trends by unit thickness which may be 
of particular importance in a basal, topography-blanketing unit such 
as this one. Horizontal changes in hydrologic properties do not ap- 
pear to form obvious trends within the limited lateral geographic 
extent of the ash-flow environment that was examined. Matrix prop- 
erties appear to be correlated horizontally over distances between 
100 and 400 m. The existence and quantitative description of these 
trends and patterns of vertical spatial continuity should increase 
confidence in models of hydrologic properties and groundwater 
flow in this area that may be constructed to support the design of a 
potential high-level nuclear waste repository at Yucca Mountain. 


15458 (SAND—92-2671C) Recent developments in stochas- 
tic modeling and upscaling of hydrologic properties in tuff. 
Rautman, C.A. (Sandia National Labs., Albuquerque, NM (United 
States)); Robey, T.H. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930408-37: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93008358. Source: OSTI; NTIS; INIS; GPO Dep. 
A set of detailed geostatistical simulations of porosity has been 
produced for a layered stratigraphic sequence of welded and non- 
welded volcanic tuffs at Yucca Mountain, Nevada. The simulations 
are produced using a composite. model of spatial continuity and 
they are highly conditioned to abundant drill hole (core) information. 
A set of derivative simulations of saturated hydraulic conductivity 
has been produced, in the absence of conditioning data, using a 
cross-variable relationship developed from similar data elsewhere. 
The detailed simulations reproduce both the major stratigraphic 
units and finer scale layering indicated by the drill hole data. These 
simulations have been scaled up several order of magnitude to 
represent block-scale effective hydrologic properties suitable for 
use in numerical modeling of groundwater flow and transport. The 
upscaling process involves the reformulation of a previously re- 
ported method that iteratively adapts an initial arbitrary grid to 
“homogenize” the detailed hydraulic properties contained within the 
adjusted cell limits and to minimize the size of cell in highly hetero- 
geneous regions. Although the computation of the block-effective 
property involves simple numerical averaging, the blocks over 
which these averages are computed are relatively homogeneous, 
which reduces the numerical difficulties involved in averaging non- 
additive properties, such as permeability. The entire process of 
simulation and upscaling is rapid and computationally efficient com- 
pared with alterative techniques. It is thus suitable for the Monte 
Carlo evaluation of the uncertainty in site characterization as it af- 
fects the results of groundwater flow and transport calculations. 


15459 (SAND-92-2838C) Comparison of predicted far-field 
temperatures for discrete and smeared heat sources. Ryder, 
E.E. Sandia National Labs., Albuquerque, NM (United States). 16 
Dec 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930408-31: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 25-29 Apr 1993). Order Number 
DE93008406. Source: OSTI; NTIS; INIS; GPO Dep. 

A fundamental concern in the design of the potential repository 
at Yucca Mountain. Nevada is the response of the host rock to the 
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emplacement of heat-generating waste. The thermal perturbation of 
the rock mass has implications regarding the structural, hydrologic. 
and geochemical performance of the potential repository. The phe- 
nomenological coupling of many of these performance aspects 
makes repository thermal modeling a difficult task. For many of the 
more complex, coupled models, it is often necessary to reduce the 
geometry of the potential repository to a smeared heat-source ap- 
proximation. Such simplifications have impacts on induced thermal 
profiles that in turn may influence other predicted responses 
through one- or two-way thermal couplings. The effect of waste 
employment layout on host-rock thermal was chosen as the pri- 
mary emphasis of this study. Using a consistent set of modeling 
and input assumptions, far-field thermal response predictions made 
for discrete-source as well as plate source approximations of the 
repository geometry. input values used in the simulations are con- 
sistent with a design-basis a real power density (APD) of 80 kW/ 
acre as would be achieved assuming a 2010 emplacement start 
date, a levelized receipt schedule, and a limitation on available 
area as published in previous design studies. It was found that 
edge effects resulting from general repository layout have a signifi- 
cant influence on the shapes and extents of isothermal profiles, 
and should be accounted for in far-field modeling efforts. 


15460 (SAND-92-7307) Waste Isolation Pilot Plant alcove 
gas barrer: Final design report. Lin, M.S. (Parsons, Brinckerhoff, 
Quade and Douglas, Inc., San Francisco, CA (United States)); Van 
Sambeek, L.L. Sandia National Labs., Albuquerque, NM (United 
States); Parsons, Brinckerhoff, Quade and Douglas, Inc., San 
Francisco, CA (United States); RE/SPEC, Inc., Rapid City, SD 
(United States). Nov 1992. 109p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93010615. Source: OSTI; NTIS; INIS; GPO Dep. 

A full-scale composite, precast concrete and steel lining system 
was designed to seal and isolate test alcoves within the Waste Iso- 
lation Pilot Plant. The lining system and internal bulkheads are 
designed to control gas leakage along an alcove access drift and 
through damaged rock surrounding the drift. Flow along the access 
drift is prevented by redundant membranes included in the rigid 
structural lining . Flow through the rock will be minimized by provid- 
ing a rigid lining that will induce healing of damaged salt rock and 
arrest ongoing damage in clay and anhydrite interbeds. Provisions 
for grouting disturbed zones of rock are also provided. Instrumenta- 
tion is specified to measure the structural response of the lining. 


15461 (SAND-93-0053C) Regulatory issues for WIPP long- 
term compliance with EPA 40 CFR 191B and 268. Anderson, 
D.R. (Sandia National Labs., Albuquerque, NM (United States)); 
Marietta, M.G.; Higgins, P.J. Jr. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930408-34: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 25-29 Apr 
1993). Order Number DE93008335. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Before disposing of transuranic radioactive waste at the Waste 
Isolation Pilot Plant (WIPP), the United States Department of En- 
ergy (DOE) must evaluate compliance with long-term regulations of 
the United States Envirorunental Protection Agency (EPA), specifi- 
cally the Environmental Standards for the Management and 
disposal of Spent Nuclear Fuel, High-Level and Transuranic 
Radioactive Wastes (40 CFR 191), and the Land Disposal Restric- 
tions (40 CFR 268) of the Hazardous and Solid Waste 
Amendments to the Resource Conservation and Recovery Act 
(RCRA). Sandia National Laboratories (SNL) is conducting iterative 
performance assessments (PAs) of the WIPP for the DOE to 
provide interim guidance while preparing for final compliance evalu- 
ations. This paper provides background information on the 
regulations, describes the SNL WIPP PA Department's approach to 
developing a defensible technical basis for consistent compliance 
evaluations, and summarizes the major observations and conclu- 
sions drawn from the 1991 and 1992 PAs. 


15462 (SAND-93-0054C) Status of WIPP compliance with 
EPA 40 CFR 191B, December 1992. Marietta, M.G.; Anderson, 
D.R. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC04-76DP00789. (CONF-930408-36: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 25-29 Apr 1993). Order Number 
DE93008353. Source: OSTI; NTIS; INIS; GPO Dep. 

Before disposing of transuranic radioactive waste at the Waste 
Isolation Pilot Plant (WIPP), the United States Department of En- 
ergy (DOE) must evaluate compliance with long-term regulations of 
the United States Environmental Protection Agency (EPA). Sandia 
National Laboratories (SNL) is conducting iterative performance as- 
sessments (PAs) of the WIPP for the DOE to provide interim 
guidance while preparing for final compliance evaluations. This pa- 
per describes the 1992 preliminary comparison with Subpart B of 
the Environmental Standards for the Management and Disposal of 
Spent Nuclear fuel, High-Level and Transuranic Radioactive 
Wastes (40 CER 191), which regulates long-term releases of ra- 
dioactive waste. Results of the 1992 PA are preliminary, and 
cannot be used to determine compliance or noncompliance with 
EPA regulations because portions of the modeling system and data 
base are incomplete. Results are consistent, however, with those 
of previous iterations of PA, and the SNL WIPP PA Department 
has high confidence that compliance with 40 CFR 191B can be 
demonstrated. Comparison of predicted radiation doses from the 
disposal system also gives high confidence that the disposal sys- 
tem is safe for long-term isolation. 


15463 (SAND—93-0083C) Using environmental tracers to 
estimate recharge through an arid basin. Conrad, S.H. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408-35: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93008347. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Multiple tracer techniques were used to estimate recharge rates 
through unsaturated alluvium beneath the Greater Confinement Dis- 
posal site, a waste disposal site located in Frenchman Flat, on the 
Nevada Test Site. Three tracers of soil water movement — meteoric 
chloride, stable isotopes of water, and cosmogenic chlorine-36 — 


yielded consistent results indicating that recharge rates were negli- 
gible for the purpose of performance assessment at the site. 


15464 (SAND-93-7005C) Implications of stability analysis 
for heat transfer at Yucca Mountain. Ross, B. (Disposal Safety, 
Inc., Washington, DC (United States)); Yigiang Zhang; Ning Lu. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408-39: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93008355. 
Source: OST!; NTIS; INIS; GPO Dep. 

An analytical solution has been obtained to the stability problem 
for an infinite horizontal layer of gas with Its humidity constrained 
to 100%. Latent heat transfer makes convective heat transfer much 
more important for this moist gas than for a dry gas. The critical 
Rayleigh number for the onset of convective flow in the moist gas, 
with a lower no-flow boundary at 97°C and an upper no-flow 
boundary at 27°C, is 0.18, much less than the value of 4m? for a 
dry gas. Although the heat source at Yucca Mountain will be finite 
in extent, the solution for an infinite horizontal layer still gives a 
useful criterion for the qualitative importance of convective heat 
transfer. The critical Rayleigh number of 0.18 corresponds to a 
permeability of 4 x 10-'* m? if other parameters ate given values 
measured at Yucca Mountain. This value falls roughly in the middle 
of the range of measured permeabilities. The analysis also gives a 
time constant for the onset of convection, which at twice the critical 
Rayleigh number is 1000 yr. Thus convection will probably make 
an important contribution, to host transfer at Yucca Mountain if the 
rock permeability falls in the upper portion of the range of mea- 
surements to date, but only at times after a few hundred or 
thousand years. 


15465 (SAND-93-7007C) The SECO sulte of codes for site 
Performance Assessment. Roache, P.J. (Ecodynamics Research 
Associates, Inc., Albuquerque, NM (United States)). Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-76DP00789. (CONF-930408-32: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93008343. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Modeling for Performance Assessment of the Waste Isolation Pi- 
lot Plant (WIPP ) has led to development of the SECO suite of 
codes for groundwater flow, particle tracking, and transport. 
Algorithm and code developments include the following areas: fa- 
cilitation of grid convergence tests in multiple domains; correct 
treatment of transmissivity factors for unconfined aquifers; efficient 
multigrid algorithms; a formulation of brine Darcy flow equations 
that uses freshwater head as the dependent able; boundary-fitted 
coordinates; temporal high order particle tracking; an efficient and 
accurate implicit Finite Volume TVD algorithm for radionuclide 
transport in (possibly) fractured porous media; accurate calculation 
of advection via a flux-based modified method of characteristics; 
and Quality Assurance procedures. 


15466 (SKB-TR-92-16) Equipment for deployment of canis- 
ters with spent nuclear fuel and bentonite buffer in horisontal 
holes. Henttonen, V. (JP-Engineering Oy, Raisio (Finland)); Suikki, 
M. Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Jun 1992. [65p.] Order Number DE93617559. Source: 
OSTI; NTIS; INIS. 

This study presents the predesign of equipment for the deploy- 
ment of canisters in long horizontal holes. The canisters are placed 
in the centre of the hole and are surrounded by a bentonite buffer. 
In this study the canisters are assumed to have a diameter of 1.6 
m and a length of 5.9 m, including the hemispherical ends. Their 
total weight is 60 tonnes. The bentonite buffer after homogeniza- 
tion is 400 mm thick, making a total package diameter of 2.4 m. 
The deployment system consists of four wagons for handling the 
canisters and the bentonite blocks. To ensure safe emplacement, 
every part is installed separately in its final position. This also 
makes it possible to use small clearances between the canisters 
and the bentonite blocks and between the blocks and the rock 
wall. With small clearances, backfilling can be avoided. Another 
basic design idea is that the wagons are equipped with wheels, 
which are in direct contact with the rock walls. Thus, rails, which 
have to be removed as the deployment progresses, are unneces- 
sary. To minimize the time taken for deploying one canister, the 
wagons are designed so that only three trips from the service area 
to the deposit area are needed. Due to the radiation in the vicinity 
of the canisters, the wagons have to be teleoperated. (au). 


15467 (SKB-TR-92-17) The implication of fractal dimension 
in hydrogeology and rock mechanics. Version 1.1. Dershowitz, 
W. (Golder Associates Inc., Seattle, WA (United States)); Redus, 
K.; Wallmann, P.; LaPointe, P.; Axelsson, C.L. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Feb 1992. 
[69p.] Order Number DE93617560. Source: OSTI; NTIS; INIS. 

Since much of geology and hydrogeology is controlled by the ge- 
ometry of geologic features such as faults, fractures and 
stratigraphy, many researchers have proposed the use of fractal di- 
mension as an index for comparing hydrogeologic environments. 
This report describes an investigation carried out by Golder Asso- 
ciates Geosystem AB to evaluate the use of fractal measures within 
the SKB site selection, evaluation, and characterization process. 
This report defines fractal dimension and the methods available for 
calculating fractal dimension. The report then summarizes a litera- 
ture survey carried out to identify and evaluate applications of 
fractal methods in hydrogeology. Preliminary hydrogeological frac- 
tal numerical simulations carried out with the FracMan package are 
then presented and discussed. These numerical simulations evalu- 
ate the application of fractal methods within the context of other 
geometric measures such as connectivity measures, percolation 
probability, and block size measures. Based upon the literature 
survey and numerical simulations, recommendations are presented 
regarding the potential usefulness of fractal approaches. Fractal di- 
mension can be used to distinguish hydrogeologic environments, 
provided the limitations of the approach are explicitly recognized. 
Recommendations are made for fractal dimension calculation pro- 
cedures, specification of fractal dimension, and the use of fractal 
dimension in conjunction with other measures of hydrogeologic 
structure and heterogeneity. (135 refs.) (au). 





15468 (SKB-TR-92-19) Partitioning and transmutation. A 
review of the current state of the art. Skaalberg, M. (Chalmers 
Univ. of Technology, Gothenburg (Sweden). Dept. of Nuclear 
Chemistry); Liljenzin, J.O. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Oct 1992. [105p.] Order 
Number DE93621258. Source: OSTI; NTIS; INIS. 

The recent development in the field of partitioning and transmu- 
tation (P-T) of long-lived radioactive waste nuclides from nuclear 
power production is reviewed and evaluated. Current national and 
international R and D plans are summarized. It is concluded that 
P-T is technically feasible but much R and D remains to be done 
before it is technically mature. At present there seems to be no 
economic gain from P-T as compared to direct disposal of spent 
nuclear fuel. There seems only to be an insignificant reduction in 
future radiation doses by P-T when compared to current disposal 
plans. However, future long term research may perhaps change 
these conclusions. Therefore the further development in this area 
should be followed. Some areas where a limited research by 
Swedish scientists could be worthwhile are indicated. (255 refs.) 
(au). 


15469 (SKB-TR-92-20) SKB 91. Final disposal of spent 
nuclear fuel. Importance of the bedrock for safety. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). May 
1992. [223p.] Order Number DE93617561. Source: OSTI; NTIS; 
INIS. 

The safety of a deep repository for spent nuclear fuel has been 
assessed in this report. The spent fuel is assumed to be encapsu- 
lated in a copper canister and deposited at a depth of 600 m in the 
bedrock. The primary purpose has been to shed light on the impor- 
tance of the geological features of the site for the safety of a final 
repository. The assessment shows that the encapsulated fuel will, 
in all likelihood, be kept isolated from the groundwater for millions 
of years. This is considerably longer than the more than 100 000 
years that are required in order for the toxicity of the waste to have 
declined to a level equivalent to that of rich uranium ores. How- 
ever, in order to be able to study the role of the rock as a barrier 
to the dispersal of radioactive materials, calculations have been 
carried out under the assumption that waste canisters leak. The re- 
sults show that the safety of a carefully designed repository is only 
affected to a small extent by the ability of the rock to retain the es- 
caping radionuclides. The primary role of the rock is to provide 
stable mechanical and chemical conditions in the repository over a 
long period of time so that the function of the engineered barriers 
is not jeopardized. (187 refs.) (au). 


15470 (SKI-TR-91-8) The potential significance of per- 
mafrost to the behaviour of a deep radioactive waste 
repository. McEwen, T. (intera, Melton Mowbray (United Kingdom) 
and Universite de Paris VI (France)); Marsily, G.de. Swedish Nu- 
clear Power Inspectorate, Stockholm (Sweden). Feb 1991. [74p.] 
Order Number DE93612758. Source: OSTI; NTIS; INIS. 

Permafrost is one of the scenarios that is being considered as 
part of the groundwater flow and transport modelling for the 
Project-90 assessment. It is included as one of the primary Fea- 
tures, Events and Processes (FEPs) which are being kept outside 
the Process System in the SKB/SKI scenario development project. 
There is a large amount of evidence that Sweden has suffered 
several cycles of permafrost development over the Quaternary, ap- 
proximately the last 2My, and climatic predictions for the next 
hundred thousand years suggest that similar climatic cycling is 
likely to occur. The presence of permafrost could have important 
effects on the hydrogeological regime and could therefore be im- 
portant in modifying the release and dispersion of radionuclides 
from a repository. The climatic conditions of permafrost would also 
influence radionuclide migration and accumulation in the biosphere 
and the associated radiation exposure of man. These biosphere 
aspects are not considered here but the implications for discharge 
into the biosphere are examined, including the abstraction of 
groundwater by man in permafrost regions. This report reviews the 
evidence relating to permafrost development and discusses the 
possible implications for the long-term safety of a deep repository. 
(78 refs.) (au). 


15471 (SKI-TR-91-15) Project-90 Near-field calculations 
using CALIBRE. Worgan, K. (intera Information Technologies, 
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Chiltern House, Henley-on-Thames (United Kingdom)); Robinson, 
P. Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Feb 
1992. [67p.] Order Number DE93621318. Source: OSTI; NTIS; 
INIS. 

Near-field calculations for the Swedish Nuclear Power Inspec- 
torates Project-90 safety assessment have been performed using 
CALIBRE model. In most cases considered, the redox front mi- 
grates through the bentonite buffer and into the rock, where it 
becomes effectively immobilised. The fracture remains in a reduc- 
ing state, which means that for solubility-limited nuclides, the 
concentration at the bentonite/fracture interface can never be 
greater than the reducing solubility limit. The calculations also 
show that significant retardation occurs for nuclides which are even 
moderately sorbed. The effect is less pronounced in the wider frac- 
ture and high flow cases, as the opportunity for diffusion from the 
fracture to the rock matrix is reduced. In contrast, the release from 
the near-field of poorly-sorbed nuclides which are not solubility lim- 
ited is governed by the release rate from the fuel, the diffusive 
mass transfer resistance of the buffer, rock matrix and fracture, the 
initial inventories and the nuclide half-lives. In the reference case, 
the maximum dose potential of nuclides emerging from the near- 
field occur for |-129 and was 3.2 x 10~-’ Sv per canister-year, 
assuming the flux to be discharged directly into the wall receptor 
biosphere. The parameters which have the most impact on the ref- 
erence base results are high flow, wide aperture and poor 
chemistry (i.e. high solubility limits and low sorption distribution co- 
efficients). The effects of combining extreme values of parameters 
does not give results which are in proportion to their effect when 
applied in isolation. In the worst case variant (early canister failure 
high flow, wide aperture and poor chemistry) the maximum dose 
potential is 1.0 x 10-* Sv per canister-year, compared with 8.9 x 
10-® Sv in the high flow case, 4.5 x 10~’ in the wide aperture 
case, 2.3 x 10~® in the poor chemistry case and 3.9 x 10-° in the 
early failure, wide aperture and high flow case. (au). 


15472 (SKI-TR-91-16) SKI Project-90. Geosphere 
calculations using CRYSTAL: Stand-alone and CALIBRE- 
CRYSTAL-biosphere integrated results. Worgan, K. (intera 
Information Technologies, Henley-on-Thames (United Kingdom)); 
Shaw, W. Swedish Nuclear Power Inspectorate, Stockholm (Swe- 
den). Feb 1992. [49p.] Order Number DE93612755. Source: OSTI; 
NTIS; INIS. 

In Project-90, the far-field transport of nuclides is assumed to 
take place in a 200 m long section of rock mass, which starts at the 
outer boundary of the near-field and ends in a fracture zone. The 
nuclides are eventually discharged to the biosphere. This document 
provides an overview of the results obtained with the far-field model 
CRYSTAL developed by Intera Environmental Division for the 
Swedish Nuclear Power Inspectorate (SKI). It reports on the results 
of a series of calculation that have been performed within the SKis 
Project-90, and provides some indication of the key parameters for 
the far field. A more thorough discussion of the implications for 
performance assessment is given in the Project-90 reports. (au). 


15473 (SKI-TR-91-21) SKI Project-90: Chemical data. An- 
dersson, Karin (Lindgren och Andersson HB, Surte (Sweden)). 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Nov 
1988. [27p.] Order Number DE93612756. Source: OSTI; NTIS; 
INIS. 

In this report a set of parameter values for transport calculations 
is given for the safety assessment of a deep geological repository 
in crystalline rock. The selected data are intended for use in the 
performance assessment exercise of SKI, Project 90. Thus, they 
are primarily to be used for testing of transport models and evalua- 
tion of model performance, and the listed data must not be 
regarded as a set recommended for licensing purposes. ‘Best esti- 
mates’ are given for solubilities and sorption (distribution) data. 
Ranges of data are also provided that should be used to evaluate, 
e.g. by means of variational analysis, the need for more efforts in 
areas such as site characterization, geochemical modelling or 
review of thermodynamical data bases. Since the Project 90 perfor- 
mance assessment calculations are based on a synthetic site, 
without the possibility of correlation of hydraulic and geochemical 
parameters, the data given are generic for a typical Swedish crys- 
talline rock. This also means that the ranges given are much 
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broader than would be the case for a data set founded on site spe- 
cific information (40 refs.) (au). 


15474 (SKI-TR-91-27) Source term modelling parameters 
for Project-90. Shaw, W. (Intera Environmental Division, Heniey- 
on-Thames (United Kingdom)); Smith, G.; Worgan, K.; Hodgkinson, 
D.; Andersson, K. Swedish Nuclear Power Inspectorate, Stockholm 
(Sweden). Apr 1992. [12p.] Order Number DE93612757. Source: 
OSTI; NTIS; INIS. 

This document summarises the input parameters for the source 
term modelling within Project-90. In the first place, the parameters 
relate to the CALIBRE near-field code which was developed for the 
Swedish Nuclear Power Inspectorate’s (SKI) Project-90 reference 
repository safety assessment exercise. An attempt has been made 
to give best estimate values and, where appropriate, a range which 
is related to variations around base cases. It should be noted that 
the data sets contain amendments to those considered by KBS-3. 
In particular, a completely new set of inventory data has been in- 
corporated. The information given here does not constitute a 
complete set of parameter values for all parts of the CALIBRE 
code. Rather, it gives the key parameter values which are used in 
the constituent models within CALIBRE and the associated studies. 
For example, the inventory data acts as an input to the calculation 
of the oxidant production rates, which influence the generation of a 
redox front. The same data is also an initial value data set for the 
radionuclide migration component of CALIBRE. Similarly, the 
geometrical parameters of the near-field are common to both sub- 
models. The principal common parameters are gathered here for 
ease of reference and avoidance of unnecessary duplication and 
transcription errors. (au). 


15475 (SKI-TR-92-17) Waste from decommissioning of nu- 
clear power plants. Nielsen, P.O. (Scandpower AS, Kjeller 
(Norway)). Swedish Nuclear Power Inspectorate, Stockholm (Swe- 
den). May 1992. [72p.] (in English, Swedish). Order Number 
DE93612713. Source: OSTI; NTIS; INIS. 

This report is based on the assumption that all twelve nuclear 
power plants will be shut down no later than A.D. 2010, as was de- 
cided by the parliament after the referendum on the future of 
nuclear power in Sweden. The recent 'Party agreement on the en- 
ergy policy’ of January 15, 1991 does, indeed, leave the door open 
for an extension of the operational period for the nuclear reactors. 
This will, however, not change the recommendations and conclu- 
sions drawn in this report. The report consists of two parts. Part 1 
discusses classification of waste from decommissioning and makes 
comparisons with the waste arising from reactor operation. Part 2 
discusses the documentation required for decommissioning waste. 
Also this part of the report draws parallels with the documentation 
required by the authorities for the radioactive waste arising from 
operation of the nuclear power plants. To some extent these sub- 
jects depend on the future use of the nuclear power plant sites 
after decommissioning of the plants. The options for future site use 
are briefly discussed in an appendix to the report. There are many 
similarities between the waste from reactor operations and the 
waste arising from dismantling and removal of decommissioned nu- 
clear power plants. Hence it seems natural to apply the same 
criteria and recommendations to decommissioning waste as those 
presently applicable to reactor waste. This is certainly true also 
with respect to documentation, and it is strongly recommended that 
the documentation requirements on decommissioning waste are 
made identical, or at least similar, to the documentation require- 
ments for reactor waste in force today. (au). 


15476 (SKI-TR-92-21) SOLISOL-handling of solid solu- 
tions. Version 1.1. Boerjesson, S. (Chalmers Univ. of Technology, 
Gothenburg (Sweden). Dept. of Nuclear Chemistry); Emren, A. 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Sep 
1992. [58p.] Order Number DE93621269. Source: OSTI; NTIS; 
INIS. 

SOLISOL is a C computer program designed to model geochem- 
ical reactions involving solid solutions. The program searches 
equilibrium concentrations of the components in the aqueous 
phase and the solid solution given by limited quantities of the solid 
solution components. The equilibrium code PHREEQE is used as a 
subprogram in SOLISOL. Subprograms external to PHREEQE ex- 
tract information from PHREEQE results, take care of conserved 
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properties, calculate solubilities and produce inputdata for 
PHREEQE. The essential idea in this process is to calculate solu- 
bilities for the components in terms of saturation indices, and give 
directions to PHREEQE on how to search for the equilibrium under 
those constraints. (au). 


15477 (SKN-55) Nuclear waste management review work - 
part of the decision making process: Proceedings from a 
symposium in connection with the 10 year anniversary of the 
Swedish National Board for Spent Nuclear Fuel. National Board 
for Spent Nuclear Fuel, Stockholm (Sweden). Feb 1992. [149p.] 
(CONF-9109468—: Nuclear waste management review work, 
Stockholm (Sweden), 25-26 Sep 1991). Order Number 
DE93617548. Source: OSTI; NTIS; INIS. 

This report contains the proceedings from a symposium in con- 
nection with the 10 year anniversary of the Swedish National 
Board for Spent Nuclear Fuel. 


15478 (SRS—91-236) Method for making glass. Jantzen, 
C.M. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1991]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93008558. Source: OSTI; NTIS; INIS; GPO Dep. 

A method for making better quality molten (borosilicate and 
other) glass in a glass melter, the glass having the desired viscos- 
ity and, preferably, also the desired resistivity so that the glass 
melt can be established effectively and the product of the glass 
metter will have the desired level of quality. The method includes 
the adjustment of the composition of the a ass constituents that 
are fed into the melterin accordance with certain correlations that 
reliably predict the viscosity and resistivity from the melter tempera- 
ture and the melt composition, then heating the ingredients to the 
melter’s operating temperature until they melt and homogenize. 
The equations include the calculation of a “non-bridging oxygen” 
term from the numbers of moles of the various ingredients, and 
then the determination of the viscosity and resistivity from the oper- 
ating temperature of the melter and the non-bridging oxygen term. 


15479 (STRIPA-TR-92-27) Executive summary and general 
conclusions of the rock sealing project. Pusch, R. (Clay Tech- 
nology AB, Lund (Sweden)). Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Jun 1992. [89p.] Order 
Number DE93617562. Source: OSTI; NTIS; INIS. 

The Stripa Rock Sealing Project logically followed the two first 
Stripa research phases dealing with canister-embedment and plug- 
ging of excavations in repositories. The major activities in the third 
phase were: * Literature review and interviews for setting the state 
of art of rock fracture sealing. * Pilot field and lab testing applying 
a new effective ‘dynamic’ grouting technique. * Development of a 
general grout flow theory. * Investigation of physical properties and 
longevity of major candidate grouts. * Performance of 4 large-scale 
tests. The literature study showed that longevity aspects limited the 
number of potentially useful grout materials to smectitic clay and 
cement. The pilot testing showed that fine-grained grouts can be 
effectively injected in relatively fine fractures. The theoretical work 
led to a general grout flow theory valid both for grouting at a con- 
stant, static pressure with non-Newtonian material properties, and 
for ‘dynamic’ injection with superimposed oscillations, yielding New- 
tonian material behavior. The investigation of physical properties of 
candidate grouts with respect to hydraulic conductivity, shear 
strength, sensitivity to mechanical strain, as well as to chemical 
stability, showed that effective sealing is offered, and that any rock 
can have its bulk conductivity reduced to about 10-'° m/s. The 
field tests comprised investigation of excavation-induced distur- 
bance and attempts to seal disturbed rock, and in separate tests, 
grouting of deposition holes and a natural fine-fracture zone. Con- 
siderable disturbance of nearfield rock by blasting and stress 
changes, yielding an increase in axial hydraulic conductivity by 3 
and 1 order of magnitude, respectively, was documented but vari- 
ous factors, primarily debris in the fractures, made grouting of 
blasted rock ineffective. Narrow fractures in deposition holes and in 
a natural fracture zone were sealed rather effectively. (au). 


15480 (UCRL-ID—112058) Selection of candidate container 
materials for the conceptual waste package design for a po- 
tential high level nuclear waste repository at Yucca Mountain. 





Van Konynenburg, R.A. (Lawrence Livermore National Lab., CA 
(United States)); Halsey, W.G.; McCright, R.D.; Clarke, W.L. Jr.; 
Gdowski, G.E. Lawrence Livermore National Lab., CA (United 
States). Feb 1993. 135p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93008757. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary selection criteria have been developed, peer- 
reviewed, and applied to a field of 41 candidate materials to 
choose three alloys for further consideration during the advanced 
conceptual design phase of waste package development for a po- 
tential high level nuclear waste repository at Yucca Mountain, 
Nevada. These three alloys are titanium grade 12, Alloy C-4, and 
Alloy 825. These selections are specific to the particular conceptual 
design outlined in the Site Characterization Plan. Other design con- 
cepts that may be considered in the advanced conceptual design 
phase may favor other materials choices. 


15481 (UCRL-JC—112444) The analysis of repository-heat- 
driven hydrothermal flow at Yucca Mountain. Buscheck, T.A.; 
Nitao, J.J. Lawrence Livermore National Lab., CA (United States). 
Jan 1993. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930496-3: High- 
level radioactive waste management, Las Vegas, NV (United 
States), 25-29 Apr 1993). Order Number DE93009062. Source: 
OSTI; NTIS; INIS; GPO Dep. 

To safely and permanently store high-level nuclear waste, the 
potential Yucca Mountain repository site must mitigate the release 
and transport of radionuclides for tens of thousands of years. In the 
failure scenario of greatest concern, water would contact the waste 
package (WP), accelerate its failure rate, and eventually transport 
radionuclides to the water table. In a concept called the “extended- 
dry repository,” decay heat arising from radioactive waste extends 
the time before liquid water can contact a WP. Recent modeling 
and theoretical advances in nonisothermal, multiphase fracture- 
matrix flow have demonstrated (1) the critical importance of 
capillary pressure disequilibrium between fracture and matrix flow, 
and (2) that radioactive decay heat plays a dominant role in the 
ability of the engineered and natural barriers to contain and isolate 
radionuclides. Our analyses indicate that the thermo-hydrological 
performance of both the unsaturated zone (UZ) and saturated zone 
(SZ) will be dominated by repository-heat-driven hydrothermal flow 
for tens of thousands of years. For thermal loads resulting in 
extended-dry repository conditions, UZ performance is primarily 
sensitive to the thermal properties and thermal loading conditions 
and much less sensitive to the highly spatially and temporally vari- 
able ambient hydrologic properties and conditions. The magnitude 
of repository-heat-driven buoyancy flow in the SZ is far more de- 
pendent on the total mass of emplaced spent nuclear fuel (SNF) 
than on the details of SNF emplacement, such as the Areal Power 
Density [(APD) expressed in kill/acre] or SNF age. 


15482 (USGS-OFR-92-340) Seismicity and focal mecha- 
nisms for the southern Great Basin of Nevada and California 
in 1991. Harmsen, S.C. Geological Survey, Denver, CO (United 
States). 1993. 105p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-92NV10874. Order Number 
DE93009824. Source: OSTI; NTIS; INIS; U.S. Geological Survey, 
Books and Open-File Reports Section, Federal Center, Box 25425, 
Denver, CO 80225; GPO Dep. 

For calendar year 1991, the southern Great Basin seismic net- 
work (SGBSN) recorded 980 earthquakes in the SGB, as compared 
to 1050 in 1990. Local magnitudes, M,, ranged from 0.0 for several 
earthquakes in the southern Nevada Test Site to 4.1 for a strike- 
slip earthquake in the Lower Pahranagat Lake SW quadrangle on 
March 10, 1991. No felt reports or damage reports were filed with 
the National Earthquake Information Center (NEIC) for Southern 
Great Basin (SGB) earthquakes of 1991, although public agencies 
were canvassed following three of the largest of them. Within a 
10-km radius of the site of a potential national, high-level nuclear- 
waste repository near the center of Yucca Mountain, Nevada, no 
earthquakes were detected, although three earthquakes, with dura- 
tion magnitudes between 0.8 and 1.1, were recorded in the Claim 
Canyon Cauldron segment south of Timber Mountain and 10+ km 
north of the potential repository site. This report examines the seis- 
micity of the region in the vicinity of Yucca Mountain. 
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15483 (USGS-OFR-$92-502) Bibliography of publications 
prepared by US Geological Survey personnel under coopera- 
tive programs with the US Department of Energy and 
predecessor agencies, 1957-1991, with emphasis on nuclear 
testing programs. Glanzman, V.M. Geological Survey, Denver, 
CO (United States). 1992. 85p. Sponsored by USDOE, Washington, 
DC (United States); Department of the Interior, Washington, DC 
(United States). DOE Contract Al08-91NV11040 ;Al08-76DP00474. 
Source: OSTI; INIS; US Geological Survey, Books and Open-File 
Reports Section, Box 25425 Federal Center, Denver, CO 80225. 

The US Geological Survey has participated in continuing studies 
related to nuclear energy in cooperation with the US Department of 
Energy and predecessor agencies since the 1940's. Geologic, geo- 
physical and hydrologic studies have been conducted to aid in 
mineral exploration; in support of the nuclear weapons testing pro- 
grams at the Nevada Test Site and several other locations; in 
support of the Plowshare Program for peaceful uses of nuclear ex- 
plosions; and in the search for potential radioactive waste disposal 
sites. This bibliography contains alphabetical listings of 850 publi- 
cations and 95 additional abstracts related to these investigations 
from 1957 through 1991, and contains an extensive index based 
on title-subject keywords. 


15484 (WHC-EP—0347-Suppl.2) Ferrocyanide tank waste 
stability: Supplement 2. Fowler, K.D. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1993. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE93008156. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Ferrocyanide wastes were generated at the Hanford Site during 
the mid to late 1950s as a result of efforts to create more tank 
space for the storage of high-level nuclear waste. The ferrocyanide 
process was developed to remove '°’CS from existing waste and 
newly generated waste that resulted from the recovery of valuable 
uranium in Hanford Site waste tanks. During the course of re- 
search associated with the ferrocyanide process, it was recognized 
that ferrocyanide materials, when mixed with sodium nitrate and/or 
sodium nitrite, were capable of violent exothermic reaction. This 
chemical reactivity became an issue in the 1980s, when safety is- 
sues associated with the storage of ferrocyanide wastes in Hanford 
Site tanks became prominent. These safety issues heightened in 
the late 1980s and led to the current scrutiny of the safety issues 
associated with these wastes, as well as current research and 
waste management programs. Testing to provide information on 
the nature of possible tank reactions is ongoing. This document 
supplements the information presented in Summary of Single-Shell 
Tank Waste Stability, WHC-EP-0347, March 1991 (Borsheim and 
Kirch 1991), which evaluated several issues. This supplement only 
considers information particular to ferrocyanide wastes. 


15485 (WHC-EP-0426-Rev.3) Waste Tank Safety Programs 
overview plan: N2 End Function: Revision 3. Gasper, K.A.; 
Reep, I.E. Westinghouse Hanford Co., Richland, WA (United 
States). May 1992. 199p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93008148. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this plan is to present an overview of the Waste 
Tank Safety Programs (WTSP) (N2 End Function) activities for the 
planning period of fiscal year (FY) 1992 through FY 1998 and to 
present the FY 1992 workscope, milestones, and priorities for a 
baseline FY 1992 budget of $29.0 million expense and $6.1 million 
capital. This plan is based on more detailed planning contained in 
Activity Data Sheets 1110 of the US Department of Energy Draft 
Environmental Restoration and Waste Management FY 1994 Five- 
Year Plan. 


15486 (WHC-EP-0462) Treatment technology for 
transuranic waste streams: Cementation, vitrification, and in- 
cineration testing for the treatment of spent ion exchange 
media. Place, B.G. Westinghouse Hanford Co., Richland, WA 
(United States). Apr 1992. 81p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE93006250. Source: OSTI; NTIS; INIS; GPO Dep. 

This document reports the results of testing of spent ion ex- 
change media pretreatment technologies. Emphasis of the testing 
activities has been on screening pretreatment technologies, such 
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as drying and emulsification, which are compatible with vitrification, 
cementation, and incineration. lon exchange media tested for ce- 
mentation and incineration pretreatment technologies were typical 
organic ion exchange resins and inorganic zeolites. The ion ex- 
change medium tested for vitrification pretreatment technologies 
was inorganic zeolite. The results of testing activities are discussed 
in detail in this report. 


15487 (WHC-EP—0473) Action plan for response to exces- 
sive temperature in high heat source waste tank 241-C-106 at 
the Hanford Site. DeFigh-Price, C.; Wang, O.S. Westinghouse 
Hanford Co., Richland, WA (United States). Dec 1992. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93008244. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document defines the actions that will be taken if increasing 
temperatures, or other conditions that could lead to increased tem- 
peratures (such as a leaking tank), are observed in single-shell 
waste tank 241-C-106 at the Hanford Site. This tank contains a 
high-heat source (strontium) and requires forced cooling, including 
water additions. This action plan Kdentifies (1) the criteria and spec- 
ification limits required for ensuring that tank 241-C-106 is 
maintained in a safe condition; (2) the responsible organizations for 
tank 241-C-106; (3) the response actions to prevent or mitigate 
anomalies; and (4) the immediate and long-term actions that would 
be necessary if tank 241-C-106 were to leak. The action plan iden- 
tifies immediate, preplanned actions that can be used in response 
to an excessive temperature scenario in waste tank 241-C-106. 


15488 (WHC-EP—0474-6) Quarterly report on Defense Nu- 
clear Facilities Safety Board Recommendation 90-7 for the 
period ending September 30, 1992. Cash, R.J.; Dukelow, G.T.; 
Miska, C.R.; Forbes, C.J. Westinghouse Hanford Co., Richland, 
WA (United States). Nov 1992. 133p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE93008162. Source: OSTI; NTIS; GPO Dep. 

This is the sixth quarterly report on the progress of activities ad- 
dressing safety issues associated with Hanford Site high-level 


radioactive waste tanks that contain ferrocyanide compounds. 


15489 (WHC-EP—0566) Underground Storage Tank: Inte- 
grated demonstration participant site characteristic summary. 
Rouse, J.K. (Bovay Northwest, Inc., Richland, WA (United States)); 
McLaughlin, T.J.; Airhart, S.P.; Jensen, E.J.; Lindberg, S.L.; Robin- 
son, D.D.; Cruse, J.M. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1993. 319p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE93009362. Source: OSTI; NTIS; INIS; GPO Dep. 

This document serves as a baseline information resource for ac- 
tivities associated with the US Department of Energy Underground 
Storage Tank - Integrated Demonstration Program. Technologies 
being developed by the program are targeted toward tank waste 
remediation actions at the following participant sites: Hanford, Sa- 
vannah River, Oak Ridge, Idaho, and Fernald. The primary focus 
of the document is to provide information regarding expected envi- 
ronments in which Underground Storage Tank - Integrated 
Demonstration-developed technologies must function. This docu- 
ment should aid principal investigators in determining if technology 
concepts may have application to underground storage tank and 
near-field environments, given site baseline characteristics and 
conditions. A summary of each participant site’s history, descrip- 
tion, and process history; climatic conditions; retrieval facilities (if 
any); waste characterization capabilities; and underground storage 
tank physical, chemical, radiological, and geologic conditions is 
provided. Detailed information is provided for a total of 334 under- 
ground storage tanks distributed among the five participant sites 
(Hanford, 177; Savannah River, 51; Oak Ridge, 91; Idaho, 11; Fer- 
nald, 4), including type, location, operating history, construction 
materials, capacity, waste type, environmental status, and radiolog- 
ical and chemical characteristics. 


15490 (WHC-EP-—0568) Long-term climate change assess- 
ment study plan for the Hanford Site permanent isolation 
Barrier Development Program. Petersen, K.L. (Westinghouse 
Hanford Co., Richland, WA (United States)); Chatters, J.C.; 
Waugh, W.J. Westinghouse Hanford Co., Richland, WA (United 
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States). Jul 1992. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE93008906. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site Permanent Isolation Barrier Development Pro- 
gram (Barrier Development Program) was organized to develop the 
technology needed to provide an in-place disposal capability for 
the Hanford Site (Adams and Wing 1986; Wig and Gee 1990). The 
goal of the Barrier Development Program is to provide defensible 
evidence that final barrier design(s) will adequately control water 
infitration; plant and animal intrusion; and wind and water erosion 
for a minimum of 1,000 yr and isolate wastes from the accessible 
environment and warm inadvertent human intruders using markers. 
This document describes the long-term climate change studies 
planned to support the Barrier Development Program. The plan 
outlines a multi-year and multi-discipline approach to assess long- 
term climate change issues and to help optimize the design of the 
permanent isolation barriers. A multi-disciplinary approach to 
climatic data acquisition will be responsible for obtaining needed in- 
formation for concurrent barrier tasks and for developing a local 
climate forecast model. This model will couple past climate pat- 
terns with models of regional and global climate drivers to provide 
bounding conditions for barrier performance assessment analyses. 


15491 (WHC-EP-0577) Alternative pretreatment technolo- 
gies for removal of transuranium elements from selected 
Hanford Site wastes: Strategic systems engineering waste 
pretreatment technology. Westinghouse Hanford Co., Richland, 
WA (United States). Jan 1993. 112p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE93009428. Source: OSTI; NTIS; INIS; GPO Dep. 

Removal of transuranic (TRU) elements is a key and important 
part of various candidate Options for pretreatment of certain US 
Department of Energy (DOE) Hanford Site wastes. in double-shell 
tanks (DSTs) and single-shell tanks (SSTs) (Grygiel et al. 1991). 
The transuranium extraction (TRUEX) process, a recently devel- 
oped liquid-liquid extraction process, is currently specified for 
removal of TRU elements from nitric acid (HNO3) solutions of vari- 
ous DST and SST wastes. This report has been prepared as an 
initial response to external reviewer concerns about the choice of 
optimum technology removing TRU elements from, acidified Han- 
ford Site wastes. It provides an objective evaluation of the present 
knowledge of the TRUEX-CMPO process chemistry and experi- 
ence as well as a summary of conditions and results of 
bench-scale TRUEX-CMPO process tests with actual Hanford Site 
waste and other wastes. This report, it is hoped, will achieve the 
following primary goals. Provide a timely and authoritative basis for 
further comparison of the TRUEX-CMPO? process to alternative 
technologies for removal of TRU elements from Hanford Site DST 
and SST wastes. Serve as a guide to further bench-scale and, 
where warranted, pilot plant-scale tests with actual and simulated 
wastes to fill in gaps in our knowledge of both the TRUEX-CMPO 
process and alternative TRU element removal processes. 


15492 (WHC-EP-0578) Flammable gas safety issue review 
tank 241-SY-101. Simpson, D.E.; Anantatmula, R.P.; Christensen, 
G.M.; Leach, C.E.; Stepnewski, D.D. Westinghouse Hanford Co., 
Richland, WA (United States). Feb 1993. 249p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE93008838. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Flammable gases are produced and accumulated and are spo- 
radically released from some Hanford Site high-level nuclear waste 
storage tanks, particularly the tank designated 241-SY-101, known. 
generally as tank 101-SY. This condition has existed since this 
tank was first filled in the time period 1977~—1980. During a general 
review of waste tank chemical stability in 1988-1989, this situation 
was re-examined and, in March 1990, the condition was declared 
to be an unreviewed safety question (USQ). Tank 101-SY was 
placed under special operating restrictions, and a program of in- 
vestigation was begun to evaluate the condition and determine 
appropriate courses of action. This report summarizes the under- 
standing of tank 101-SY, which has been developed as of this 
date, and outlines the criteria and program of additional work to re- 
solve the flammable gas issue with respect to this tank. This report 
deals with the hazard of flammable gas fire or explosion, and the 





consequent potential for radioactive material release. Safety evalu- 
ations for tank 101-SY operations incorporate consideration of toxic 
hazardous materials as well; but this topic is not included in the 
scope of this report. 


15493 (WHC-EP-0586) Tank selection criteria and retrieval 
recommendations for Tri-Party Agreement milestone M-07. 
Harris, J.P. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1992. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93008161. Source: OSTI; NTIS; INIS; GPO Dep. 

Between 1943 and 1964, 149 SSTs were built for the storage of 
high-level liquid radioactive wastes at the Hanford Site. These SSTs 
are located in 12 tank farms of 4 to 18 tanks each in the 200 East 
and 200 West Areas on the Hanford Site (see Figure 1). No wastes 
have been added to any of these tanks since November 1980. A 
total of 67 of the SSTs are now known or suspected leakers. 
Pumpable interstitial liquid and supernate wastes have been re- 
moved from 105 SSTs and transferred to double-shell tanks (DST) 
in a jet pumping program. The 28 DSTs are a tank-in-tank design 
and were placed in service beginning in 1971. In accordance with 
Public Law 101-510, Section 3137 (the Wyden Amendment), a to- 
tal of 53 tanks (48 SSTs and 5 DSTS) have been identified by the 
US Department of Energy (DOE) as having potential for releases 
of high-level waste due to uncontrolled increases in temperature or 
pressure. These tanks have been designated as “watch list” tanks 
by DOE. The Hanford Federal Facility Agreement and Consent Or- 
der (Tri-Party Agreement) (Ecology et al. 1990) interim milestone 
M-07-01 states “Submit tank selection criteria, retrieval options and 
recommended tank selection to Ecology for concurrence.” This 
document provides the applicable criteria, discusses the various re- 
trieval options available, and recommends a single-shell tank (SST) 
for demonstration of SST retrieval technology. 


15494 (WHC-EP-—0606) An overview of progress made to- 


ward resolving priority one safety issues: Fiscal year 1992. 


Babad, H. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1992. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93008160. Source: OSTI; NTIS; INIS; GPO Dep. 

High-activity radioactive waste has been stored in large under- 
ground storage tanks at the US Department of Energy’s Hanford 
Site in eastern Washington State since 1944. Since then, more 
than 227,000 m® (60 Mgal) of waste have accumulated in 177 
tanks. The caustic waste forms consist of many different chemicals 
and include liquids, slurries, saltcakes, and sludges. A number of 
safety issues have been raised about these waste forms, and reso- 
lution of these safety issues is a top priority of the US Department 
of Energy. The Waste Tank Safety Program has been established 
to resolve tank waste high-priority safety issues at the Hanford 
Site. This report provides a brief general summary of the accom- 
plishments made toward resolving the following safety issues 
associated with Hanford Site high-activity single and double-shell 
waste tanks: Flammable gas tanks; Ferrocyanide containing tanks; 
Organic tanks; Tank vapor concerns; High-heat tanks. 


15495 (WHC-MR-0289-Rev.2) Documentation of Hanford 
Site independent review of the Hanford Waste Vitrification 
Plant Preliminary Safety Analysis Report: Revision 2. Herborn, 
D.I. Westinghouse Hanford Co., Richland, WA (United States). Oct 
1992. 106p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005898. Source: OSTI; NTIS; INIS; GPO Dep. 

This manual describes the overall WHC safety analysis process 
in terms of requirements for safety analyses, responsibilities of the 
various contributing organizations, and required reviews and ap- 
provals for the Hanford Waste Vitrification Plant. 


15496 (WHC-MR-0402) Tank 241-T-111 Core 31 and Core 
33 summary results. McKinney, S.G. Westinghouse Hanford Co., 
Richland, WA (United States). Dec 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE93008243. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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Tank 241-T-111 (referred to as T-111 in the remainder of this 
package) is a single shell tank built in 1944 with an operating ca- 
pacity of 500,000 gallons. T-111 received 488,000 gallons of “2C” 
and “224” type wastes through February 1976, and is classified as 
EHW (extremely hazardous waste). During early remediation ef- 
forts, ending in 1978, nearly 25,100 galions of liquid was pumped 
out of T-111. The “2C” waste was from the second decontamina- 
tion cycle of the bismuth phosphate process at the B and T plants. 
This waste consists of the liquid remaining after precipitation of the 
plutonium. The “224” waste was from the final decontamination and 
concentration stage of the bismuth phosphate process.The analy- 
ses in this data package were performed by the Westinghouse 
Hanford 222-S Laboratory or the Battelle Pacific Northwest 
Laboratory (PNL) under the guidance provided in the “Waste Char- 
acterization Plan for the Hanford Site Single Shell Tanks” 
(WHC-EP-0210) and the “Sampling and Analysis of Ten Single 
Shell Tanks” (WHC-SOW-S1 -0006). 


15497 (WHC-SA-1673) Advancing the US Department of 
Energy’s Technologies through the Underground Storage 
Tank: Integrated Demonstration Program. Gates, T.E. Westing- 
house Hanford Co., Richland, WA (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-930205-28: Waste manage- 
ment 93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93009421. Source: OSTI; NTIS; INIS; GPO Dep. 

The principal objective of the Underground Storage Tank — Inte- 
grated Demonstration Program is the demonstration and continued 
development of technologies suitable for the remediation of waste 
stored in underground storage tanks. The Underground Storage 
Tank Integrated Demonstration Program is the most complex of the 
integrated demonstration programs established under the manage- 
ment of the Office of Technology Development. The Program has 
the following five participating sites: Oak Ridge, Idaho, Fernald, 
Savannah River, and Hanford. Activities included within the Under- 
ground Storage Tank — Integrated Demonstration are (1) 
characterizating radioactive and hazardous waste constituents, (2) 
determining the need and methodology for improving the stability of 
the waste form, (3) determining the performance requirements, (4) 
demonstrating barrier performance by instrumented field tests, nat- 
ural analog studies, and modeling, (5) determining the need and 
method for destroying and stabilizing hazardous waste con- 
stituents, (6) developing and evaluating methods for retrieving, 
processing (pretreatment and treatment), and storing the waste on 
an interim basis, and (7) defining and evaluating waste packages, 
transportation options, and ultimate closure techniques including 
site restoration. The eventual objective is the transfer of new 
technologies as a system to full-scale remediation at the US De- 
partment of Energy complexes and sites in the private sector. 


15498 (WHC-SA-1680) Application of remote Raman 
screening to processing of mixed wastes in drums. Crawford, 
B.A.; Jewett, J.R.; Parker, K.E.; Petersen, C.A. Westinghouse Han- 
ford Co., Richland, WA (United States). Feb 1993. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-930205-15: Waste management '93, Tucson, 
AZ (United States), 28 Feb - 4 mar 1993). Order Number 
DE93008163. Source: OSTI; NTIS; INIS; GPO Dep. 

Disposal of transuranic and low-level drum waste involves deci- 
sions based on transportation restrictions, Waste Isolation Pilot 
Project - Waste Acceptance Criteria, and regulation resulting from 
the Resource Conservation and Recovery Act of 1976 and the 
Washington State Department of Ecology. To support the decisions 
made concerning final disposition of these wastes, characterization 
protocols must be established that ultimately aid in defining the en- 
vironmental impact. Under current methods, Intensive and 
expensive laboratory analyses are requested to support these deci- 
sions. Alternative screening analyses have been investigated to 
support characterization and reduce costs and sample turn-around 
times. One promising screening technique involves application of 
remote Raman spectroscopy for identification of unknown salts, 
sludges, and solids in wastes. Raman spectroscopy when used 
with real-time radiography and visual documentation expands the 
information base available for making real-time decisions for treat- 
ment of diverse drummed radioactive solid waste in a waste 
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processing facility. Fourier Transform Raman spectroscopy has 
been successfully employed to identify oxidizing reagent waste so- 
lutions disposed on vermiculite. In addition, it has been proven that 
low concentrations of material in binary salt mixtures can be de- 
tected by using fiber optic remote Fourier Transform Raman 
spectroscopy. Development of an extensive solid waste libraryis a 
key element in the deployment of this technology in the process 
environment of solid waste drums and barrels. 


15499 (WHC-SA-1687) Integrated instrument platform for 
in situ characterization of tank wastes. Eberlein, S.J. Westing- 
house Hanford Co., Richland, WA (United States). Jan 1993. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE93009423. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An integrated instrument platform will support robotic characteri- 
zation of radioactive chemical waste materials in the underground 
storage tanks at the Department of Energy's Hanford Site in Rich- 
land, Washington. The support platform supplies the basic support 
infrastructure needed to perform remotely controlled robotic deploy- 
ment of sensors. A trailer serves as a field operations center, 
providing power and utilities, data acquisition and control equip- 
ment, common instrumentation, and test equipment. As part of the 
platform development effort, information on operational require- 
ments and interface specifications is being compiled and 
distributed to potential suppliers of instrumentation. An overall char- 
acterization strategy has been developed, incorporating the 
currently identified characterization missions. This strategy will 
evolve over time and should provide a baseline to assist in plan- 
ning for future deployment of characterization technology. 


15500 (WHC-SA-1796) Characterization of mixed wastes 
resulting from fuel fabrication at the Hanford Site: Use of his- 
torical research. Gerber, M.S. Westinghouse Hanford Co., 
Richland, WA (United States). Mar 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-930396—-1: Waste management ‘93, Tucson, 
AZ (United States), 1-5 Mar 1993). Order Number DE93006905. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fuel fabrication activities took place in the 300 Area of the Han- 
ford Site in eastern Washington State continuously between 1943 
and 1987. Methods and techniques of fuel manufacture changed 
over the years, thus changing the components of the waste streams 
associated with the processes. Additionally, the national impera- 
tives of World War Ii and the Cold War caused waste volumes to 
grow enormously, and disposal practices and policies shifted many 
times. The result today is an extremely complex mixture of waste 
forms, locations, composition and potential migration pathways. Be- 
cause the Hanford Site is large, and waste characterization and 
cleanup must move quickly under schedules set in the Hanford 
Federal Facility Order and Consent Agreement (“Tri-Party Agree- 
ment”), there was a need to understand the fuel fabrication wastes 
without undertaking exhaustive physical characterization. Also, the 
Columbia River, the greatest single natural resource of the Pacific 
Northwest, flows past the Hanford Site’s 300 Area in close proxim- 
ity to old fuel fabrication and waste disposal sites. Therefore, 
Westinghouse Hanford Company employed historical research as a 
key, initial technique in identifying and quantifying known and un- 
known waste locations, components and source terms. 


15501 
mixed waste storage tanks. Robinson, J.D. (Westinghouse 
Hanford Co., Richland, WA (United States)); Hansen, G.E. West- 
inghouse Hanford Co., Richland, WA (United States). Feb 1993. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-930396-7: Waste manage- 
ment ‘93, Tucson, AZ (United States), 1-5 Mar 1993). Order 
Number DE93008175. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of emission control systems on mixed waste storage 
tanks is a critical issue as characterization and remediation of 
tanks becomes a leading priority at DOE sites. The current tank 
ventilation systems, where installed, are designed primarily for the 
control of radionuclides with no treatment systems incorporated for 
toxic emissions. Many of the tanks also lack ammonia treatment 
systems, although ammonia, due to its noxious odor, is controlled 
in some applications. The need for emission control systems has 
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become apparent by the numerous occurrences of occupational 
employee exposure and the buildup of toxic and/or flammable ma- 
terials in the vapor space of tanks. This paper will focus on two 
alternate systems for the control of toxic emissions, and will pro- 
vide a discussion of the key issues which must be addressed for 
each system. The contents of this paper are the results of two ef- 
forts being performed by Engineering-Science, Inc., under the 
contract to Battelle Environmental Management Operations (EMO), 
for the Westinghouse Hanford Company. These efforts are for the 
study, design, fabrication, installation, and testing of new modular 
exhaust units for the 241-C-103 Tank and for several tanks which 
are candidates for the Rotary Mode Core Sampling (RMCS) 
characterization. If one exhaust system can be used in several ap- 
plications, during high activity and personnel exposure periods, 
then a tremendous savings to the capital investment needs, the 
annual operating budget, and decontamination and decommission- 
ing costs can be realized. 


15502 (WHC-SD-W025-AP-—001) Response Action Plan, 
Project W-025 Landfill, Hanford Site, Washington. Evans, G.C. 
Westinghouse Hanford Co., Richland, WA (United States). 5 Nov 
1992. 41p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Contract MLW-SVV-073750. Or- 
der Number DE93007119. Source: OSTI; NTIS; INIS; GPO Dep. 

This Response Action Plan (RAP) has been prepared for the 
Project W-025 Landfill on the Hanford Site. This landfill is a 
double-lined facility for disposal of mixed radioactive and haz- 
ardous chemical wastes, and is presently (August 1992) in the 
design and permitting stage. The W-025 Landfill complies with the 
design and operating requirements of the Resource Conservation 
and Recovery Act (RCRA, 1976), US Environmental Agency (EPA) 
technical guidance, and the Washington State Department of Ecol- 
ogy Dangerous Waste Regulations (Ecology 1991). Among the 
requirements contained in these regulations is the need to prepare 
a Response Action Plan. 


15503 (WHC-SP-—0850-Rev.1) Maintenance Implementation 
Plan for waste tank maintenance and production management: 
Revision 1. Kerwick, D.P. Westinghouse Hanford Co., Richland, 
WA (United States). Dec 1992. 66p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE93008159. Source: OSTI; NTIS; GPO Dep. 

The objective of the Maintenance Implementation Plan (MIP) is 
to describe how the Waste Tank facility will implement the require- 
ments established by DOE Order 4330.4A, Maintenance 
Management Program, Chapter 2.0 Nuclear Facilities (DOE 1990). 
The plan provides a blueprint for a disciplined approach to imple- 
mentation and compliance. Each element of the order is prioritized, 
categorized, and then placed into one of three phases for imple- 
mentation. 


15504 (WSRC-MS-—91-465) Initial demonstration of the 
vitrification of nuclear waste sludge containing an organic Cs- 
loaded ion exchange resin. Bibler, N.E.; Bibler, J.P.; Andrews, 
M.K.; Jantzen, C.M. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1991]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
921101-92: 16. Material Research Society _ international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93006873. Source: OSTI; NTIS; INIS; GPO Dep. 

When immobilizing into borosilicate glass the radionuclides in the 
caustic high-level radioactive wastes stored in the USA, the soluble 
fission product Cs-137 has to be removed from supernates of the 
wastes. In the current processes zeolites or an organic precipitant 
will be used to remove the Cs. These solids are then treated fur- 
ther and mixed with the radioactive sludges and vitrified into a 
borosilicate glass. This paper describes the vitrification of a mixture 
resulting from using a new process to remove Cs from the caustic 
supernate. An organic ion exchange resin is used. This resin was 
then mixed with sludge andfrit and vitrified. Using an organic ion 
exchange resin rather than zeolite or the organic precipitant has 
certain advantages. Some of these are discussed in the paper. Re- 
sults in the paper indicate that a mixture of the resin, sludge and 
frit can be successfully vitrified in a joule-heated, slurry fed melter. 
The redox state of the glass is lowered by the presence of the 





resin in the feed, but the glass is still suitable as a canistered 
wasteform for radioactive waste glass. 


15505 (WSRC-MS-92-232-Rev.2) Quality Assurance Pro- 
gram description, Defense Waste Processing Facility (DWPF): 
Revision 2. Maslar, S.R. Westinghouse Savannah River Co., 
Aiken, SC (United States). 2 Nov 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-930408-7-Rev.2: _ International high-level 
radioactive waste management conference, Las Vegas, NV (United 
States), 25-29 Apr 1993). Order Number DE93005334. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document describes the Westinghouse Savannah River 
Company’s (WSRC) Quality Assurance Program for Defense 
Waste Processing at the Savannah River Site (SRS). WSRC is the 
operating contractor for the US Department of Energy (DOE) at the 
SRS. The following objectives are achieved through developing 
and implementing the Quality Assurance Program: (1) Ensure that 
the attainment of quality (in accomplishing defense high-level 
waste processing objectives at the SRS) is at a level commensu- 
rate with the government's responsibility for protecting public health 
and safety, the environment, the public investment, and for effi- 
ciently and effectively using national resources. (2) Ensure that 
high-level waste from qualification and production activities conform 
to requirements defined by OCRWM. These activities include pro- 
duction processes, equipment, and services; and products that are 
planned, designed, procured, fabricated, installed, tested, operated, 
maintained, modified, or produced. 


15506 (WSRC-MS-92-345) Materlals evaluation programs 
at the Defense Waste Processing Facility. Gee, J.T.; Iverson, 
D.C.; Bickford, D.F. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE93006161. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) has been operating a nuclear 
fuel cycle since the 1950s to produce nuclear materials in support 
of the national defense effort. About 83 million gallons of high-level 
waste produced since operations began has been consolidated by 
evaporation into 33 million gallons at the waste tank farm. The De- 
partment of Energy authorized the construction of the Defense 
Waste Processing Facility (DWPF), the function of which is to im- 
mobilize the waste as a durable borosilicate glass contained in 
stainless steel canisters prior to the placement of the canisters in a 
federal repository. The DWPF is now mechanically complete and is 
undergoing commissioning and run-in activities. A brief description 
of the DWPF process is provided. 


15507 (WSRC-MS-—92-346-Rev.1) Life cycle cost analysis 
changes mixed waste treatment program at the Savannah 
River Site: Revision 1. Pickett, J.B.; England, J.L.; Martin, H.L. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-9303105—1- 
Rev.1: 1993 federal environmental restoration conference, 
Washington, DC (United States), 25-27 Mar 1993). Order Number 
DE93008072. Source: OSTI; NTIS; INIS; GPO Dep. 

A direct result of the reduced need for weapons production has 
been a re-evaluation of the treatment projects for mixed (haz- 
ardous/radioactive) wastes generated from metal finishing and 
plating operations and from a mixed waste incinerator at the Sa- 
vannah River Site (SRS). A Life Cycle Cost (LCC) analysis was 
conducted for two waste treatment projects to determine the most 
cost effective approach in response to SRS mission changes. A 
key parameter included in the LCC analysis was the cost of the 
disposal vaults required for the final stabilized wasteform(s) . The 
analysis indicated that volume reduction of the final stabilized 
wasteform(s) can provide significant cost savings. The LCC analy- 
sis demonstrated that one SRS project could be eliminated, and a 
second project could be totally “rescoped and downsized.” The 
changes resulted in an estimated Life Cycle Cost saving (over a 20 
year period) of $270,000,000. 


15508 (WSRC-MS—92-410-Rev.1) Rheology of Savannah 
River Site Tank 51 HLW radioactive sludge: Revision 1. Ha, 
B.C. Westinghouse Savannah River Co., Aiken, SC (United 
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States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-930205— 
16-Rev.1: Waste management '93, Tucson, AZ (United States), 28 
Feb - 4 mar 1993). Order Number DE93008076. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Savannah River Site (SRS) Tank 51 HLW radioactive sludge rep- 
resents a major portion of the first batch of sludge to be vitrified in 
the Defense Waste Processing Facility (DWPF) at SRS. The rheo- 
logical properties of Tank 51 sludge will determine if the waste 
sludge can be pumped by the current DWPF process cell pump 
design and the homogeneity of melter feed slurries. The rheologi- 
cal properties of Tank 51 sludge and sludge/frit slurries at various 
solids concentrations were measured remotely in the Shielded 
Cells Operations (SCO) at the Savannah River Technology Center 
(SRTC) using a modified Haake Rotovisco viscometer system. 
Rheological properties of Tank 51 radioactive sludge/Frit 202 slur- 
ries increased drastically when the solids content was above 41 wt 
%. The yield stresses of Tank 51 sludge and sludge/frit slurries fall 
within the limits of the DWPF equipment design basis. The appar- 
ent viscosities also fall within the DWPF design basis for sludge 
consistency. All the results indicate that Tank 51 waste sludge and 
sludge/frit slurries are pumpable throughout the DWPF processes 
based on the current process cell pump design, and should pro- 
duce homogeneous melter feed slurries. 


15509 (WSRC-MS—92-415) Computer simulation of the time 
dependent contents of a tank containing transuranics. Trum- 
ble, E.F. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-930395— 
3: Computer simulation in waste management and environmental 
sciences, Washington, DC (United States), 29 Mar - 1 apr 1993). 
Order Number DE93008501. Source: OSTI; NTIS; INIS; GPO Dep. 

The management of tanks containing radioactive waste requires 
the characterization of tank contents and an estimation of how 
those tank contents will change over time. The Savannah River 
Site (SRS) is currently in the process of characterizing a tank con- 
taining transuranic elements stored since the late 1970s. These 
isotopes are the by-products of a campaign to produce Pu-242 in 
the SRS reactors. In order to estimate the isotopic contents of this 
tank to the year 2100, a simulation, based largely on the methodol- 
ogy found in the CINDER(England, et al. 1970) computer code, 
was used to solve the equations associated with the natural pro- 
duction and decay processes in the tank. The results of this 
simulation will be used to determine the most prudent disposal/ 
recovery options available. 


15510 (WSRC-MS—92-501) Plutonium removal limit for the 
disposition of plutonium-bearing materials. White, W.C. (US- 
DOE, Washington, DC (United States)); Mowery, B.; Felt, R.; King, 
F.; Hurley, J.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
930205-9: Waste management '93, Tucson, AZ (United States), 
28 Feb - 4 mar 1993). Order Number DE93007448. Source: OST]; 
NTIS; GPO Dep. 

Recent changes in world politics have resulted in the United 
States reducing its nuclear weapons and stopping plutonium pro- 
duction. Prior plutonium production, dismantling warheads, and 
decontamination and decommissioning some facilities have pro- 
duced plutonium-bearing materials which must continue to be 
managed. As each lot of material is processed, the processor must 
decide whether to remove the plutonium before discarding the 
material or to discard it without plutonium removal. DOE has devel- 
oped a new method of making this decision, called the Plutonium 
Removal Limit System (PRLS). The system is based on defining a 
plutonium concentration above which the cost of disposing of 
plutonium-bearing materials will be less if plutonium is recovered 
and below which the cost will be less if plutonium is discarded (fol- 
lowing suitable waste treatment). This method minimizes the 
overall cost to DOE for disposing of the existing inventory of 
plutonium-bearing materials. The method was used to analyze the 
piutonium-discard limit for all categories of plutonium-bearing mate- 
tials currently at each site. This analysis indicated the need to 
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standardize the way sites make the remove-versus-discard deci- 
sion. For this purpose, a set of departmental plutonium removal 
limits was developed. DOE expects to approve implementing this 
new method at all facilities handling plutonium-bearing material in 
FY 93. 


15511 (WSRC-MS-92-503) Conditions for precipitation of 
copper phases in DWPF waste glass. Schumacher, R.F.; Ram- 
sey, W.G. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1993]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-930438— 
1: 95. annual meeting of the American Ceramic Society, 
Cincinnati, OH (United States), 18-22 Apr 1993). Order Number 
DE93008935. Source: OSTI; NTIS; INIS; GPO Dep. 

The Defense Waste Processing Facility (DWPF) precipitate hy- 
drolysis process requires the use of copper formate catalyst. The 
expected absorbed radiation doses to the precipitate require levels 
of copper formate that increase the potential for the precipitation of 
metallic copper in the DWPF Melter. The conditions required to 
avoid the precipitation of copper are described. 


15512 (WSRC-MS-92-513) Selection and cultivation of fi- 
nal vegetative cover for closed waste sites at the Savannah 
River Site, SC. Cook, J.R. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Salvo, S.K. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-930205-3: Waste management '93, Tucson, 
AZ (United States), 28 Feb - 4 mar 1993). Order Number 
DE93006884. Source: OSTI; NTIS; INIS; GPO Dep. 

Low-level, hazardous, and mixed waste disposal sites normally 
require some form of plant material to prevent erosion of the final 
closure cap. Waste disposal sites are closed and capped in a com- 
plex scientific manner to minimize water infiltration and percolation 
into and through the waste material. Turf type grasses are currently 
being used as a vegetative cover for most sites. Consequently, the 
sites require periodic mowing and other expensive annual mainte- 
nance practices. The purpose of this five year study was to 
evaluate alternative plant material for use on wastes sites that is 
quickly and easily established and economically maintained, 
retards water infiltration, provides maximum year-round evapotran- 
spiration, is ecologically acceptable and does not harm the closure 
cap. The results of the study are described in this report and sug- 
gest that two species of bamboo (Phyllostachys bissetii and P. 
rubromarainata) can be utilized to provide long lived, low mainte- 
nance, climax vegetation for the waste sites. These large species 
of bamboo will also reduce the probability of intrusion by humans, 
animals and deeply rooted plant species. 


15513 (WSRC-MS-—93-015) The effect of gamma irradiation 
of the volatility and redox state of simulated DWPF high-level 
nuclear waste glasses. Harbour, J.R.; Marra, J.C.; Bibler, N.E. 
Westinghouse Savannah River Co., Aiken, SC (United States). 11 
Jan 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93007976. Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma-induced volatility of simulated DWPF high-level nuclear 
waste glasses is highly dependent upon the redox state of the 
glass. For oxidized glasses with an Fe**/(Fe*+ + Fe%+) ratio < 0.1, 
no volatility was detected after gamma irradiation. Since the pro- 
jected DWPF high-level radioactive waste glasses will be oxidized, 
no significant gamma-induced volatility is expected for these 
glasses upto the glass transition temperature. For larger pieces of 
highly-reduced DWPF simulated waste glass, no volatility was 
observed (using ~100 mg pieces in the TGA) after gamma irradia- 
tion. However, for powdered samples of this reduced glass, 
volatility changes upon gamma radiation were detected at 350 and 
475°C. The volatility at 350°C was due to changes at the glass 
surface whereas the change in volatility at 475°C were due to in- 
teractions of gamma irradiation within the bulk of the glass. The 
glass transition temperatures of both oxidized and reduced glasses 
were unaffected by gamma irradiation but did increase upon a sec- 
ond heat cycle. Results are also presented which reveal that no 
significant change in redox level within the glass occurred as a re- 
sult of gamma irradiation. 
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15514 (WSRC-MS—93-409) Decomposition of tetraphenylb- 
orate precipitates used to Isolate Cs-137 from Savannah River 
Site high-level waste. Ferrara, D.M.; Bibler, N.E.; Ha, B.C. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1993]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-930205-14: Waste manage- 
ment ’93, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93007954. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents results of the radioactive demonstration of 
the Precipitate Hydrolysis Process (PHP) that will be performed in 
the Defense Waste Processing Facility (DWPF) at the Savannah 
River Site. The PHP destroys the tetraphenylborate precipitate that 
is used at SRS to isolate Cs-137 from caustic High-Level Waste 
(HLW) supernates. This process is necessary to decrease the 
amount of organic compounds going to the melter in the DWPF. 
Actual radioactive precipitate containing Cs-137 was used for this 
demonstration. 


15515 (WSRC-RP-89-647) Response to requests by FMF 
and DWPF concerning disposal of FMF saltstone drums in Z- 
Area vaults. Langton, C.A.; Cook, J.R. Westinghouse Savannah 
River Co., Aiken, SC (United States). 25 Jul 1989. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93005514. Source: OSTI; NTIS; 
GPO Dep. 

Disposal of FMF saltstone in 55 gallon drums in the Z-Area In- 
dustrial Waste Landfill requires modification of the landfill permit. 
Approximately 5000 drums of FMF saltstone are currently stored on 
SC DHEC-permitted concrete storage pads adjacent to the burial 
ground. At a meeting with DWPF, FMF, and EPS on July 18, 1989, 
IWT agreed to supply the following information: (1) Consequence 
of disposal of CCA (Cu, Cr, As) treated wood pallets in the Z-Area 
vaults. (Four drums of FMF saltstone are currently banded to each 
pallet.) (2) Consequence of placing partially filled FMF drums in the 
Z-Area vaults. (3) Formulation for clean grout back-fill. Grout will be 
emplaced around and over the drums, thereby isolating them from 
environment (rainwater) prior to vault capping. (4) Maximum loading 
of FMF saltstone drums in the Z-Area vaults. (5) Consequence of 
void volume in drums, in clean grout, or both on groundwater mod- 
eling results. This document is a response to the above requests. 


15516 (WSRC-RP-90-100-Rev.1) Glass sampling program 
during DWPF Integrated Cold Runs: Revision 1. Plodinec, M.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 30 
Mar 1990. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006328. Source: OSTI; NTIS; INIS; GPO Dep. 

The described glass sampling program is designed to achieve 
two objectives: To demonstrate Defense Waste Processing Facility 
(DWPF) ability to control and verify the radionuclide release prop- 
erties of the glass product; To confirm DWPF's readiness to obtain 
glass samples during production, and SRL's readiness to analyze 
and test those samples remotely. The DWPF strategy for control of 
the radionuclide release properties of the glass product, and verifi- 
cation of its acceptability are described in this report. The basic 
approach of the test program is then defined. 


15517 (WSRC-RP-91-1058) Reverse osmosis performance 
with solutions containing tri-n-butyl phosphate. Siler, J.L. 
Westinghouse Savannah River Co., Aiken, SC (United States). 22 
Oct 1991. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93008503. Source: OSTI; NTIS; GPO Dep. 

Tests were conducted to determine whether the reverse osmosis 
(RO) units at the F/H Effluent Treatment Facility (ETF) at the 
Savannah River could be made to process solutions containing tri- 
n-butyl phosphate (TBP). It was desired to test whether operation 
at a feed pH other than neutral would improve performance. Test 
results are discussed in this report and indicate that little improve- 
ment in the water flux can be expected at other pH values. 


15518 


(WSRC-RP-91-1138) Estimated steady-state compo- 
sitions of supematant liquid during sludge washing. Hobbs, 
D.T. Westinghouse Savannah River Co., Aiken, SC (United 
States). 12 Nov 1991. 7p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93008796. Source: OSTI; NTIS; INIS; GPO Dep. 

Steady-state hydroxide, pH, carbonate and bicarbonate levels 
have been estimated for supernatant liquids during sludge washing 
and storage. These compositions were needed in order to prepare 
synthetic solutions for determining inhibitor requirements. The 
steady-state pH was plotted versus the nitrate concentration and 
fitted to a logarithmic expression of the form, pH = 10.23 x 
[NOz—]®-°'78 where [NO3—] is the concentration of nitrate in 
moles/liter. Similar expressions were also developed for calculating 
the concentrations of carbonate and bicarbonate as a function of 
the nitrate concentration. 


15519 (WSRC-RP-92-037-Rev.1) Errors of DWPF frit analy- 
sis: Final report: Revision 1. Schumacher, R.F. Westinghouse 
Savannah River Co., Aiken, SC (United States). 20 Jan 1993. 48p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DES93009899. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Glass frit will be a major raw material for the operation of the 
Defense Waste Processing Facility. The frit will be controlled by 
certificate of conformance and a confirmatory analysis from a com- 
mercial analytical laboratory. The following effort provides additional 
quantitative information on the variability of frit chemical analyses 
at two commercial laboratories. Identical samples of IDMS Frit 202 
were chemically analyzed at two commercial laboratories and at 
three different times over a period of four months. The SRL-ADS 
analyses, after correction with the reference standard and normal- 
ization, provided confirmatory information, but did not detect the 
low silica level in one of the frit samples. A methodology utilizing 
elliptical limits for confirming the certificate of conformance or con- 
firmatory analysis was introduced and recommended for use when 
the analysis values are close but not within the specification limits. 
It was also suggested that the lithia specification limits might be re- 
duced as long as CELS is used to confirm the analysis. 


15520 (WSRC-RP-92-340) Method for keeping RBOF waste 
within EPA pH limits for nonhazardous waste. Cobb, C.L.; Bau- 
mann, E.W.; Wilson, W.N.; Young, J.E. Westinghouse Savannah 
River Co., Aiken, SC (United States). 18 Feb 1992. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93008506. Source: OSTI; NTIS; 
GPO Dep. 

A system to control corrosion, while reducing the amount of haz- 
ardous waste generated, is proposed for the RBOF receiving 
basin. Details of the chemistry, experimental setup, and methods 
for monitoring pH are included in this report. 


15521 (WSRC-RP-92-361) Foam application of oxalic acid 
as a decontamination waste minimization tool. Peterson, K.D. 
Westinghouse Savannah River Co., Aiken, SC (United States). 9 
Mar 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93008510. Source: OST!; NTIS; GPO Dep. 

The use of foam in applying decontamination solutions has 
proven to be an effective waste minimization strategy. Initial trials 
in 299-H indicated a 70% reduction in waste volume. An overpres- 
surization of the equipment during a decon operation. however, 
indicated the need to better define chemical compatibility and to 
develop inherently safer equipment. A foamer system with an open 
solution vessel and 1:1 ratio pneumatically actuated pump was 
modified, tested and found to operate satisfactorily. Laboratory 
tests indicate no significant incompatibilities between the foam 
agent and oxalic or dilute nitric acid solutions. Oxalic acid/foam 
agent compatibility was verified in the foamer vessel for concentra- 
tions up to 4 weight percent. It is recommended, however, that 1 
weight percent oxalic acid be used in plant decon operations. The 
defoamer used previously is no longer in production. A new de- 
foamer remains to be tested. Limited use of the foamer in 299-H 
can now be initiated. Long term use of foam and its impact on 
waste tank processes is being reviewed. 


15522 (WSRC-RP-92-793-Rev.1) Technical bases DWPF 
Late Washing Facility: Revision 1. Fish, D.L.; Landon, L.F. 
Westinghouse Savannah River Co., Aiken, SC (United States). 10 
Aug 1992. 65p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC09-89SR18035. 
DE93006888. Source: OSTI; NTIS; GPO Dep. 
A task force recommended that the technical feasibility of a “Late 
Wash’ facility be assessed [1]. In this facility, each batch of 
tetraphenylborate slurry from Tank 49 would be given a final wash 
to reduce the concentrations of nitrite and radiolysis products to 
acceptable levels. Laboratory-scale studies have demonstrated that 
d the nitrite content of the slurry fed to DWPF is reduced to 0.01 M 
or less (and at least a 4X reduction in concentration of the soluble 
species is attained), (1) the need for HAN during hydrolysis is 
eliminated (eliminating the production of ammonium ion during hy- 
drolysis), (2) hydrolysis may be done with a catalyst concentration 
that will not exceed the copper solubility in glass and (3) the non- 
polar organic production during hydrolysis is significantly reduced. 
The first phase of an aggressive research and development pro- 
gram has been completed and all test results obtained to date 
support the technical feasibility of Late Washing. Paralleling this 
research and development effort is an aggressive design study di- 
rected by DWPF to scope and cost retrofitting the Auxiliary Pump 
Pit (APP) to enable performing a final wash of each batch of precip- 
itate slurry before R is transferred into the DWPF Soft Processing 
Cell (SPC). An initial technical bases for the Late Wash Facility was 
transmitted to DWPF on June 15, 1992. Research and develop- 
ment activities are continuing directed principally at optimization of 
the cross-f low fitter decontamination methodology and pilot-scale 
validation of the recommended benzene stripping metodology. 


Order Number 


15523 (WSRC-RP-92-869) Radioactive demonstration of 
the “late wash” Precipitate Hydrolysis Process. Bibler, N.E.; 
Ferrara, D.M.; Ha, B.C. Westinghouse Savannah River Co., Aiken, 
SC (United States). 30 Jun 1992. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006166. Source: OSTI; NTIS; INIS; GPO Dep. 
This report presents results of the radioactive demonstration of 
the DWPF Precipitate Hydrolysis Process as it would occur in the 
“late wash” flowsheet in the absence of hydroxylamine nitrate. Ra- 
dioactive precipitate containing Cs-137 from the April, 1983, in-tank 
precipitation demonstration in Tank 48 was used for these tests. 


15524 (WSRC-RP-92-897-Rev.1) DWPF PCCS version 2.0 
test case: Revision 1. Brown, K.G.; Pickett, M.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). 13 Aug 1992. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE93006324. Source: 
OSTI; NTIS; INIS; GPO Dep. 

To verify the operation of the Product Composition Control 
System (PCCS), a test case specific to DWPF operation was de- 
veloped. The values and parameters necessary to demonstrate 
proper DWPF product composition control have been determined 
and are presented in this paper. If this control information (i.e., for 
transfers and analyses) is entered into the PCCS as illustrated in 
this paper, and the results obtained correspond to the 
independently-generated results, it can safely be said that the 
PCCS is operating correctly and can thus be used to control the 
DWPF. The independent results for this test case will be generated 
and enumerated in a future report. This test case was constructed 
along the lines of the normal DWPF operation. Many essential pa- 


_fameters are internal to the PCCS (e.g., property constraint and 


variance information) and can only be manipulated by personnel 
knowledgeable of the Symbolics® hardware and software. The va- 
lidity of these parameters will rely on induction from observed 
PCCS results. Key process control values are entered into the 
PCCS as they would during normal operation. Examples of the 
screens used to input specific process control information are pro- 
vided. These inputs should be entered into the PCCS database, 
and the results generated should be checked against the indepen- 
dent, computed results to confirm the validity of the PCCS. 


15525 (WSRC-RP-92-903) The comparison of DYNA3D to 
approximate solutions for a partially- full waste storage tank 
subjected to selsmic loading. Zasiawsky, M.; Kennedy, W.N. 
Westinghouse Savannah River Co., Aiken, SC (United States). 30 
Sep 1992. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93005791. Source: OSTI; INIS; NTIS (documentation only); 
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ESTSC (complete software package), P.O. Box 1020, Oak Ridge, 
TN 37831-1020; GPO Dep. 

Mathematical solutions to the problem consisting of a partially-full 
waste tank subjected to seismic loading, embedded in soil, is clas- 
sically difficult in that one has to address: soil-structure interaction, 
fluid-structure interaction, non-linear behavior of material, dynamic 
effects. Separating the problem and applying numerous assump- 
tions will yield approximate solutions. This paper explores methods 
for generating these solutions accurately. 


15526 (WSRC-RP-92-925) Initial technical basis for late 
washing filter cleaning. Morrissey, M.F.; Dworjanyn, L.O. West- 
inghouse Savannah River Co., Aiken, SC (United States). 23 Jul 
1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006791. Source: OSTI; NTIS; GPO Dep. 

Bench scale filter cleaning tests at the Savannah River Technol- 
ogy Center have shown that cross-flow filter elements can be 
cleaned between late wash filtration runs and restored to original 
clean water flux conditions. The most effective cleaning technique 
was high flow axial recirculation, followed by flushing with caustic 
solution. Simple flushing with oxalic acid and caustic is less effec- 
tive and is not recommended because of adverse experience in 
ITP filter cleaning and uncertainty in the nature of radiolysis by- 
product contaminants. 


15527 (WSRC-RP-92-974) Criticality assessment of LLR- 
WDF closure. Sarrack, A.G.; Weber, J.H.; Woody, N.D. 
Westinghouse Savannah River Co., Aiken, SC (United States). 6 
Oct 1992. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006887. Source: OSTI; NTIS; INIS; GPO Dep. 

During the operation of the Low Level Radioactive Waste Dis- 
posal Facility (LLRWDF), large amounts (greater than 100 kg) of 
enriched uranium (EU) were buried. This EU came primarily from 
the closing and decontamination of the Naval Fuels Facility in the 
time period from 1987-1989. Waste Management Operations 
(WMO) procedures were used to keep the EU boxes separated to 
prevent possible criticality during normal operation. Closure of the 
LLRWDF is currently being planned, and waste stabilization by Dy- 
namic Compaction (DC) is proposed. Dynamic compaction will 
crush the containers in the LLRWDF and result in changes in their 
geometry. Research of the LLRWDF operations and record keeping 
practices have shown that the EU contents of trenches are known, 
but details of the arrangement of the contents cannot be proven. 
Reviews of the trench contents, combined with analysis of potential 
critical configurations, revealed that some portions of the LLRWDF 
can be expected to be free of criticality concerns while other sec- 
tions have credible probabilities for the assembly of a critical mass, 
even in the uncompacted configuration. This will have an impact 
on the closure options and which trenches can be compacted. 


15528 (WSRC-RP-92-991) Waste acceptance and the 
DWPF Startup Test Program: Impacts of process changes. 
Plodinec, M.J. Westinghouse Savannah River Co., Aiken, SC 
(United States). 24 Aug 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006169. Source: OSTI; NTIS; INIS; GPO Dep. 

The DWPF is currently carrying out a Startup Test Program 
which will lead to radioactive operations in the facility. The objec- 
tive of a significant portion of this program is to demonstrate that 
the DWPF can reliably make glass which satisfies DOE’s product 
specifications. This objective will be achieved through a series of 
integrated process campaigns using feeds of various compositions 
(the Qualification Runs).2 During these campaigns, the DWPF 
Glass Product Contro! Programs (GPCP) will be used to ensure 
that glass is made which meets specifications. The GPCP uses a 
correlation between glass composition and leach test results to de- 
termine whether a particular batch of feed will make acceptable 
glass (i.e., glass which will meet the specifications). 


15529 (WSRC-RP-92-996) Effectiveness of decanter modi- 
fications on organic removal. Lambert, D.P. Westinghouse 
Savannah River Co., Aiken, SC (United States). 20 Aug 1992. 95p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC09-89SR18035. Order Number DE93006167. Source: 
OSTI; NTIS; GPO Dep. 

A series of runs were planned in the Precipitate Hydrolysis 
Experimental Facility (PHEF) at the Savannah River Plant to deter- 
mine the effectiveness of equipment and process modifications on 
the PHEF decanter organic removal efficiency. Runs 54-59 were 
planned to test the effectiveness of spray recirculation, a new 
decanter, heated organic recirculation and aqueous drawoff on or- 
ganic removal efficiency in the revised HAN flowsheet. Runs 60-63 
were planned to provide a comparison of the original and new de- 
canter designs on organic removal efficiency in the late wash 
flowsheet without organic recirculation. Operational problems were 
experienced in both the PHEF and IDMS pilot facilities because of 
the production of high boiling organics and the low organic removal 
efficiency of the PHEF decanters. To prevent these problems in the 
DWPF Salt and Chemical Cells, modifications were proposed to 
the decanter and flowsheet to maximize the organic removal effi- 
ciency and minimize production of high boiling organics. 


15530 (WSRC-RP-92-998) Two-step chemical decontami- 
nation technology. Rankin, W.N. Westinghouse Savannah River 
Co., Aiken, SC (United States). 14 Aug 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93007457. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An improved two-step chemical decontamination technique was 
recently developed at INEL. This memorandum documents the ad- 
dition of this technology to the SRTC arsenal of decontamination 
technology. A two-step process using NAOH, KMnQO, followed by 
HNOs3 was used for cleaning doorstops (small casks) in the SRTC 
High Level Caves in 1967. Subsequently, more aggressive chemi- 
cal techniques have been found to be much more effective for our 
applications. No further work on two-step technology is planned. 


15531 (WSRC-RP-92-1027) Late washing filter cleaning cy- 
cle demonstration. Meyer, M.L.; McCabe, D.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). 31 Aug 1992. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93006570. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The DWPF Late Washing Facility will fitter cesium and potassium 
tetraphenyl borate (TPB) solids using a Mott sintered metal filter, 
identical to the filter now used in the In-tank Precipitation Facility. 
The purpose of the late wash step is primarily to remove the nitrite 
salts from the slurry prior to delivery to DWPF. Periodic chemical 
cleaning of the filter will be required, presumably after each batch 
although the actual required frequency could not be determined on 
the lab-scale. Minimization of chemical cleaning solution volumes is 
key to maximizing the attainment of the Late Wash facility. This re- 
port summarizes work completed in experiments designed to 
identify minimum cieaning solution requirements. 


15532 


(WSRC-RP-S2-1029) Filtering reprecipitated slurry. 
Morrissey, M.F. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93006159. Source: OSTI; NTIS; GPO Dep. 

As part of the Late Washing Demonstration at Savannah River 
Technology Center, Interim Waste Technology has filtered reprecip- 


itated and non reprecipitated slurry with the Experimental 
Laboratory Filter (ELF) at TNX. Reprecipitated slurry generates 
higher permeate fluxes than non reprecipitated slurry. Washing re- 


precipitated slurry may require a defoamer because reprecipitation 
encourages foaming. 


15533 (WSRC-RP-92-1030) Late Washing efficiency. Mor- 
rissey, M.F. Westinghouse Savannah River Co., Aiken, SC (United 
States). 31 Aug 1992. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE93006568. Source: OSTI; NTIS; INIS; GPO Dep. 

Interim Waste Technology has demonstrated the Late Washing 
concept on the Experimental Laboratory Filter (ELF) at TNX. In two 
tests, washing reduced the [NO2~—] from 0.08 M to approximately 
0.01 M on slurries with 2 year equivalent radiation exposures and 
9.5 wt. % solids. For both washes, the [NO2~] decreased at rates 





near theoretical for a constant volume stirred vessel, indicating ap- 
proximately 100% washing efficiency. Permeate flux was greater 
than 0.05 gpm/ft? for both washes at a transmembrane pressure of 
50 psi and flow velocity of 9 ft/sec. 


15534 (WSRC-RP-92-1056) Nitric acid requirement for 
treating sludge. Hsu, C.W. Westinghouse Savannah River Co., 
Aiken, SC (United States). 4 Sep 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93005522. Source: OSTI; NTIS; GPO Dep. 

The hydroxylamine nitrate (HAN) precipitate hydrolysis process 
produces sufficient oxidant (nitrate) such that the resulting blend of 
formic acid treated sludge and the aqueous product from hydrolysis 
(PHA) produces a melter feed of acceptable redox (i.e. Fe+2/Total 
Fe <0.33). With implementation of Late Washing (to reduce the ni- 
trite content of the tetraphenyborate slurry produced during in-Tank 
Precipitation to 0.01M or less), HAN is no longer required during 
hydrolysis. As a result, the nitrate content of the metter feed will be 
reduced greater than an order-of-magnitude and the resulting 
melter feed produced will be too reducing. If formic acid treatment 
of the sludge is retained, it will be necessary to trim the melter 
feed with an oxidant to attain a proper redox. Rather than trimming 
the melter feed with an oxidant subsequent to the SRAT cycle in 
which formic acid is used to acidify the sludge, the Savannah River 
Technology Center (SRTC) has recommended this be accom- 
plished by conversion to nitric acid addition to the Sludge Receipt 
and Adjustment Tank (SRAT) in place of formic acid (1). This mem- 
orandum specifies the stoichiometric bases for determining the 
nitric acid requirement for the SRAT. 


15535 (WSRC-RP-92-1078) Statistical analysis of DWPF 
reference canister dimensions. Pickett, M.A.; Brown, K.G. West- 
inghouse Savannah River Co., Aiken, SC (United States). 10 Sep 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 


DE93006323. Source: OSTI; NTIS; INIS; GPO Dep. 


Twenty dimensional measurements were conducted on seven 
empty Defense Waste Processing Facility (DWPF) reference canis- 
ters. These measurements were repeated after the canisters were 
filled with simulated nuclear waste glass. An in-depth statistical 
analysis of the results indicated that changes do occur as a result 
of filling the steel canisters with glass poured at 1150°C for four of 
the parameters. While small, these changes were statistically sig- 
nificant. The analysis indicates the maximum dimensional change 
found to occur after the filling for each variable. Statistical tests 
were used to determine if canister dimensions do significantly 
change, and corresponding variance information is presented. The 
results showed that the four measured parameters affected by fill- 
ing are bottom diameter, bottom end diameter flange tilt, and lower 
head mismatch. Significant variability also existed for height, upper 
weld, ID label, lower head mismatch, and lower head ovality due to 
the measurements coming from different canisters. Finally, lower 
head mismatch showed variability caused by the data being taken 
at different locations on the canister. This location effect did not af- 
fect any of the other variables in this way. 


15536 (WSRC-RP-—92-1101) Late wash cross-fiow filter or- 
ganic balance. Baich, M.A. Westinghouse Savannah River Co., 
Aiken, SC (United States). 16 Nov 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93006880. Source: OSTI; NTIS; 
GPO Dep. 

A recent DOE-Savannah River review of the results and data 
from the Late Washing Crossflow Fitter assessment identified the 
fate of biphenyl as a concern in the Late Washing material bal- 
ance. The concern arose because after the late washing operation 
only about 40% of the biphenyl remained in the irradiated precipi- 
tate and analyses of the spent wash water stream did not account 
for the missing biphenyl [2]. This document summarizes the results 
of subsequent filtration studies on the behavior and fate of all 
known organic precipitate feed components including biphenyl. The 
study employed a statistically designed material balance across a 
laboratory crossflow fitter. Data from two separate experiments are 
presented here. Results of the first study indicated no statistically 
significant loss of biphenyl, diphenyimercury, 0-terphenyl, dipheny- 
lamine, or aniline. Results did indicate minor losses of phenylboric 
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acid, M-terphenyl, P-terphenyl, and a significant production of phe- 
nol, believed to be due to the way in which the experiment was 
performed. A second experiment demonstrated no statistically sig- 
nificant lose of any of the organic compounds. 


15537 {WSRC-RP-92-1155) Plutonium oxide dissolution. 
Gray, J.H. Westinghouse Savannah River Co., Aiken, SC (United 
States). 30 Sap 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93007977. Source: OSTI; NTIS; INIS; GPO Dep. 

Several processing options for dissolving plutonium oxide (PuO.) 
from high-fired materials have been studied. The scoping studies 
performed on these options were focused on PuOz typically gener- 
ated by burning plutonium metal and PuO, produced during 
incineration of alpha contaminated waste. At least two processing 
options remain applicable for dissolving high-fired PuO2 in canyon 
dissolvers. The options involve solid solution formation of PuO, 
With uranium oxide (UO) and alloying incinerator ash with 
aluminum. An oxidative dissolution process involving nitric acid so- 
lutions containing a strong oxidizing agent, such as cerium (IV), 
was neither proven nor rejected. This uncertainty was due to diffi- 
culty in regenerating cerium (IV) ions during dissolution. However, 
recent work on silver-catalyzed dissolution of PuO. with persulfate 
has demonstrated that persulfate ions regenerate silver (Il). Use of 
persulfate to regenerate cerium (IV) or bismuth (V) ions during dis- 
solution of PuOz materials may warrant further study. 


15538 (WSRC-RP-92-1158) Hg removal from SRTC labora- 
tory waste using an in-tank ion exchange probe. Bioler, J.P.; 
DeGange, J.J. Westinghouse Savannah River Co., Aiken, SC 
(United States). 25 Sep 1992. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006168. Source: OSTI; NTIS; INIS; GPO Dep. 

An in-tank ion exchange column, described here, has been con- 
structed to operate in the waste tanks at the Savannah River 
Technology Center (SRTC). The purpose of the column is to re- 
move dissolved mercury from laboratory wastes and capture them 
on Duolite™ GT-73 resin. This paper summarizes the results of op- 
eration of such a column on two batches of waste in one high 
activity tank and on one batch of waste in a low activity tank for 
the purpose of removing mercury from the liquid wastes. Sufficient 
mercury decontamination was demonstrated with the in-tank resin 
removal system, after twenty four hours of operation in each tank, 
to render the waste nonhazardous and enable shipment to the F- 
Area evaporator. : 


15539 (WSRC-RP-92-1163) Equilibrium ammonium con- 
centration in slurry mix evaporator condensate tank (SMECT) 
with ammonia scrubbers. Lambert, D.P. Westinghouse Savannah 
River Co., Aiken, SC (United States). 25 Sep 1992. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93006881. Source: OSTI; NTIS; 
GPO Dep. 

During design reviews of the Recycle Colection Tank (RCT) at 
the Savannah River Site it was determined that in all cases the 
RCT scrub solution could not be routed to the RCT. During trans- 
fers to the tank farm (estimated ten hour cycle), the ammonia 
evolved from the RCT is scrubbed by the RCT scrubber and the 
ammonia scrub water must be returned to the SMECT. The result 
of this is an increased steady state concentration of ammonium in 
the SMECT water used for the ammonia scrubbers. The maximum 
ammonium concentration is necessary for the sizing of the ammo- 
nia scrubbers for the Sludge Receipt and Adjustment Tank 
(SRAT),Siurry Mix Evaporator (SME), and RCT. 


15540 (WSRC-RP-92-1211) Summary of DWPF antifoam 
requirements. Marek, J.C. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006162. Source: OSTI; NTIS; GPO Dep. 
Documentation of all DWPF process steps where an antifoam is 
or may be required was requested as a DWPT deliverable item for 
DWPF Cold Chemical Runs [1]. This report identifies all DWPF 
process steps where an antifoam is required and process steps 
where an antifoam may potentially be required. Special solvents 
and the recommended concentration of active antifoam ingredient 
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are identified as are areas of active development work by DWPT 
on antifoams for DWPF processing. The report summarizes the 
current state of knowledge about antifoam use for both DWPF 
Cold Chemical Runs and for future radioactive operations. Sum- 
mary charts are provided for quick reference and more details are 
given in the body of the report. 


15541 (WSRC-RP-92-1213) Hydrogen generation in SRAT 
with nitric acid and late washing flowsheets. Hsu, C.W. West- 
inghouse Savannah River Co., Aiken, SC (United States). 26 Oct 
1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93007455. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently, SRTC recommended two process changes: (1) a final 
wash of the tetraphenylborate precipitate feed slurry and (2) the 
use of nitric acid to neutralize the sludge in the SRAT. The first 
change produced an aqueous hydrolysis product (PHA) with higher 
formic acid/formate and copper concentration, and reduced the ni- 
trate content in the PHA by an order of magnitude. The second 
change is to substitute part of formic acid added to the SRAT with 
nitric acid, and therefore may reduce the hydrogen generated in 
the SRAT as well as provide nitrate as an oxidant to balance the 
redox state of the melter feed. The purpose of this report is to de- 
termine the pertinent variables that could affect the hydrogen 
generation rate with these process changes. 


15542 (WSRC-RP-92-1215) At-line benzene monitor for 
measuring benzene in precipitate hydrolysis aqueous. Jenkins, 
W.J. Westinghouse Savannah River Co., Aiken, SC (United 
States). 14 Oct 1992. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DES93008936. Source: OSTI; NTIS; INIS; GPO Dep. 

A highly accurate and repeatable at-line benzene monitor 
(ALBM) has been developed to measure the benzene concentra- 
tion in precipitate hydrolysis aqueous (PHA) in the DWPF. This 
analyzer was conceived and jointly developed within SRTC by the 
Analytical Development and the Defense Waste Process Technol- 
ogy Sections with extensive support from the Applied Statistics 
Group and the TNX Operations Section. It is recommended that an 
ALBM specifically adapted to DWPF analytical requirements be 
used to measure benzene in PHA; calibrations be performed using 
a 10% methanol solution matrix (for standard stability); and based 
on experience gained in development at TNX, the services of ADS 
and ASG be employed to both adapt the ALBM to DWPF require- 
ments and develop statistical control procedures. 


15543 (WSRC-RP-92-1237) Hydrogen generation during 
IDMS demonstrations of the Late Washing and Nitric Acid 
flowsheets. Ritter, J.A. Westinghouse Savannah River Co., Aiken, 
SC (United States). 19 Oct 1992. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-89SR18035. 
Order Number DE93006879. Source: OSTI; NTIS; GPO Dep. 

Recently, Late Washing (LW) and Nitric Acid (NA) flowsheets, 
developed respectively for the DWPF at Savannah River Technol- 
ogy Center SPC and CPC, were demonstrated in the one-fifth 
scale DWPF pilot facilities, PHEF and IDMS. Using the LW flow- 
sheet, four runs in the PHEF produced enough PHA for two runs in 
the IDMS (denoted by PX4 and PX5). One of the objectives of 
these IDMS runs was to obtain peak hydrogen generation rates 
and compare them to the peak hydrogen generation rate design 
basis obtained from a previous IDMS run, based on the HAN and 
Formic Acid (HAN-FA) flowsheets. 


15544 (WSRC-RP-92-1247) Nitric acid-formic acid compat- 
ibility in DWPF. Eibling, R.E. Westinghouse Savannah River Co., 
Aiken, SC (United States). 20 Oct 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006878. Source: OSTI; NTIS; GPO Dep. 

The addition of the Nitric Acid Flowsheet to the DWPF feed 
preparation process introduces nitric acid into a vessel which will 
subsequently receive a formic acid solution. The combination of 
these two acids suggests that a denitration reaction might occur. 
This memorandum reviews the conditions under which a denitra- 
tion reaction is possible and compares these conditions to DWPF 
operating conditions. 
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15545 (WSRC-RP-92-1259) Alternative washing strategy 
during in-tank precipitation processing. Walker, D.D.; Hobbs, 
D.T. Westinghouse Savannah River Co., Aiken, SC (United 
States). 30 Oct 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93008505. Source: OSTI; NTIS; GPO Dep. 

If late washing of precipitate is available, it is possible to modify 
the normal washing phase of the ITP process so that tank corro- 
sion is prevented by inhibiting with sodium hydroxide rather than 
sodium nitrite. Hydroxide inhibition has numerous advantages to a 
hydroxide/nitrite flowsheet.1 However, the rate of hydroxide deple- 
tion due to radiolysis and C02 absorption were uncertainties. Based 
on recent experiments and calculations: hydroxide consumption by 
radiolysis will be 0.01 molar per month during Tank 49 storage, hy- 
droxide depletion due to C0, absorption will vary from 0.0006 to 
0.025 molar per month for waste volumes between 50,000 and 1 
million gallons and air flowrates between 100 and 200 cfm. A nom- 
inal rate of 0.006 molar/month (or less) is expected in Tank 49 
after the first two ITP cycles have been completed. A material bal- 
ance for the ITP process based on hydroxide inhibition has been 
calculated and the potential savings have been estimated. 


15546 (WSRC-RP-92-1294) Late Wash Filter Demonstra- 
tion Unit program plan. Nash, C.A.; Budenstein, S.A.; Boersma, 
M.D. Westinghouse Savannah River Co., Aiken, SC (United 
States). 10 Nov 1992. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE93006876. Source: OSTI; NTIS; GPO Dep. 

This report details a planned a non-radioactive engineering 
demonstration of the DWPF Late Wash Facility (LWF) for washing 
salt precipitate feed, and of the In-Tank Precipitate (ITP) filters. The 
scale will be 0.05 to 0.1, with some larger components, prototypical 
instruments, and full-length filter elements. Precipitate slurry for late 
wash tests will be fully irradiated (3EO8 rads). Program needs and 
objectives are to demonstrate LWF design, optimize LWF process 
operations including filter cleaning and benzene sparging, test ac- 
tua! instruments including benzene and nitrite monitors, and test 
advanced design concepts such as etched filters. In addition, the 
Late Wash Filter Demonstration Unit (LWFDU) will support the op- 
eration and long-term improvement of ITP filtration. The expected 
cost of the LWFDU is $1.8 million. Operating costs in FY 1993 are 
expected to be $1.0 million. Testing is expected to begin 3QFY93, 
with LWF design confirmation and LWF operations bases com- 
pleted by the end of 1QFY94. 


15547 (WSRC-RP-92-1305) IDMS and DWPF SRAT offgas 
flux and particle entrainment. Ritter, J.A. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 11 Nov 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93006877. Source: 
OSTI; NTIS; GPO Dep. 

Bench scale experiments showed that the peak H2 generation 
rate increases with an increase in the PHA addition/evaporation 
rate. A 2,500 gal Slurry Mix Evaporator Condensate Tank (SMECT) 
was installed in the IDMS to allow performing PHA addition and 
evaporation both at the same rate and continuously. The SMECT 
allowed prototypic boil-up rates to be used, which allowed the in- 
vestigation of hydrogen evolution in a more prototypic fashion and 
also made it possible to investigate solids entrainment. in the 
offgas. The results of these investigations are discussed in this re- 
port. 


15548 (WSRC-TR-92-031) Limits for the new DWPF melter 
off-gas jumper |.D. Choi, A.S. Westinghouse Savannah River Co., 
Aiken, SC (United States). 22 Jan 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93009112. Source: OSTI; NTIS; 
GPO Dep. 

In order to minimize solids deposition in the off-gas line between 
the primary film cooler and the quencher, Savannah River Labora- 
tory (SRL) recommended earlier that a new DWPF melter off-gas 
jumper be built which would increase the off-gas velocity from less 
than 40 ft/s under the original design to at least 55 ft/s, excluding 
the melter air inleakage. Two design changes proposed for the new 
jumper were: (1) relocation of the entry point for the melter pres- 
sure control air from the current position near the quencher to near 





the film cooler exit, and (2) reduction of the inside diameter of the 
jumper from 8.33 to 7.156 inches. The objective of this study was 
to confirm the, optimum inside diameter (|.D.) proposed earlier and 
determine the upper and lower limits for the optimum, |.D. to initi- 
ate the actual design process. Based on more conservative bases 
for optimization used in this study, it was determined that the de- 
sign limits for the new jumper |.D. is 7.15 < |.D. < 7.25 inches. 


15549 (WSRC-TR-92-67) Defense Waste Processing Facil- 
ity: Report of task force on options to mitigate the effect of 
nitrite on DWPF operations: Savannah River Site 200-S Area. 
Randall, D. (ed.); Marek, J.C. Westinghouse Savannah River Co., 
Aiken, SC (United States). Mar 1992. 189p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE93007695. Source: OSTI; NTIS; GPO Dep. 

The possibility of accumulating ammonium nitrate (an explosive) 
as well as organic compounds in the DWPF Chemical Processing 
Cell Vent System was recently discovered. A task force was there- 
fore organized to examine ways to avoid this potential hazard. Of 
thirty-two processing/engineering options screened, the task force 
recommended five options, deemed to have the highest technical 
certainty, for detailed development and evaluation: Radiolysis of ni- 
trite in the tetraphenylborate precipitate slurry feed in a new 
corrosion-resistant facility. Construction of a Late Washing Facility 
for precipitate washing before transfer to the DWPF; “Just-in-Time” 
precipitation; Startup Workaround by radiolysis of nitrite in the ex- 
isting corrosion-resistant Pump Pit tanks; Ammonia venting and 
organics separation in the DWPF; and, Estimated costs and sched- 
ules are included in this report. 


15550 (WSRC-TR-92-069) Response of DWPF thermal 
flowmeters to composition change: Effect on 02 determination 
in Salt Process Cell. Jacobs, R.A. Westinghouse Savannah River 
Co., Aiken, SC (United States). 3 Feb 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE93008508. Source: OSTI; NTIS; 
GPO Dep. 

Thermal flowmeters (more accurately described as hot wire 
anamometers) have been installed in the Salt Process Cell (SPC) 
at the Savannah River Site to measure in-cell process flows. How- 
ever, upon investigating the effect of composition on thermal flow 
meters, it was concluded that determining a priori correction factors 
is a very complicated process requiring fairly precise knowledge of 
the vapor composition and the meter characteristics. It is recom- 
mended that DWPF estimate air enieakage using a test procedure 
similar to one being developed in the Precipitate Hydrolysis Experi- 
mental Facility (PHEF) which circumvents the correction problem 
by in situ calibration, and develop a profile which characterizes air 
inleakage as a function of AP to be used in conjunction with the in- 
leakage test procedure. The recommended test procedure has 
some distinct advantages over the simple material balance ap- 
proach. More detailed information on the characteristics of thermal 
flow meters the recommended air inleakage test procedure, and 
the inleakage profile are discussed in this report. 


15551 (WSRC-TR-92-110-Pt.1) TWF process cell through- 
put study. Fisher, D.L. Westinghouse Savannah River Co., Aiken, 
SC (United States). 28 Feb 1992. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006874. Source: OSTI; NTIS; INIS; GPO Dep. 

The TWF will prepare transuranic (TRU) waste for permanent 
disposal at the Waste Isolation Pilot Plant (WIPP). WH&MP’s early 
participation in the TWF project included the installation and testing 
of a WPC mockup (using the conceptual design). Operating experi- 
ence indicated significant improvements could be made in the 
WPC scheme, so we conducted a process cell equipment study 
with Equipment Engineering to identify better equipment and meth- 
ods (ref. 4). The results of that study were used to construct the 
WPC computer simulation model. 


15552 (WSRC-TR-92-302) Release of ammonia from HAN- 
type PHA. Zamecnik, J.R. Westinghouse Savannah River Co., 
Aiken, SC (United States). 10 Jun 1992. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACOS- 
89SR18035. Order Number DE93004878. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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A preliminary design basis for ammonia scrubbers in the DWPF 
has been issued. This design basis is based on a theoretical 
model of ammonia evolution from the SRAT, SME and RCT. It is 
desirable to acquire actual process data on ammonia evolution 
prior to performing detailed design of scrubbers for DWPF. The 
evolution of ammonia from the SRAT and SME in the Integrated 
DWPF Melter System (IDMS) was investigated during the HM4 
run. In this run, Precipitate Hydrolysis Aqueous (PHA), which was 
made in the Precipitate Hydrolysis Experimental Facility (PHEF) 
using the HAN (hydroxylamine nitrate) process was used, thus re- 
sulting in PHA with a high concentration of ammonium ion. 


15553 (WSRC-TR-92-350) Potential radiation damage: 
Storage tanks for liquid radioactive waste. Caskey, G.R. Jr. 
Westinghouse Savannah River Co., Aiken, SC (United States). 21 
Aug 1992. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93008800. Source: OSTI; NTIS; INIS; GPO Dep. 

High level waste at SRS is stored in carbon steel tanks con- 
structed during the period 1951 to 1981. This waste contains 
radionuclides that decay by alpha, beta, or gamma emission or are 
spontaneous neutronsources. Thus, a low intensity radiation field is 
generated that is capable of causing displacement damage to the 
carbon steel. The potential for degradation of mechanical proper- 
ties was evaluated by comparing the estimated displacement 
damage with published data relating changes in Charpy V-notch 
(CVN) impact energy to neutron exposure. Experimental radiation 
data was available for three of the four grades of carbonsteel from 
which the tanks were constructed and is applicable to all four 
steels. Estimates of displacement damage arising from gamma and 
neutron radiation have been made based on the radionuclide con- 
tents for high level waste that are cited in the Safety Analysis 
Report (SAR) for the Liquid Waste Handling Facilities in the 200- 
Area. Alpha and beta emissions do not penetrate carbon steel to a 
sufficient depth to affect the bulk properties of the tank walls but 
may aggravate corrosion processes. The damage estimates take 
into account the source of the waste (F- or H-Area), the several 
types of tank service, and assume wateras an attenuating medium. 
Estimates of displacement damage are conservative because they 
are based on the highest levels of radionuclide contents reported 
in the SAR and continuous replenishment of the radionuclides. 


15554 (WSRC-TR-92-449) Copper solubility in DWPF, 
Batch 1 waste glass: Update report. Schumacker, R.F. Westing- 
house Savannah River Co., Aiken, SC (United States). 18 Sep 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006325. Source: OSTI; NTIS; INIS; GPO Dep. 

The “Late Washing” Step in the processing of precipitate will 
require the use of additional copper formate in the Precipitate Re- 
actor to catalyze the hydrolysis reaction. The increased copper 
concentration in the melter feed increases the potential for metal 
precipitation during the vitrification of the melter feed. This report 
describes recent results with a conservative glass selected from 
the DWPF acceptable region in the Batch 1 Variability Study. 


15555 (WSRC-TR-92-458) Technical bases for precipitate 
hydrolysis process operating parameters. Bannochie, C.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 5 
Oct 1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006174. Source: OSTI; NTIS; GPO Dep. 

This report provides the experimental data and rationale in sup- 
port of the operating parameters for precipitate hydrolysis specified 
in WSRC-RP-92737. The report is divided into two sections, the 
first dealing with lab-scale precipitate hydrolysis experimentation 
while the second part addresses large-scale runs conducted to 
demonstrate the revised operating parameters in the Precipitate 
Hydrolysis Experimental Facility (PHEF). 


15556 (WSRC-TR-92-458-Rev.1) Technical bases for pre- 


cipitate hydrolysis process operating parameters: Revision 1. 
Bannochie, C.J.; Lambert, D.P. Westinghouse Savannah River Co., 
Aiken, SC (United States). 9 Nov 1992. 28. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE93009894. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report provides the experimental data and rationale in sup- 
port of the operating parameters for tetraphenylborate precipitate 
hydrolysis specified in WSRC-RP-92-737. The report is divided into 
two sections, the first dealing with lab-scale precipitate hydrolysis 
experimentation while the second part addresses large-scale runs 
conducted to demonstrate the revised operating parameters in the 
Precipitate Hydrolysis Experimental Facility (PHEF). The program 
was in conjunction with reducing the nitrite ion level in DWPF feed. 


15557 (WSRC-TR-92-481) Technical bases for the salt pro- 
cessing cell dilution strategy for the low nitrite process. 
Young, S.R. Westinghouse Savannah River Co., Aiken, SC (United 
States). 22 Oct 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93006872. Source: OSTI; NTIS; GPO Dep. 

This document recommends an interim dilution strategy for the 
low nitrite precipitate hydrolysis process. A minimum carbon diox- 
ide purge rate of 27 scan during feeding and for 15 minutes after 
feeding and a maximum precipitate slurry feed rate of 36 gpm are 
recommended. These recommendations provide an interim dilution 
strategy that will provide for the start of cold chemical runs and un- 
til additional offgas data is collected from the PHEF (Precipitate 
Hydrolysis Experimental Facility). 


15558 (WSRC-TR-92-488) ITP.FOR: A code to calculate 
thermal transients in High Level Waste Tanks. Kielpinski, A.L. 
Westinghouse Savannah River Co., Aiken, SC (United States). Oct 
1992. 66p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93009895. Source: OSTI; NTIS; INIS; GPO Dep. 

A variety of processing operations for high level radioactive 
waste occur in the High Level Waste Tanks in the H-Area of the 
Savannah River Site. Thermal design constraints exist on these 
processes, principally to limit the amount of corrosion inhibitor 
which must be added to protect the tank and cooling coil materials. 
The required amount of corrosion inhibitor, which must subse- 
quently be removed prior to trapping the waste in borosilicate 
glass, increases exponentially with temperature over a fairly narrow 
range (some tens of degrees Celsius). For this reason, there is a 
need to model the thermal-hydraulic processes occurring in the 
waste tanks. A FORTRAN computer code, called ITP.FOR, was 
written to provide a simple but reasonably accurate analysis tool for 
plant operation design. The code was specifically written to model 
Tank 48, in which the In-Tank Precipitation (ITP) process of precipi- 
tating radioactive cesium will be initiated. Although the ITP.FOR 
code was written as personal-use software for scoping design cal- 
culations for Tank 48, the current intent is to extend the code’s 
applicability to other H-Area waste tanks, and to certify the code in 
accordance with the NRTSC Quality Assurance requirements for 
critical-use software (1Q-34, 1991). Since the code’s capabilities 
have generated some interest to date, the present report is pre- 
sented as interim documentation of the code’s mathematical 
models. This documentation will eventually be supplanted by the 
formal documentation of the expanded and benchmarked code. 


15559 (WSRC-TR-92-490) Ruthenium volatility from the 
vitrification of melter feeds prepared using the Nitric Acid 
Flowsheet. Hutson, N.D. Westinghouse Savannah River Co., 
Aiken, SC (United States). 22 Oct 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006871. Source: OSTI; NTIS; GPO Dep. 

The present DWPF flowsheet calls for the chemical treatment of 
waste sludge with 90 wt% formic acid prior to the addition of the 
Precipitate Hydrolysis Aqueous (PHA) product. An alternative pro- 
cessing methodology, denoted the “Nitric Acid Flowsheet", has 
been proposed. In the application of this flowsheet, nitric acid would 
be used to neutralize sludge base components (hydroxides and 
carbonates) prior to the addition of late wash PHA. The late wash 
PHA will contain sufficient quantities of formic acid to adequately 
complete necessary reduction-oxidation (REDOX) reactions. 


15560 


(WSRC-TR-92-492) An evaluation of mercury re- 
moval in the IDMS using the nitric acid flowsheet. Hutson, N.D. 
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Westinghouse Savannah River Co., Aiken, SC (United States). 22 
Oct 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE93006883. Source: OSTI; NTIS; GPO Dep. 

The present DWPF flowsheet calls for the chemical treatment of 
waste sludge with 90 wt % formic acid prior to the addition of the 
Precipitate Hydrolysis Aqueous (PHA) product. An alternative pro- 
cessing methodology, denoted the “Nitric Acid Flowsheet’, has 
been proposed. in the application of this flowsheet, nitric acid would 
be used to neutralize sludge base components (hydroxides and 
carbonates) prior to the addition of late wash PHA. The late wash 
PHA will contain sufficient quantities of formic acid to adequately 
complete necessary reduction-oxidation (REDOX) reactions. 


15561 (YJT-89-15) Behaviour of neptunium in deep 
groundwater environments. Hakanen, M. (Helsinki Univ. (Fin- 
land). Dept. of Radiochemistry); Lindberg, A. Voimayhtioeiden 
Ydinjaetetoimikunta, Helsinki (Finland). Dec 1989. [31p.] Order 
Number DE93612759. Source: OSTI; NTIS; INIS. 

Spent nuclear fuel contains substantial amounts of long lived iso- 
topes of actinide elements e.g. neptunium-237. The behaviour of 
these isotopes in repository environments and migration in deep 
geological formations must be well known for realistic safety as- 
sessments. In this work the redox and sorption behaviour of 
neptunium was studied with laboratory experiments simulating con- 
ditions in deep crystalline rock formations. Under oxic conditions 
the sorption of Np(V) on tonalite was independent of the initial Np- 
concentration (5 x -10-17 to 5 x 10-8 M) indicating an exchange 
type sorption mechanism. In unoxic water-rock-system the Np(V) 
was reduced to Np(IV) by components of the waters. Sorption of 
Np(V) on mineral surface slowered the reduction to Np(IV). Even 
under highly reducing environments the sorbed phases were of 
mixtures of Np (IV) and Np(V). After initial reduction to Np(IV) the 
oxidation of part of neptunium to Np(V) was not followed by disso- 
lution of Np(V). The solubility of neptunium in reducing groundwater 
was smaller than or equal to 10-1° M. Sorption of neptunium with 
initial Np-concentration of 10-14 M on polished rock surfaces indi- 
cated a Ka-value about 100 x 10-4 m°/m*. (orig.). 


15562 (YJT-89-18) Native copper as a natural analogue for 
copper canisters. Marcos, N. (Helsinki Univ. of Technology, 
Otaniemi (Finland). Dept. of Materials Science and Rock Engineer- 
ing). Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). Dec 
1989. [92p.] Order Number DE93612760. Source: OSTI; NTIS; 
INIS. 

This paper discusses the occurrence of native copper as found 
in geological formations as a stability analogue of copper canisters 
that are planned to be used for the disposal of spent nuclear fuel 
in the Finnish bedrock. A summary of several publications on na- 
tive copper occurrences is presented. The present geochemical 
and geohydrological conditions in which copper is met with in its 
metallic state show that metallic copper is stable in a wide range of 
temperatures. At low temperatures native copper is found to be 
stable where groundwater has moderate pH (about 7), low Eh (< 
+100 mV), and low total dissolved solids, especially chloride. Mi- 
croscopical and microanalytical studies were carried out on a 
dozen of rock samples containing native copper. The results reveal 
that the metal shows no significant alteration. Only the surface of 
copper grains is locally coated. In the oldest samples there exist 
small corrosion cracks; the age of the oldest samples is over 1,000 
million years. A review of several Finnish groundwater studies sug- 
gests that there are places in Finland where the geohydrological 
conditions are favourable for native copper stability. (orig.). 


15563 (YJT-92-13) Diffusion of uranium in compacted 
sodium bentonite. Muurinen, A. (Technical Research Centre of 
Finland, Espoo (Finland). Reactor Lab.); Lehikoinen, J. Voimayh- 
tioeiden Ydinjaetetoimikunta, Helsinki (Finland). Sep 1992. [40p.] 
Order Number DE93612761. Source: OSTI; NTIS; INIS. 

In the study the diffusion of uranium dissolved from uranium ox- 
ide fuel was studied experimentally in compacted sodium bentonite 
(Wyoming bentonite MX-80). The experiments were carried out by 
the through-diffusion method. The parameters varied in the study 
were the density of bentonite, salt content of the solution and re- 
dox conditions. Uranium was dissolved under aerobic conditions in 





order to simulate oxic conditions possibly caused by radiolysis in 
the repository. 


15564 (YJT-92-14) Review of sorption and diffusion pa- 
rameters for TVO-92. Hakanen, M. (Helsinki Univ. (Finland). Dept. 
of Radiochemistry); Hoelttae, P. Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Sep 1992. [85p.] Order Number 
DE93612762. Source: OSTI; NTIS; INIS. 

Teollisuuden Voima Oy (TVO) is investigating the feasibility to 
dispose of spent nuclear fuel in a final repository constructed in a 
crystalline rock formation several hundred meters underground. 
This work is a part of the program of the updated preliminary 
safety assessment TVO-92. According to the plans the spent fuel, 
sealed in copper-iron canisters, is emplaced in drillholes below the 
tunnel floor and surrounded by bentonite clay buffer. The tunnels 
are backfilled with a mixture of quartz sand (90%) and bentonite 
(10%). Migration of solutes is retarded by sorption in the backfill 
and on fracture surfaces of the rocks and by diffusion into fissures 
and micropores of the rock. In migration calculations retardation 
due to sorption is derived from distribution ratios of solutes be- 
tween water and solid. Migration by diffusion in rock is described 
by diffusion coefficients. Proposals are made for distribution ratios 
and diffusion coefficients in the backfill and in rocks for the ra- 
dionuclides of spent significant with respect to safety of the final 
disposal. The proposals include realistic values besides the conser- 
vative values, leading with a high probability to overestimation of 
radiation doses in the biosphere. (orig.). 


15565 (Y/SUB—85-00206C/2) Proposed ground-water moni 
toring plans for the New Hope Pond and for four disposal 
sites on Chestnut Ridge. Oak Ridge Y-12 Plant, TN (United 
States); Geraghty and Miller, Inc., Oak Ridge, TN (United States). 
Jul 1985. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE93004760. Source: OSTI; NTIS; GPO Dep. 

In January 1985, Geraghty & Miller, Inc., (G&M) was retained by 
Martin Marietta Energy Systems, Inc., (Energy Systems) to evalu- 
ate the ground-water monitoring needs at five waste-disposal or 
storage sites at the Y-12 Plant in Oak Ridge, Tennessee. The sites 
are the proposed Temporary Low-Level Waste Disposal (TLLWD) 
site, the United Nuclear Company (UNC) Site, the Security Pit, the 
Sediment Disposal Basin, and the New Hope Pond. As shown in 
Figure 1, the sites are located along the crest of Chestnut Ridge, 
with the exception of New Hope Pond, a part of East Fork Poplar 
Creek at the north base of Chestnut Ridge. All directions stated in 
this report are with reference to the Y-12 Plant grid. Hydrogeologic 
and water quality results are presented. 


15566 (Y/TS-827) Disposal of United Nuclear Company 
materials at the Y-12 Plant. Butz, T.R.; Stoner, H.H. Oak Ridge 
Y-12 Plant, TN (United States). 19 Dec 1983. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE93005265. Source: OSTI; NTIS; 
GPO Dep. 

The UNC Recovery Systems Company, located at Wood River 
Junction, Rhode Island, was involved in the recovery of enriched 
uranium from scrap materials generated primarily in defense pro- 
gram activities of the DOE and its predecessor agencies. Following 
shutdown of the recovery operations in August 1980, UNC was re- 
quired to decontaminate facilities and the associated waste lagoon 
systems and to remove the resultant low-level radioactive waste 
out of the state of Rhode island. In view that the waste resulted 
from the processing of scrap materials generated in DOE Defense 
Programs activities and due to the lack of adequate capacity at 
commercial waste disposal facilities, DOE agreed to accept the 
waste for burial at the Y-12 Plant. Site characterization and well 
monitoring results are presented of the disposal site. 
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Refer also to citation(s) 15325, 15331, 15359, 15374, 15425, 
15440, 15472, 15599, 15600, 15601, 15603, 16759, 17225, 17325, 
17326, 17327, 17331, 17359 


05 NUCLEAR FUELS 
0530 Environmental Aspects 


15567 (CANMET-SP-—91-2E) Further study on source 
parameters at Quirke Mine, Elliot Lake, Ontario. Chen, S. (De- 
partment of Energy, Mines and Resources, Elliot Lake, ON 
(Canada). Elliot Lake Lab.). Canada Centre for Mineral and Energy 
Technology, Ottawa, ON (Canada). Jan 1991. [29p.] Order Number 
DE93614210. Source: OSTI; NTIS (US Sales Only); INIS. 

A further analysis on source parameters for thirty-seven mining- 
induced seismic events at Quirke Mine, Elliot Lake, Ontario, has 
been carried out to study the self-similarity assumption in scaling 
law of seismic spectrum for mining-induced microearthquakes, and 
to understand the focal mechanism in the mine. Evidence from 
high P-wave energy in a ratio E/E, of 5% to 30%, and about 80% 
of the events with E./E, <10% support the statement that most of 
the events for the data set in the mine are most likely to be candi- 
dates for nondouble-couple focal mechanisms. They are also 
characterized by low stress release, especially low apparent stress 
under the limit of 0.2 A o, and a low total seismic energy. For the 
same seismic moment, the total energy values vary within a range 
of 10 KPa to 200 KPa of apparent stress, which agrees with data 
from the Heinrich Robert Mine in Germany. Also it is found that the 
Gutenberg-Richter energy evaluation fits very well with the com- 
bined data set of magnitudes for Quirke Mine (0.7 to 2.3 Mn), and 
for Heinrich Robert Mine (1.2 to 2.3 M,). For the same total seis- 
mic energy, the apparent stress is limited by 80 GN.m and 800 
GN.m of seismic moment. The observed stress drop is dependent 
on the seismic moment, which implies a breakdown in scaling law 
for events induced by mining. An analysis of peak particle velocity 
and acceleration presents the evidence for seismic attenuation 
over the fractured zone above the rock burst area in the mine. 


15568 (DOE/EA-0321) Environmental assessment on ship- 
ment of Taiwanese research reactor spent nuclear fuel. 
USDOE, Washington, DC (United States). 11 Dec 1986. 130p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93005745. Source: OSTI; NTIS; GPO Dep. 

The proposed action is to transport 474 spent fuel rods from a 
foreign research reactor in Taiwan by sea to Portsmouth, Virginia, 
and then overland by truck to the receiving basin for off-site fuels 
at the Savannah River Plant for reprocessing. This assessment ad- 
dresses the potential environmental impacts from the transportation 
of the Taiwanese research reactor spent fuel, from point of origin to 
final delivery to the Savannah River Plant. This assessment briefly 
examines the impacts of alternatives to the proposed action and 
considers potential impacts from normal (incident-free) transport 
and transportation accidents. 


15569 (EGG-WMO-10447) Preliminary siting criteria for the 
proposed mixed and low-level waste treatment facility at the 
Idaho National Engineering Laboratory. Jorgenson-Waters, M. 
EG and G Idaho, inc., Idaho Falls, ID (United States). Sep 1992. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE93005235. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Mixed and Low-Level Waste Treatment Facility project was 
established in 1991 by the US Department of Energy Idaho Field 
Office. This facility will provide treatment capabilities for Idaho Na- 
tional Engineering Laboratory (INEL) low-level mixed waste and 
low-level waste. This report identifies the siting requirements im- 
posed on facilities that treat and store these waste types by Federal 
and State regulatory agencies and the US Department of Energy. 
Site selection criteria based on cost, environmental, health and 
safety, archeological, geological and service, and support require- 
ments are presented. These criteria will be used to recommend 
alternative sites for the new facility. The National Environmental 
Policy Act process will then be invoked to evaluate the alternatives 
and the alternative sites and make a final site determination. 


15570 (INIS-GB-469) Annual report on radioactive dis- 
charges and monitoring of the environment 1991. V. 1: Report 
on discharges and environmental monitoring. British Nuclear 
Fuels ple, Risley (United Kingdom). Health and Safety Directorate. 
1992. [98p.] Order Number DE93620828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This Annual Report supplements and updates British Nuclear 
Fuel pic’s Health and Safety and the Environment Annual Report 
by providing more detailed information on radioactive discharges, 
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monitoring of the environment and critical groups doses. BNFL has 
published Annual Reports on Radioactive Discharges and Monitor- 
ing of the Environment since 1977. This year the report is again 
sub-divided into two complementary volumes. Volume | includes, 
for each of the Company’s sites, annual data on radioactive dis- 
charges into the environment and the associated environmental 
monitoring programmes. Critical groups doses for each site are 
presented in summary tabies at the beginning of each chapter. 
(author). 


15571 (INIS-GB—-470) Annual report on radioactive dis- 
charges and monitoring of the environment 1991. V. 2: 
Certificates of authorisation and environmental monitoring 
programmes. British Nuclear Fuels pic, Risley (United Kingdom). 
Health and Safety Directorate. 1992. [115p.] Order Number 
DE93620829. Source: OSTI; NTIS (US Sales Only); INIS. 

This Annual Report supplements British Nuclear Fuel pic’s 
Health and Safety Annual Report by providing more detailed infor- 
mation on radioactive discharges, monitoring of the environmental 
and critical group doses. BNFL has published Annual Reports on 
Radioactive Discharges and Monitoring of the Environment, cover- 
ing the period from 1977 to the present. For 1991 this report has 
been sub-divided into two complementary parts. Volume II repro- 
duces the Certificates of Authorisation under which the Company 
operates and the statutory environmental monitoring programmes 
which relate to them. (author). 


15572 (INIS-mf—13404) Artificial radioactivity in Carlingford 
Lough. Mitchell, P.!. (University Coll., Dublin (Ireland). Dept. of 
Physics); Vives i Batlle, J.; Ryan, T.P.; McEnri, C.; Long, S.; 
O’Colmain, M.; Cunningham, J.D.; Caulfield, J.J.; Larmour, R.A.; 
Ledgerwood, F.K. Radiological Protection Inst. of Ireland (Ireland). 
Sep 1992. [37p.] Order Number DE93611709. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The principal objective of this study was to assess whether 
radioactivity concentrations in a wide range of environmental mate- 
rials from the Lough were enhanced above general levels found 
elsewhere along the east and north-east coasts of Ireland. Other 
objectives included an examination of gamma dose rates in air 
over inter-tidal sediments throughout the Lough and an examina- 
tion of coastal soils to determine the extent of sea-to-land transfer 
of plutonium and , by inference, americium. 


15573 Tritium monitor and collection system. Baker, J.D.; 
Wickham, K.L.; Ely, W.E.; Tuggle, D.G.; Meikrantz, D.H.; 
Grafwaller, E.G.; Maltrud, H.R.; Bourne, G.L. To Dept. of Energy. 
26 Mar 1991. USA patent application 7-674,981. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93008233. Source: OSTI; NTIS; 
GPO Dep. 

This system measures tritium on-line and collects tritium from a 
flowing inert gas stream. It separates the tritium from other non- 
hydrogen isotope contaminating gases, whether radioactive or not. 
The collecting portion of the system is constructed of various zirco- 
nium alloys called getters. These alloys adsorb tritium in any of its 
forms at one temperature and at a higher temperature release it as 
a gas. The system consists of four on-line getters and heaters, two 
ion chamber detectors, two collection getters, and two guard get- 
ters. When the incoming gas stream is valved through the on-line 
getters, 99.9% of it is adsorbed and the remainder continues to the 
guard getter where traces of tritium not collected earlier are ad- 
sorbed. The inert gas stream then exits the system to the decay 
chamber. Once the on-line getter has collected tritium for a prede- 
termined time, it is valved off and the next online getter is valved 
on. Simultaneously, the first getter is heated and a pure helium 
purge is employed to carry the tritium from the getter. The tritium 
loaded gas stream is then routed through an ion chamber which 
measures the tritium activity. The ion chamber effluent passes 
through a collection getter that readsorbs the tritium and is remov- 
able from the system once it is loaded and is then replaced with a 
clean getter. Prior to removal of the collection getter, the system 
switches to a parallel collection getter. The effluent from the collec- 
tion getter passes through a guard getter to remove traces of 
tritium prior to exiting the system. The tritium loaded collection get- 
ter, once removed, is analyzed by liquid scintillation techniques. 
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The entire sequence is under computer control except for the re- 
moval and analysis of the collection getter. 


15574 (SKI-TR-92-18) A review of the uncertainties in the 
assessment of radiological consequences of spent nuclear 
fuel disposal. Wiborgh, M. (Kemakta Konsult AB, Stockholm 
(Sweden)); Elert, M.; Hoeglund, L.O.; Jones, C.; Grundfelt, B.; Sk- 
agius, K.; Bengtsson, A. Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Jun 1992. [116p.] Order Number 
DE93611710. Source: OSTI; NTIS; INIS. 

Radioactive waste disposal systems for spent nuclear fuel are 
designed to isolate the radioactive waste from the human environ- 
ment for long period of time. The isolation is provided by a 
combination of engineered and natural barriers. Safety assess- 
ments are performed to describe and quantify the performance of 
the individual barriers and the disposal system over long-term 
periods. These assessments will always be associated with uncer- 
tainties. Uncertainties can originate from the variability of natural 
systems and will also be introduced in the predictive modelling per- 
formed to quantitatively evaluate the behaviour of the disposal 
system as a consequence of the incomplete knowledge about the 
governing processes. Uncertainties in safety assessments can 
partly be reduced by additional measurements and research. The 
aim of this study has been to identify uncertainties in assessments 
of radiological consequences from the disposal of spent nuclear 
fuel based on the Swedish KBS-3 concept. The identified uncer- 
tainties have been classified with respect to their origin, i.e. in 
conceptual, modelling and data uncertainties. The possibilities to 
reduce the uncertainties are also commented upon. In assess- 
ments it is important to decrease uncertainties which are of major 
importance for the performance of the disposal system. These 
could to some extent be identified by uncertainty analysis. How- 
ever, conceptual uncertainties and some type of model 
uncertainties are difficult to evaluate. To be able to decrease uncer- 
tainties in conceptual models, it is essential that the processes 
describing and influencing the radionuclide transport in the engi- 
neered and natural barriers are sufficiently understood. In this 
study a qualitative approach has been used. The importance of dif- 
ferent barriers and processes are indicated by their influence on 
the release of some representative radionuclides. (122 refs.) (au). 


15575 (STRIPA-TR-92-19) Hydrogeochemical investiga- 
tions In boreholes at the Stripa mine. The hydrochemical 
advisory group and their associates. Davis, S.N. (ed.) (Arizona 
Univ. (United States)); Nordstrom, D.K. (ed.). Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Feb 1992. 
[211p.] Order Number DE93617246. Source: OSTI; NTIS; INIS. 

Geochemical investigations at Stripa are continuing. The stable 
nuclides #H, 1054S, 4°Ar and ®’Sr, as well as the unstable 
nuclides 3H, 14Cl, 22°Ra, 4U and 28U. In addition, the concentra- 
tions of the stable nuclide °7CI and the unstable nuclides °’Ar, 
38Ar, ®5kr and 1*°] were measured in water samples from Stripa. 
Isotopic compositions of chlorine and iodine of the water in the 
granite do not match isotopic compositions found in the rock, sug- 
gesting a lack of equilibrium between the rock and the water. In 
situ production of 5¢Ci, 97Ar, 5®Ar, ®Kr and 1291 is taking place in 
the subsurface in the granite at rates which exceed the atmo- 
spheric production of these radionuclides. Theoretically, in situ 
production of 5H and '4C must also take place but at much lower 
rates. The isotopic composition of sulfate in the groundwater in the 
Stripa pluton reflects the geochemical history of the groundwater, 
as well as the origin of the sulfur or sulfate. A study of the Rb-Sr 
chronology, as well as the ®’Sr/®Sr ratios of rocks, minerals and 
fluids, suggests that the Stripa granite was intruded 1.71 Ga ago 
and that later hydrothermal activity, perhaps 1.63 Ga ago, formed 
moderately high temperature minerals along fractures. High tem- 
perature minerals dominate fracture fillings at depth, while calcite is 
more common nearer the surface. Characterization of natural or- 
ganic compounds dissolved in groundwater from Stripa indicated 
the presence of long- chain fatty acids, including fulvic acids, and 
cyclic hydrocarbons. Groundwater more than 600 m below the sur- 
face has several characteristics which suggest that, even though 
lateral migration has taken place, most of this water has been iso- 
lated from the atmosphere for several thousand years and possibly 
as long as a few hundred thousand years. 





15576 (WHC-SA-1741) Effluent Treatment Facility: Chalk 
lenged to meet environmental restoration. Goetsch, S. (JGC 
Corp., Tokyo (Japan)); Day, J.E.; Rickenbach, K.D.; Kelly, J.W. 
Westinghouse Hanford Co., Richland, WA (United States). Nov 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-87RL10930. (CONF-9211167—1: International 
low-level waste conference, Baltimore, MD (United States), 9-12 
Nov 1992). Order Number DE93005889. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Effluent Treatment Facility (ETF) located in the center of the 
Hanford Site is designed to receive liquid effluents from several of 
onsite sources, process them to eliminate hazardous and radioac- 
tive materials, and then discharge in compliance with applicable 
laws in a suitable location. The design incorporates several tech- 
nologies selected as the best demonstrated available technology 
(BDAT) for their particular purpose in the context of the wastes to 
be treated. These technologies include the following: Filtration; Ul- 
traviolet (UV) oxidation of organic materials; Staged pH adjustment; 
COz removal (degasification); Reverse osmosis; lon exchange; 
Forced circulation evaporation; Thin-film drying. In addition to these 
process technologies, the facility design includes semi-automated 
waste packaging systems, and an advanced integrated monitoring 
and process control system. 
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Refer also to citation(s) 15278, 15279, 15280, 15281, 15282, 
15283, 15284, 15285, 15286, 15287, 15288, 15289, 15290, 15291, 
15292, 15330, 15359, 15433, 15435, 15436, 15442, 15444, 15449, 
15484, 15485, 15487, 15488, 15494, 15495, 15549, 16115, 16121, 
16214, 16222, 16223, 16630, 16759, 17123, 17223, 17230, 17326, 
17331, 17385, 17412, 17413, 17414, 17510 


15577 (ANL/EAIS/CP-78151) Modeling the effects of uncer- 
tainty on fear of nuclear waste: Differences among science, 
business and environmental group members. Bassett, G. (Illi- 
nois Univ., Chicago, IL (United States). Dept. of Economics); 
Jenkins-Smith, H. Argonne National Lab., IL (United States). Envi- 
ronmental Assessment and Information Sciences Div. Oct 1992. 
1ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9210266—1: Annual meeting of 
the Association for Policy Analysis and Management, Denver, CO 
(United States), 28-31 Oct 1992). Order Number DE93004862. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper analyzes the relationships between the subjective as- 
sessment of riskiness of managing nuclear waste and the level of 
certainty regarding the assessment. Uncertainty can be opera- 
tionalized in two ways. The direct approach asks a person to 
assess their own subjective beliefs about a potential hazard. The 
indirect approach assesses how readily an individual will change 
his or her beliefs when confronted with new information that 
conflicts with prior beliefs. This paper tests for the relationships be- 
tween these two distinct operationalizations of uncertainty and 
overall assessments of the risks posed by radioactive wastes. First 
we analyze the relationships between stated levels of uncertainty 
about the effects of radiation on the level of perceived risks from 
radioactive wastes. Second, we assess the linkage between will- 
ingness to alter prior beliefs about the risks of radioactive wastes 
in response to new information provided by “a neutral source” (or 
responsiveness of beliefs) and uncertainty. Using data taken from 
random mail surveys of members of scientific, business, and envi- 
ronmental groups in Colorado and New Mexico in the summer of 
1990, we test hypotheses that (a) greater uncertainty is associated 
with greater perceived risks, and (b) greater responsiveness of be- 
liefs to new information is associated with greater uncertainty. The 
import of these hypotheses concerns the dynamics of uncertainty 
in controversial technical policy issues, wherein perceived risks are 
a primary ingredient in policy positions taken by participants in pol- 
icy disputes. 


15578 (ANL/EAIS/TM-80) Biological assessment for the re- 
medial action at the chemical plant area of the Weldon Spring 
site. Hlohowskyj, |.; Dunn, C.P. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Nov 1992. 59p. Sponsored by USDOE, Washington, DC (United 


05 NUCLEAR FUELS 
0540 Health and Safety 


States). DOE Contract W-31109-ENG-38. 
DE93004381. Source: OSTI; NTIS; GPO Dep. 

The Weldon Spring site in St.Charles County, Missouri, became 
contaminated during the 1940s through the 1960s as a result of 
explosives production by the US Army and uranium and thorium 
processing by the predecessor agency of the US Department of 
Energy (DOE). The site is listed on the National Priorities List of 
the US Environmental Protection Agency, and DOE is responsible 
for its cleanup. Contaminants are present in soil, surface water, 
and aquatic sediments. Alternatives identified for site remediation 
are no action (included as baseline for comparison), treatment and 
disposal of the wastes at the Weldon Spring site, and on-site treat- 
ment followed by off-site disposal at either a commercial facility 
near Clive, Utah, or at DOE’s Hanford site near Richland, Wash- 
ington. In accordance with the requirements of the Endangered 
Species Act, this biological assessment has been prepared to eval- 
uate the potential effects of proposed remedial action alternatives 
on federal listed (endangered or threatened) and candidate species 
at the respective sites. The assessment includes consideration of 
the environmental setting at each site; the federal listed and candi- 
date species that could occur at each site; the construction, 
excavation, and treatment activities under each alternative; and the 
amount of land area affected at each site. 


Order Number 


15579 (ANV/ESD/TM-36) Geophysics: Bullding E5282 de- 
commissioning, Aberdeen Proving Ground: Interim progress 
report. Thompson, M.D.; McGinnis, M.G.; McGinnis, L.D.; Miller, 
S.F. Argonne National Lab., IL (United States). Energy Systems 
Div. Aug 1992. 36p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93004460. Source: OSTI; NTIS; GPO Dep. 

This report discusses Building E5282 which was one of 10 
potentially contaminated sites in the Canal Creek area of the Edge- 
wood section of Aberdeen Proving Ground examined by a 
geophysical team from Argonne National Laboratory in April and 
May of 1992. Noninvasive geophysical surveys, including magnet- 
ics, electrical resistivity, and ground-penetrating radar (GPR), were 
conducted around the perimeter of the building to guide a sampling 
program prior to decommissioning and dismantling. Magnetic sur- 
veys identified small, complicated, multiple anomalies west, north, 
and northeast of the building that may be caused by construction 
fill. Two underground storage tanks, at the northeast and southeast 
corners, were identified. A large magnetic anomaly complex east of 
the building was caused by aboveground pipes and unexploded 
ordnance fragments scattered at the surface. Electrical resistivity 
profiling showed a broad, conductive terrain superimposed over 
magnetic anomalies on the north and west. A broad, high- 
resistivity, nonmagnetic area centered 25 ft east of the building has 
an unknown origin, but it may be due to nonconductive organic liq- 
uids, construction fill, or a buried concrete slab; GPR imaging 
showed this area as a highly reflective zone at a depth of about 5 
ft. The GPR data also showed a small-diameter pipe oriented 
north-south located east of the building. 


15580 (ANV/ESD/TM-37) Geophysics: Building E5375 de- 
commissioning, Aberdeen Proving Ground: Interim progress 
report. McGinnis, M.G.; McGinnis, L.D.; Miller, S.F.; Thompson, 
M.D. Argonne National Lab., IL (United States). Energy Systems 
Div. Aug 1992. 33p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93005731. Source: OSTI; NTIS; INIS; GPO Dep. 
Building E5375 was one of ten potentially contaminated sites in 
the Canal Creek area of the Edgewood section of Aberdeen Prov- 
ing Ground examined by a geophysical team from Argonne 
National Laboratory in April and May 1992. Noninvasive geophys- 
ical surveys, including magnetics, electrical resistivity, and 
ground-penetrating radar (GPR), were conducted around the 
perimeter of the building to guide a sampling program prior to de- 
commissioning and dismantling. Several anomalies wear, noted: 
(1) An underground storage tank located 25 ft east of Building 
E5375 was identified with magnetic, resistivity, and GPR profiling. 
(2) A three-point resistivity anomaly, 12 ft east of the northeast 
comer of Building E5374 (which borders Building E5375) and 5 ft 
south of the area surveyed with the magnetometer, may be caused 
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by another underground storage tank. (3) A 2,500-gamma mag- 
netic anomaly near the northeast corner of the site has no 
equivalent resistivity anomaly, although disruption in GPR reflectors 
was observed. (4) A one-point magnetic anomaly was located at 
the northeast comer, but its source cannot be resolved. A chaotic 
reflective zone to the east represents the radar signature of Build- 
ing E5375 construction fill. 


15581 (CONF-820791-) Proceedings of the information ex- 
change meeting on characterization, sensors, and monitoring 
technologies. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Jul 1992. 261p. Sponsored by USDOE, Washington, DC 
(United States). From Information exchange meeting on characteri- 
zation sensors and monitoring technologies; Dallas, TX (United 
States); 15-16 Jul 1992. Order Number DE93005318. Source: 
OSTI; NTIS; GPO Dep. 

This document contains discussions pertaining to characteriza- 
tion, sensors, and monitoring technologies for use in environmental 
remediation and waste management. The topics were presented at 
a meeting sponsored by the Department of Energy (DOE) in Dal- 
las, Texas, July 15-16, 1992. Sessions included information on 
CRADAs and licensing, technology transfer, environmental 
restoration needs, tank waste characterization needs, soil decon- 
tamination, monitoring of plumes in groundwater, in-situ measuring 
methods, real time systems, remote sensing, chemical analysis, 
electrical resistance tomography, and high resolution S-wave re- 
flection techniques for environmental monitoring. Individual reports 
are processed separately for the data bases. 


15582 (CONF-930160-2) Stablilization of contaminated 
solls by in situ vitrification. Jacobs, G.K. (Oak Ridge National 
Lab., TN (United States)); Spalding, B.P.; Tixier, J.S.; Powell, T.D. 
Oak Ridge National Lab., TN (United States); Pacific Northwest 
Lab., Richland, WA (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400 ;AC06-76RL01830. From 2. semi-annual Office of 
Technology Development (OTD) information meeting; Houston, TX 
(United States); 26-28 Jan 1993. Order Number DE93005152. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In situ methods are preferred for the stabilization or restoration of 
soil sites contaminated with elevated levels of hazardous materials 
(e.g., radionuclides, metals, organics) to minimize potential risks to 
personnel and the environment associated with removal and treat- 
ment. In situ methods available include polymer and silicate 
grouting, compaction, chemical treatment, groundwater diversion, 
and vitrification. Of these, in situ vitrification (ISV) is most desirable 
because it is more a permanent solution and produces a final waste 
form with the most preferred characteristics. The ISV product, 
generally a mixture of glass and crystals, has high strength, is re- 
sistant to leaching, and has low porosity and permeability. Results 
are presented on an ISV test at an Oak Ridge Laboratory Site. 


15583 (CONF-930160-—4) Performance assessment activi- 
tles of the Uranium Soils Integrated Demonstration. Armstrong, 
A.Q. Oak Ridge National Lab., TN (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 2. semi-annual Office of Tech- 
nology Development (OTD) information meeting; Houston, TX 
(United States); 26-28 Jan 1993. Order Number DE93006222. 
Source: OSTI; NTIS; GPO Dep. 

One of the major problems facing the US Department of 
Energy’s (DOE) Environmental Restoration Program is the remedi- 
ation of uranium-contaminated soils. In response to this problem, 
the Office of Technology Development (OTD) has initiated an Inte- 
grated Demonstration program to evaluate and compare the 
versatility, efficiency, and economics of various technologies that 
may be combined into systems for the characterization and remedi- 
ation of uranium contaminated soils. The Fernald Environmental 
Management Project (FEMP) was selected as the host site for the 
Uranium Soils Integrated Demonstration (ID) program based on its 
past operating history and known environmental problems. The 
goals of the ID are to demonstrate advanced technologies for field 
characterization and precision excavation of soils, to demonstrate 
advanced technologies to decontaminate uranium contaminated 
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soils, and to specify a system of technologies which work effec- 
tively together to characterize, excavate, decontaminate, and 
dispose of wastes remaining after the treatment of uranium con- 
taminated soils (Nuhfer, 1991). Ultimately, the technologies which 
prove effective will be transferred to other DOE restoration pro- 
grams and the private sector. 


15584 (DOE/AL—150329.0001) Scoping session of the pro- 
grammatic environmental impact statement for the uranium 
mill tallings remedial action project. USDOE Albuquerque Oper- 
ations Office, NM (United States). Uranium Mill Tailings Project 
Office. 8 Dec 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93005693. Source: OSTI; NTIS; GPO Dep. 

This report contains documentation of the scoping session of the 
environmental impact statement for the Uranium Mill Tailings Re- 
medial Action Project. The purpose of the meeting was to talk 


about the Programmatic Environmental impact Statement on the 
groundwater. 


15585 (DOE/CH-9209) Combined air stripper/membrane 
vapor separation systems: Final report. Wijmans, J.G.; Baker, 
R.W.; Kamaruddin, H.D.; Kaschemekat, J.; Olsen, R.P.; Rose, 
M.E.; Segelke, S.V. Membrane Technology and Research, Inc., 
Menlo Park, CA (United States). Nov 1992. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93009354. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Air stripping is an economical and efficient method of removing 
dissolved volatile organic compounds (VOCs) from contaminated 
groundwater. Air strippers, however, produce a vent air stream, 
which must meet the local air quality limits. If the VOC content ex- 
ceeds the limits, direct discharge is not possible; therefore, a 
carbon adsorption VOC capture system is used to treat the vent 
air. This treatment step adds a cost of at least $50/lb of VOC cap- 
tured. In this program, a combined air stripper/membrane vapor 
separation system was constructed and demonstrated in the labo- 
ratory. The membrane system captures VOCs from the stripper 
vent stream at a projected cost of $15/lb VOC for a water VOC 
content of 5 ppmw, and $75/lb VOC for a water VOC content of 1 
ppmw. The VOCs are recovered as a small, concentrated liquid 
fraction for disposal or solvent recycling. The concept has been 
demonstrated in experiments with a system capable of handling up 
to 150,000 gpd of water. The existing demonstration system is 
available for field tests at a DOE facility or remediation site. Re- 
placement of the current short air stripping tower (effective height 3 
m) with a taller tower is recommended to improve VOC removal. 


15586 (DOE/CH-9212) Remediation of groundwater con- 
taining radionuclides and heavy metals using lon exchange 
and the AlgaSORB® biosorbent system: Final report. Feiler, 
H.D. (Science Applications International Corp., Paramus, NJ 
(United States)); Darnall, D.W. Science Applications International 
Corp., Paramus, NJ (United States); Bio-Recovery Systems, Inc., 
Las Cruces, NM (United States). 7 Nov 1991. 97p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93009532. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Bio-Recovery Systems, Inc. (BRS) siudied the application of an 
immobilized algal biomass, termed AlgaSORB®, which has high 
affinity for heavy metal ions to DOE-contaminated groundwaters. 
The material can be packed into columns similar to commercial ion 
exchange resins. Dilute solutions containing heavy metals are 
passed through columns where metals are absorbed by the 
AlgaSORB® resins. Once saturated, metal ions can be stripped 
from the resin biomass in a highly concentrated solution. Ground- 
waters contaminated with heavy metal ions from three different 
Department of Energy (DOE) sites: Savannah River, Hanford and 
the Oak Ridge Y-12 Plant were studied. The objective was to 
perform bench-scale treatability studies to establish treatment pro- 
tocols and to optimize an AlgaSORB@/ion exchange technology 
system to remove and recover toxic metal ions from these contam- 
inated groundwaters. The specialty ion exchange/AlgaSORB® 
resins tested in these studies show promise for selectively remov- 
ing chromium, mercury and uranium from contaminated 





groundwater at DOE sites. The data show that effluents which sat- 
isfy the allowable metal ion limits are possible and most likely 
achievable. The use of these highly selective resins also offer ad- 
vantages in terms of cost/benefit, risk and scheduling. Their high 
selectivity allows for high capacity and opportunities for recovery of 
removed constituents due to high pollutant concentration possible 
(3 to 4 orders of magnitude). lon exchange is a proven technology 
which is easily automated and can be cost-effective, depending on 
the application. 


15587 (DOE/DP/00248-H1) Tritium consolidation compari- 
son study: Risk analysis. Burton, H.; Chung, D.; Mattson, R.; 
Panciera, V. SCIENTECH, Inc., Rockville, MD (United States). Dec 
1992. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-92DP00248. Order Number 
DE93007430. Source: OSTI; NTIS; GPO Dep. 

The Office of Weapons Complex Reconfiguration (DP-40) in De- 
fense Programs of the Department of Energy requested that 
SCIENTECH, Inc. compare the radiological risk to the public from 
consolidating future activities involved with the maintenance, pro- 
cessing and storage of tritium for nuclear weapons at one sits, 
either the Mound Plant in Miamisburg, Ohio or the Savannah River 
Site near Aiken, South Carolina. The relative risk between the two 
sites is one element of the decision of where to consolidate the ac- 
tivities. The Office also asked for a comparison of the risk at both 
sites to the safety goal of DOE, The approach taken for this task 
was to conduct a critical review and extension of the analyses in 
the Facility Safety Analysis Reports (FSARs) for the sites. Each 
visit involved a number of activities to provide the team with an un- 
derstanding of the tritium facilities; the design and operational 
capabilities of the tritium handling structures, systems and compo- 
nents; the accident scenarios and mechanisms that bear on risk; 
and the intended distribution of the consolidated tritium inventory at 
each facility. In addition, the tram reviewed plans for performing tri- 
tium handling, processing and storage activities after consolidation 
takes place. This team made quantitative comparisons of the con- 
solidated tritium activities at Mound and SRS for four areas, 
namely, transportation accidents, expected releases during routine 
normal operations, an operating basis accident (OBA) resulting 
from plant internal events within the design basis that could cause 
the release of tritium from process systems during operations, acci- 


dents of very low probability that would be beyond the design basis 
of the facilities. 


15588 (DOE/EW/40017-T4) Apollo Pennsylvania Nuclear 
Fuel Facility D&D Project: Quarterly technical progress report, 
July 1, 1992-September 30, 1992. Babcock and Wilcox Co., 
Apollo, PA (United States). 15 Mar 1993. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
91EW40017. Order Number DE93010138. Source: OSTI; NTIS; 
GPO Dep. 

The Apollo Pennsylvania Nuclear Fuel Facility D&D Project in- 
volves the site characterization, remediation, decontamination, and 
deconstruction of a former commercial nuclear fuel manufacturing 
site. These nuclear fuel manufacturing operations were performed 
under Nuclear Regulatory Commission (NRC) License No. SNM- 
145. The Apollo site is located in an industrial site in the Borough 
of Apollo, Pennsylvania. To organize, manage, and control decom- 
missioning activities, the Apollo Nuclear Fuel Facility D&D Project 
site has been broken down into three areas: the Apollo Facility, the 
parking lot, and the offsite area. At the end of this reporting period, 
the principal remediation activities authorized by the approved 
Apollo Decommissioning Plan had commenced. The overall status 
of these activities at the end of this reporting period include: decon- 
struction of the main building is 93 percent complete. Excavation of 
potentially contaminated soil is 59 percent complete. Processing of 
potentially contaminated soil and building rubble is 35 percent com- 
plete. Shipment of contaminated materials (soil, block and brick, 
rubble, and building steel, etc.) is 37 percent complete. 


15589 (DOE/EW/40017-T5) Apollo Pennsylvania Nuclear 
Fuel Facility D&D Project: Technical progress report, October 
1, 1992-December 31, 1992. B and W Nuclear Environmental 
Services, Inc., Vandergrift, PA (United States). 1992. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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FG01-91EW40017. Order Number DE93011518. Source: OSTI; 
NTIS; GPO Dep. 

The Apollo Pennsylvania Nuclear Fuel Facility D&D Project in- 
volves the site characterization, remediation, decontamination, and 
deconstruction of a former commercial nuclear fuel manufacturing 
site. These nuclear fuel manufacturing operations were performed 
under Nuclear Regulatory Commission (NRC) License No. SNM- 
145. The Apollo facility is located in an industrial site in the 
Borough of Apollo, Pennsylvania. To organize, manage, and con- 
trol decommissioning activities, the Apollo Nuclear Fuel Facility 
D&D Project site has been broken down into three areas: the 
Apollo Facility, the parking lot, and the offsite area. Decontamina- 
tion and decommissioning activities generally commenced as 
production operations ceased. Generally these efforts initially in- 
volved the removal and disposal of production equipment followed 
by the preliminary decontamination and, in some cases, decon- 
struction of the buildings involved. During the reporting period, 
work on the 1992 remediation program continued. Total progress 
for the 1992 work scope is summarized in Table 1. The table also 
shows the progress on each of the major decommissioning pro- 
gram sub elements (i.e., characterization, engineering, remediation, 
site restoration, and site release). At the end of the reporting pe- 
riod, measured total progress for the 1992 Apolio Decommissioning 
Project activities was 77.4 percent complete versus a planned 94.6 
percent. The progress shortfalls occurred in remediation (98.5 per- 
cent actual versus 100 percent planned), loadout and testing (67.7 
percent actual versus 100 percent planned), and transportation ac- 
tivities (65.4 percent actual versus 100 percent planned). 


15590 (DOE/MC/29467-3317) Decontamination systems in- 
formation and research program: Quarterly technical progress 
report, October 1-December 31, 1992. National Research Center 
for Coal and Energy, Morgantown, WV (United States). Jan 1993. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-92MC29467. Order Number DE93011538. Source: 
OSTI; NTIS; GPO Dep. 

It is estimated that over 3700 hazardous waste sites are under 
the jurisdiction of the Department of Energy (DOE). These sites 
were primarily generated from 45 years worth of environmental pol- 
lution from the design and manufacture of nuclear materials and 
weapons, and contain numerous types of wastes including: (1) 
volatile, low-volatile and nonvolatile organics, (2) radionuclides 
(e.g., uranium, plutonium and cesium), (3) nonradioactive heavy 
metals (e.g., chromium, nickel, and lead), and (4) toxic chemicals. 
These contaminants affect several media including soils (saturated 
and unsaturated), groundwater, vegetation, and air. Numerous and 
diverse DOE hazardous waste sites can be enumerated from soils 
contaminated by organics such as trichloroethylene (TCE) and per- 
chloroethylene (PCE) at the Savannah River site to biota and 
vegetation contaminated by radionuclides such as radiocesium and 
radiostrontium at the Oak Ridge site. Over the next 30 years, the 
Department of Energy (DOE) is committed to bringing all its facili- 
ties into compliance with applicable Federal, State, and local 
environmental laws and regulations. This clean-up task is quite 
complex involving numerous sites containing various radioactive, 
organic and inorganic contaminants. To perform this clean-up effort 
in the most efficient manner at each site will require that DOE 
managers have access to all available information on pertinent 
technologies; i.e., to aid in maximum technology transfer. The pur- 
pose of this effort is to systematically develop a databast of those 
currently available and emerging clean-up technologies. 


15591 (DOE/RL-91-53) Remedial Investigation/easibility 
study work plan for the 100-FR-3 operable unit, Hanford Site, 
Richland, Washington. USDOE Richland Operations Office, WA 
(United States). Sep 1992. 369p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93008265. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four areas of the Hanford Site (the 100, 200, 300, and 1100 Ar- 
eas) have been included on the US Environmental Protection 
Agency's (EPA’s) National Priorities List (NPL) under the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA). Figure 1-1 shows the location of these areas. 
Under the Hanford Federal Facility Agreement and Consent Order 
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(Tri-Party Agreement, Ecology et al. 1990a), signed by the Wash- 
ington State Department of Ecology (Ecology), EPA, and the US 
Department of Energy (DOE), more than 1,000 inactive waste dis- 
posal and unplanned release sites on the Hanford Site have been 
grouped into a number of source and groundwater operable units. 
These operable units contain contamination in the form of haz- 
ardous waste, radioactive/hazardous mixed waste, and other 
CERCLA hazardous substances. This work plan and the attached 
supporting project plans establish the operable unit setting and the 
objectives, procedures, tasks, and schedule for conducting the 
CERCLA remedial investigation/feasibility study (RI/FS) for the 
100-FR-3 operable unit. The 100-K Area consists of the 100-FR-3 
groundwater operable unit and two source operable units. The 
100-FR-3 operable unit includes all contamination found in the 
aquifer soils and water beneath the 100-F Area. Source operable 
units include facilities and unplanned release sites that are poten- 
tial sources of contamination. A separate work plan has been 
initiated for the 100-FR-1 source operable unit (DOE-RL 1992a). 


15592 (DOE/RL-91-60) S Plant Aggregate Area manage- 
ment study report. USDOE Richland Operations Office, WA 
(United States). Nov 1992. 703p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93008829. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Hanford Site in Washing- 
ton State is organized into numerically designated operational 
areas including the 100, 200, 300, 400, 600, and 1100 Areas. The 
US Environmental Protection Agency (EPA), in November 19839, in- 
cluded the 200 Areas of the Hanford Site on the National Priorities 
List (NPL) under the Comprehensive Environmental Response, 
Compensation and Liability Act 1980. Inclusion on the NPL initiates 
the Remedial investigation (Rl) and (FS) process for characterizing 
the nature and extent of condition to human health and the envi- 
ronment, and selection of remedial actions. This report presents 
the results of an aggregate area management study (AAMS) for 
the S plant Aggregate Area located in the 200 Areas. The study 
provides the basis for initiating RI/FS under CERCLA or under the 


Resource Conservation and Recovery Act (RCRA) Facility Investi- 
gations (RFI) and Corrective Measures Studies (CMS). This report 
also integrates RCRA treatment, storage, or disposal (TSD) closure 
activities with CERCLA and RCRA past-Practice investigations. 


15593 (DOE/RL-92-40) Hexone Storage and Treatment Fa- 
cility closure plan. USDOE Richland Field Office, WA (United 
States). Nov 1992. 165p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE93008857. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3050. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

The HSTF is a storage and treatment unit subject to the require- 
ments for the storage and treatment of dangerous waste. Closure 
is being conducted under interim status and will be completed pur- 
suant to the requirements of Washington State Department of 
Ecology (Ecology) Dangerous Waste Regulations, Washington Ad- 
ministrative Code (WAC) 173-303-610 and WAC 173-303-640. 
Because dangerous waste does not include the source, special 
nuclear, and by-product material components of mixed waste, ra- 
dionuclides are not within the scope of WAC 173-303 or of this 
closure plan. The information on radionuclides is provided only for 
general knowledge where appropriate. The known hazardous/ 
dangerous waste remaining at the site before commencing other 
closure activities consists of the still vessels, a tarry sludge in the 
storage tanks, and residual contamination in equipment, piping, fil- 
ters, etc. The treatment and removal of waste at the HSTF are 
closure activities as defined in the Resource Conservation and Re- 
covery Act (RCRA) of 1976 and WAC 173-303. 


15594 (DOE/RL-92-63) The Hanford Site Environmental 
Restoration Program 1993 fiscal year work plan: Work brek- 
down structure 2.0. USDOE Richland Field Office, WA (United 
States). Sep 1992. 614p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93008842. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Site Management System (SMS) guidance requires a Fiscal Year 
Work Plan (FYWP) be prepared for the Environmental Restoration 
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(ER) Mission Area and all related programs. This document 
describes the overall ER Mission Area and provides FYWP ap- 
pendixes for each of the five program areas: Remedial Action 
(RA); Decontamination and Decommissioning (D&D); Project Man- 
agement and Support (PM&S); Surveillance and Maintenance 
(S&M); and Treatment, Storage, and/or Disposal (TSD). 


15595 (DOE/S—00098P) Environmental restoration and 
waste management five year plan, fiscal years 1994-1998: Ex- 
ecutive summary. USDOE, Washington, DC (United States). Jan 
1993. 16p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93005906. Source: OSTI; NTIS; INIS; GPO Dep. 

In March 1989, Secretary of Energy James D. Watkins outlined 
his vision for a changed Department of Energy (DOE) culture. This 
culture is one of envirorunental responsibility, increased knowledge 
and involvement in environmental management, a new openness 
to public input, and overall accountability to the Nation for its ac- 
tions. Secretary Watkins also requested all the near-term activities 
necessary to bring DOEactivities into compliance with all applicable 
environmental requirements to be detailed in one plan. The Five- 
Year Plan was to be based on a “bottom up” approach to planning 
by using Activity Data Sheets to collect financial and technical in- 
formation at the installation level. Over the past three years, the 
Five-Year Plan has evolved into the primary planning tool for the 
DOE Environmental Restoration and Waste Management Program, 
looking beyond the current three-year Federal budget horizon. The 
FY 1994-1998 Five-Year Plan demonstrates DOE’s commitment to 
a culture based on the principles of openness, responsiveness, and 
accountability; reports on the progress made in carrying out DOE's 
environmental mission; identifies what must be accomplished dur- 
ing a five-year planning period; and describes strategies for 
achieving critical program objectives. This plan represents another 
step towards the implementation of the culture change Secretary 
Watkins envisioned. The Five-Year Plan is not exclusively focused 
on near-term activities. Italso expresses the DOE commitment to a 
30-year goal for the cleanup of the 1989 inventory of inactive sites. 
The FY 1994-1998 Five-Year Plan reiterates the DOE commitment 
to meeting this and other important environmental goals. 


15596 (DOE/UMTRA-050126-0000) An evaluation of the re- 
sults of alluvial groundwater sampling from 1987-1990 at the 
Durango disposal site. USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office. Apr 1991. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93009470. Source: OSTI; NTIS; INIS; GPO Dep. 

This evaluation was conducted to determine if surface dis- 
charges of contaminated water from a retention pond and seepage 
of tailings pore water from the disposal cell have affected ground | 
water quality in the alluvial deposits east and northeast of the Bodo 
Canyon disposal cell. The question of whether corrective remedial 
action is needed for the alluvial groundwater downgradient of the 
disposal cell is also addressed. Maximum observed concentrations 
of seven hazardous constituents equalled or exceeded proposed 
US Environmental Protection Agency (EPA) maximum concentra- 
tion limits (MCLs) in the alluvial groundwater downgradient of the 
disposal cell. These constituents include chromium, lead, molybde- 
num, net gross alpha, radium-226 and -228, selenium, and 
uranium. Concentrations greater than MCLs for molybdenum, net 
gross alpha, and radium-226 and -228 may be naturally occurring 
in the alluvial groundwater. There is no statistical evidence that 
these hazardous constituents are groundwater contaminants with 
concentrations that exceed the MCLs in alluvial groundwater. How- 
ever, the median selenium concentration in monitor well 608 
exceeds the MCL. Therefore, selenium contamination in the alluvial 
groundwater in the area of monitor well 608 is possible. Selenium 
concentrations show no definite increasing or decreasing trend. 
Since groundwater contamination by selenium is possible in one 
monitor well, but concentrations are not increasing, corrective ac- 
tion is not warranted at this time. Alluvial groundwater quality will 
continue to be monitored quarterly and the discharge from the re- 
tention pond should be sampled after treatment to ascertain its 
potential affects on groundwater quality. 


15597 (DOE/UMTRA—050510-GRNO-Vol.2A) Remedial ac- 
tion plan and final design for stabilization of the Inactive 





uranium mill tailings at Green River, Utah: Volume 2A, Appen- 
dix D, Supplement, site characterization, Appendix €E, 
Groundwater protection strategy: Final report. USDOE Albu- 
querque Field Office, NM (United States). Uranium Mill Tailings 
Remedial Action Project Office. Mar 1991. 215p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086 ;FC04-81AL16309. Order Number DE93008968. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This volume includes: appendix D supplement on groundwater 
hydrology; and appendix E on water resources protection strategy. 


15598 § (DOE/UMTRA-050512-0000-App.B-Attach.1) Remedial 
action plan and site design for stabilization of the inactive 
Uranium Mill Tailings Site at Lowman, Idaho: Attachment 1, 
Specifications and design drawings, LOW; Subcontract Docu- 
ments: Bid schedule, special conditions, specifications, 
subcontract drawings: Final design for construction, Appen- 
dix B of the Cooperative Agreement. USDOE Albuquerque 
Operations Office, NM (United States). Uranium Mill Tailings Reme- 
dial Action Project Office; Morrison-Knudsen Engineers, Inc., San 
Francisco, CA (United States). Sep 1991. 184p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350 ;FC04-85AL20535. Order Number DE93009144. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains subcontract documents which include: bid- 
ding requirements; terms and conditions; specifications; and 
subcontract drawings. 


15599 (DOE/UMT RA-050512-0000-Attach.4) Remedial action 
plan and site design for stabilization of the inactive Uranium 
Mill Tailings Site at Lowman, Idaho: Attachment 4, Water re- 
sources protection strategy: Final report. USDOE Albuquerque 
Operations Office, NM (United States). Uranium Mill Tailings Reme- 
dial Action Project Office. Sep 1991. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC04-85AL20535. 
Order Number DE93009147. Source: OSTI; NTIS; INIS; GPO Dep. 

The DOE proposes to achieve compliance with the proposed 
EPA groundwater protection standards (Subparts A and B of 40 
CFR 192) by meeting the EPA maximum concentration limits 
(MCLs) or background concentrations for designated hazardous 
constituents in groundwater in the uppermost aquifer (alluviur/ 
weathered granodiorite) at the point of compliance (POC) at the 
Lowman disposal site near Lowman, Idaho. The proposed remedial 
action in conjunction with existing hydrogeological conditions at the 
Lowman site will ensure sufficient protection of human health and 
the environment. The DOE has concluded that the EPA groundwa- 
ter protection standards will be met at the POC because, with the 
exception of antimony, none of the hazardous constituents that ex- 
ceed laboratory method detection limits within the radioactive sand 
pore fluids were above the proposed concentration limits. The DOE 
has demonstrated that antimony will meet the proposed concentra- 
tion limits at the POC through attenuation in subsoils beneath the 
disposal cell and by dilution in groundwater underflow. The Low- 
man processing site is in compliance with Subpart B of 40 CFR 
192 because statistical analyses of groundwater samples indicate 
no groundwater contamination. 


15600 (DOE/UMTRA-400647-0000) Alternative cover de- 
sign: Final report. USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Nov 1988. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93008961. Source: OSTI; NTIS; INIS; GPO Dep. 

The special study on Alternative Cover Designs is one of several 
studies initiated by the US Department of Energy (DOE) in re- 
sponse to the proposed US Environmental Protection Agency 
(EPA) groundwater standards. The objactive of this study is to in- 
vestigate the possibility of minimizing the infiltration of precipitation 
through stabilized tailings piles by altering the standard design of 
covers currently used on the Uranium Mill Tailings Remedial Action 
(UMTRA) Project. Prior. to the issuance of the proposed standards, 
UMTRA Project piles had common design elements to meet the 
required criteria, the most important of which were for radon diffu- 
sion, long-term stability, erosion protection, and groundwater 
protection. The standard pile covers consisted of three distinct lay- 
ers. From top to bottom they were: rock for erosion protection; a 
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sand bedding layer; and the radon barrier, usually consisting of a 
clayey sand material, which also functioned to limit infiltration into 


the tailings. The piles generally had topslopes from 2 to 4 percent 
and sideslopes of 20 percent. 


15601 (DOE/UMTRA-400663-0000) The effect of desicca- 
tion on UMTRA Project radon barrier materials. USDOE 
Albuquerque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Nov 1990. 34p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. Order Number DE93009469. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The proposed US Environmental Protection Agency (EPA) 
groundwater standards (40 CFR 192) require that Uranium Mill 
Tailings Remedial Action (UMTRA) Project remedial action designs 
meet low numerical limits for contaminants contained in water or 
vapors exiting the disposal cell embankments. To meet the stan- 
dards, a cover of compacted, fine-grained soil is placed over 
UMTRA Project embankments. One of the functions of this cover is 
to limit infiltration into the disposal cell . The hydraulic conductivity 
of this infiltration barrier must be low in order to reduce the resul- 
tant seepage from the base of the cell to the extent necessary to 
comply with the proposed EPA groundwater standards. Another 
function of this cover is to limit the emission of radon gas. The air 
permeability of the cover must be low in order to reduce radon 
emissions to comply with EPA standards. Fine-grained soils ex- 
posed to evaporation will dry. Continued exposure will cause 
shrinking that, if allowed to continue, will eventually result in the 
development of cracks. The results of the cracking coukd be an in- 
crease in the hydraulic conductivity and an increase in the air 
permeability. This could then allow additional infiltration and in- 
creased radon emissions. Cracking of the radon barrier has been 
noted at one UMTRA Project location. The potential for cracking of 
the radon barrier during construction has been addressed by re- 
quiring moistening of previously compacted surfaces prior to 
placing additional lifts. The efficacy of these treatments has not 
been verified. The potential for cracking after construction of the 
cover is completed has also not been examined. The purpose of 
this study is to evaluate the potential for cracking of the radon bar- 
rier both during construction and after completion of the cover. The 
effect of shrinkage cracking on the performance of the radon bar- 
rier will also be examined. 


15602 (DOE/UMTRA-400665-0000) Bentonite-amended 
solls special study: Phase 2 evaluation report. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Oct 1990. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93008964. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents the results of a two-phased special study to 
evaluate the viability of soil amended with a high percentage of 
bentonite as an infiltration barrier in the cover of Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project disposal cells. Phase | of 
the study was initiated in order to examine the feasibility of using 
bentonite-amended soils as a cover component on sideslopes and 
topslopes. The Phase | objectives were to test a variety of materi- 
als to determine if low hydraulic conductivities were achievable in 
materials exhibiting sufficient strength and to select suitable materi- 
als for further testing. Phase I! objectives were to (1) optimize 
designs — test materials with various percentages of bentonite 
added; (2) provide design recommendations; (3) address con- 
structibility concerns; and (4) evaluate long-term performance with 
respect to desiccation effects on the amended materials. 


15603 (DOE/UMTRA-400689-0000) Accelerating transient 
drainage from UMTRA Project tailings piles. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Sep 1990. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. Order Number DE93008965. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The period between the completion of construction of the tailings 
disposal cell and the establishment of equilibrium moisture content 
and seepage conditions is considered to be the period of transient 
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drainage. Transient drainage may be due to factors such as con- 
struction water, precipitation, or residual water from the milling 
process. Transient seepage rates usually exceed steady state 
seepage rates. If the transient seepage rate causes contaminant 
levels to exceed groundwater compliance standards, then an alter- 
native groundwater compliance strategy or technical approach to 
reduce or mitigate the effects of the drainage must be adopted. 
This study examines methods to accelerate the transient drainage 
of soils and hence to remove excess pore water from tailings in 
UMTRA Project disposal cells. The technical and economic feasi- 
bility of possible methods is examined. In order to perform 
comparative economical analyses of the various methods, an ex- 
ample tailings pile is postulated. This pile is considered to be 300 
meters by 300 meters by 10 meters in thickness. 


15604 (DOE/UMTRA-400692-0000) 1992 North Dakota Eco- 
nomic Impact Study for the Uranium Mill Tailings Remedial 
Action Project, Belfield and Bowman, North Dakota: Prelimi- 
nary final report. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Jan 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE93009464. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of the Uranium Mill Tailings Remedial Action (UMTRA) 
Project in North Dakota is to improve the environment and reduce 
the negative health effects associated with residual radioactive ma- 
terial (RRM) from the inactive processing sites at Belfield and 
Bowman, North Dakota. A secondary benefit of the UMTRA Project 
is economic gain. The 1992 North Dakota Economic Impact Study 
(NDEIS) analyzes the impact of the remedial actions at the inactive 
Belfield and Bowman processing sites and their associated vicinity 
properties. This analysis is based on the assumption that the state 
of North Dakota will provide 10 percent of the funding required for 
remediation. For every dollar the state of North Dakota invests in 
the Belfield and Bowman onsite portion of the UMTRA Project, it 
will realize $5.04 in gross labor income (i.e., gross labor income di- 
vided by the state’s total funding requirement). For every dollar the 
state of North Dakota invests, it will realize a net return of $3.04 
(i.e., net benefit divided by the state’s total funding requirement). 
This reflects only labor expenditure and employment impact. ff 
state and local non-labor tax benefits were considered in the net 
economic benefit, North Dakota could receive significantly more 
than $3.04 for each dollar it invests. The UMTRA Project work at 
Belfiekd and Bowman will benefit the state of North Dakota. Bene- 
fits include a reduction in the negative health effects caused by 
low-level RRM, an improvement in the environment, and increased 
economic growth. 


15605 (DOE/UMTRA-05051 25-0000) Technical summary of 
geological, hydrological, and engineering studies at the Slick 
Rock Uranium Mill Tailings sites, Slick Rock, Colorado. US- 
DOE Albuquerque Fiekd Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Dec 1990. 71p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. Order Number DE93009141. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this document is to provide the Colorado Depart- 
ment of Health (CDH) with a summary of the technical aspects of 
the proposed remedial action for the Slick Rock tailings near Slick 
Rock, Colorado. The technical issues summarized in this document 
are the geology and groundwater at the Burro Canyon disposal site 
and preliminary engineering considerations for the disposal cell. 


15606 
Hanford RUFS Program: Volume 2, Final report. Pacific 
Northwest Lab., Richland, WA (United States). Environmental Man- 
agement Operations. Dec 1992. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93005982. Source: OSTI; NTIS; GPO Dep. 

A Schedule Optimization Study (SOS) of the US Department of 
Energy (DOE) Hanford Site Remedial Investigation/Feasibility 
Study (RI/FS) Program was conducted by an independent team of 
professionals from other federal agencies and the private sector ex- 
perienced in environmental restoration. This team spent two weeks 
at Hanford in September 1992 examining the reasons for the 


(EMO-1080-Vol.2) Schedule Optimization Study, 
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lengthy RI/FS process at Hanford and developing recommenda- 
tions to expedite the process. The need for the study arose out of a 
schedule dispute regarding the submission of the 1100-EM-1 Oper- 
able Unit RVFS Work Plan. This report documents the study called 
for in the August 29, 1991, Dispute Resolution Committee Decision 
Statement. Battelle's Environmental Management Operations 
(EMO) coordinated the effort for DOE's Richland Field Office (RL). 


15607 (FEMP-2269) Silos 1 and 2 removal action ben- 
tonite effectiveness environmental monitoring study. Tomczak, 
L.M. (Westinghouse Environmental Management Co. of Ohio, 
Cincinnati, OH (United States). Fernald Environmental Manage- 
ment Project); Spitz, H.B.; McCartney, K.A.; Oney, R.W.; Ulsh, B.; 
Zimmerman, J.; Muller, D. Westinghouse Environmental Manage- 
ment Co. of Ohio, Cincinnati, OH (United States). Fernald 
Environmental Management Project. Sep 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
860R21600. (CONF-930130-4: 26. Health Physics Society 
midyear topical meeting on environmental health physics, Coeur 
d'Alene, ID (United States), 24-28 Jan 1993). Order Number 
DE93003711. Source: OSTI; NTIS; INIS; GPO Dep. 

One objective of environmental monitoring and analysis at the 
Fernald Environmental Management Project (FEMP) is to deter- 
mine whether 72Rn emitted from the K-65 silos following the 
bentonite sealant application has been reduced to a level such that 
the contribution from the K-65 silos to offsite background is less 
than 0.015 pCi/l at the location of the maximally exposed individual 
at a non-FEMP location. Because the annual average offsite envi- 
ronmental radon background concentration is 0.5 + 0.1 pCi/I,0 this 
low level 222Rn concentration can be determined only by modeling 
as monitoring techniques are not sufficiently precise to reliably de- 
tect such a small change. The flux of radon (pCi/M?/sec) which is 
emitted from the silo dome by mechanisms of diffusion and air ex- 
change will be calculated from the measured concentration of 
radon (pCi/M®) in the dome headspace and will be used as the 
source term for the Gaussian plume model. 


15608 (HW-24567) Synoptic meteorology manual of stan- 
dard practices. Jenne, D.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Mar 1954. 
215p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93009980. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, dated March 22, 1954 details work procedures for 
the 200- West Area at HAPO. Topics discussed include emergency 
procedures, safety and housekeeping practices, policies and proce- 
dures, instruments and equipment located at the 622 tower, 
instruments and equipment located offsite, observational proce- 
dures, form entries, and card punching, and weather forecasting. 


15609 (KEMAKTA-AR-S2-10) A review of the uncertainties 
in the assessment of radiological consequences of spent nu- 
clear fuel disposal. Kemakta Konsult AB, Stockholm (Sweden). 
Jun 1992. [116p.] Project SSI-P-537-89. Order Number 
DE93617349. Source: OSTI; NTIS; INIS. 

Radioactive waste disposal systems for spent nuclear fuel are 
designed to isolate the radioactive waste from the human environ- 
ment for long periods of time. The isolation is provided by a 
combination of engineered and natural barriers. Safety assess- 
ments are performed to describe and quantify the performance of 
the individual barriers and the disposal system over long-term 
periods. These assessments will always be associated with uncer- 
tainties. Uncertainties can originate from the variability of natural 
systems and will also be introduced in the predictive modelling per- 
formed to quantitatively evaluate the behavior of the disposal 
system as a consequence of the incomplete knowledge about the 
governing processes. Uncertainties in safety assessments can 
partly be reduced by additional measurements and research. The 
aim of this study has been to identify uncertainties in assessments 
of radiological consequences from the disposal of spent nuclear 
fuel based on the Swedish KBS-3 concept. The identified uncer- 
tainties have been classified with respect to their origin, i.e. in 
conceptual, modelling and data uncertainties. The possibilities to 
reduce the uncertainties are also commented upon. In assess- 
ments it is important to decrease uncertainties which are of major 
importance for the performance of the disposal system. These 





could to some extent be identified by uncertainty analysis. How- 
ever, conceptual uncertainties and some types of model 


uncertainties are difficult to evaluate. To be able to decrease uncer- 
tainties in conceptual models, it is essential that the processes 
describing and influencing the radionuclide transport in the engi- 
neered and natural barriers are sufficiently understood. In this 
study a qualitative approach has been used. The importance of dif- 
ferent barriers and processes are indicated by their influence on 
the release of some representative radionuclides. (au). 


15610 (NKS-92-2) The Nordic programme for nuclear 
safety 1990-1993: Plan for 1992. Nordisk Kernesikkerhedsforskn- 
ing, Roskilde (Denmark). Feb 1992. [76p.] (In Danish, Swedish, 
Norwegian, English). Order Number DE93611712. Source: OSTI; 
NTIS; INIS. 

The description of planned projects concerning nuclear safety is 
divided under the headings of readiness for action in situations of 
abnormal radiation, nuclear wastes and deposition, radioecology, 
and reactor safety - professional emergency-readiness. Coordina- 
tion initiatives are also dealt with. In addition to this a survey of 
projects, coordinators and project leaders and a description of sug- 
gested new measures for nuclear safety are given. Under the first 
heading the subjects dealt with are spreading and local conse- 
quences, strategies, measuring methods and data exchange and 
management for decision-makers, evaluation, harmonization and 
effecting of plans, public information, a nordic emergency action 
exercise and reduction data connected with contaminated areas. 
The second heading covers criteria for classification of radioactive 
material, experiences in demolition of uranium-cieaning plants, in- 
formation management, waste management in the case of field 
deposition with radioactivity from past reactor accidents and clima- 
tological and geological processes of significance for long-duration 
safety. Subjects under the third heading of radioecology cover 
training, quality assurance, aquatic radioecology, agricultural and 
natural ecosystems. Subjects under reactor safety include safety 
evaluation, the course of serious accidents, and data on 
neighbour-reactor system's conditions of safety. (AB). 


15611 (PNL-—8358) Evaluating long-term performance of in 
situ vitrified waste forms: Methodology and results. McGrail, 
B.P.; Olson, K.M. Pacific Northwest Lab., Richland, WA (United 
States). Nov 1992. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93004277. Source: OSTI; NTIS; INIS; GPO Dep. 

In situ vitrification (ISV) is an emerging technology for the reme- 
diation of hazardous and radioactive waste sites. The concept 
relies on the principle of Joule heating to raise the temperature of 
a soil between an array of electrodes above the melting tempera- 
ture. After cooling, the melt solidifies into a massive glass and 
crystalline block similar to naturally occurring obsidian. Determining 
the long-term performance of ISV products in a changing regula- 
tory environment requires a fundamental understanding of the 
mechanisms controlling the dissolution behavior of the material. A 
series of experiments was performed to determine the dissolution 
behavior of samples produced from the ISV processing of typical 
soils from the Idaho National Engineering Laboratory subsurface 
disposal area. Dissolution rate constant measurements were com- 
pleted at 90°C over the pH range 2 to 11 for one sample obtained 
from a field test of the ISV process. 


15612 (PNL-8449) Description of the process used to cre- 
ate 1992 Hanford Morality Study database. Gilbert, E.S.; 
Buchanan, J.A.; Holter, N.A. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 108p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006142. Source: OSTI; NTIS; GPO Dep. 

An updated and expanded database for the Hanford Mortality 
Study has been developed by PNL’s Epidemiology and Biometry 
Department. The purpose of this report is to document this pro- 
cess. The primary sources of data were the Occupational Health 
History (OHH) files maintained by the Hanford Environmental 
Health Foundation (HEHF) and including demographic data and job 
histories; the Hanford Mortality (HMO) files also maintained by 
HEHF and including information of deaths of Hanford workers; the 
Occupational Radiation Exposure (ORE) files maintained by PNL's 
Health Physics Department and containing data on external 
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dosimetry; and a file of workers with confirmed internal depositions 
of radionuclides also maintained by PNL’s Health Physics Depart- 
ment. This report describes each of these files in detail, and also 
describes the many edits that were performed to address the con- 
sistency and accuracy of data within and between these files. 


15613 (PNL-MA-583-Rev.1) Locations of criticality alarms 
and nuclear accident dosimeters at Hanford: Revision 1. Pa- 
cific Northwest Lab., Richland, WA (United States). Aug 1992. 90p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93004426. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Hanford facilities that contain fissionable materials capable of 
achieving critical mass are monitored with nuclear accident 
dosimeters (NADS) in compliance with the requirements of DOE 
Order 5480.11, Chapter XI, Section 4.c. (DOE 1988). The US De- 
partment of Energy (DOE) Richland Field Office (RL) has assigned 
the responsibility for maintaining and evaluating the Hanford NAD 
system to the Instrumentation and External Dosimetry (l&ED) Sec- 
tion of Pacific Northwest Laboratory's (PNL’'s) Health Physics 
Department. This manual provides a description of the Hanford 
NAD, criteria and instructions for proper NAD placement, and the 
locations of these dosimeters onsite. 


15614 (PNL-SA-20937) A Remote Characterization System 
and a fault-tolerant tracking system for subsurface mapping of 
buried waste sites. Sandness, G.A. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Bennett, D.W.; Martinson, L.; Bingham, 
D.N.; Anderson, A.A. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-920851— 
85: Spectrum ‘92: nuclear and hazardous waste management 
international topical meeting, Boise, ID (United States), 23-27 Aug 
1992). Order Number DE93004404. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes two closely related projects that will provide 
new technology for characterizing hazardous waste burial sites. 
The first project, a collaborative effort by five of the national labora- 
tories, involves the development and demonstration of a remotely 
controlled site characterization system. The Remote Characteriza- 
tion System (RCS) includes a unique low-signature survey vehicle, 
a base station, radio telemetry data links, satellite-based vehicle 
tracking, stereo vision, and sensors for noninvasive inspection of 
the surface and subsurface. The second project, conducted by the 
Idaho National Engineering Laboratory (INEL), involves the devel- 
opment of a position sensing system that can track a survey 
vehicle or instrument in the field. This system can coordinate up- 
dates at a rate of 200/s with an accuracy better than 0.1% of the 
distance separating the target and the sensor. It can employ 
acoustic or electromagnetic signals in a wide range of frequencies 
and can be operated as a passive or active device. 


15615 (PNL-SA-21397) Urine sample collection protocols 
for bioassay samples. MacLellan, J.A.; McFadden, K.M. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9211116-8: 38. annual confer- 
ence on bioassay, analytical and environmental radiochemistry, 
Santa Fe, NM (United States), 2-6 Nov 1992). Order Number 
DE93004838. Source: OSTI; NTIS; GPO Dep. 

In vitro radiobioassay analyses are used to measure the amount 
of radioactive material excreted by personnel exposed to the po- 
tential intake of radioactive material. The analytical results are then 
used with various metabolic models to estimate the amount of ra- 
dioactive material in the subject's body and the original intake of 
radioactive material. Proper application of these metabolic models 
requires knowledge of the excretion period. It is normal practice to 
design the bioassay program based on a 24-hour excretion sam- 
ple. The Hanford bioassay program simulates a total 24-hour urine 
excretion sample with urine collection periods lasting from one-half 
hour before retiring to one-half hour after rising on two consecutive 
days. Urine passed during the specified periods is collected in 
three 1-L bottles. Because the daily excretion volume given in Pub- 
lication 23 of the International Commission on Radiological 
Protection (ICRP 1975, p. 354) for Reference Man is 1.4 L, it was 
proposed to use only two 1-L bottles as a cost-saving measure. 
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This raised the broader question of what should be the design ca- 
pacity of a 24-hour urine sample kit. 


15616 (PNL-SA-21471) A remote characterization system 
for subsurface mapping of buried waste sites. Sandness, G.A.; 
Bennett, D.W. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1992. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9210194—-9: International symposium on environmental 
contamination, Budapest (Hungary), 12-16 Oct 1992). Order Num- 
ber DE93004327. Source: OSTI; NTIS; INIS; GPO Dep. 

Mapping of buried objects and regions of chemical and radiologi- 
cal contamination is required at US Department of Energy (DOE) 
buried waste sites. The DOE Office of Technology Development 
Robotics Integrated Program has initiated a project to develop and 
demonstrate a remotely controlled subsurface sensing system, 
called the Remote Characterization System (RCS). This project, a 
collaborative effort by five of the National Laboratories, involves the 
development of a unique low-signature survey vehicle, a base sta- 
tion, radio telemetry data links, satellite-based vehicle tracking, 
stereo vision, and sensors for non-invasive inspection of the sur- 
face and subsurface. To minimize interference with on-board 
sensors, the survey vehicle has been constructed predominatantly 
of non-metallic materials. The vehicle is self-propelled and will be 
guided by an operator located at a remote base station. The RCS 
sensors will be environmentally sealed and internally cooled to 
preclude contamination during use. Ground-penetrating radar, mag- 
netometers, and conductivity devices are planned for geophysical 
surveys. Chemical and radiological sensors will be provided to lo- 
cate hot spots and to provide isotopic concentration data. 


15617 (POEF/ER-4549) Portsmouth Gaseous Diffusion 
Plant Decontamination and Decommissioning Program surveil- 
lance and maintenance plan, FY 1993-2002. Schloesslin, W. 
Portsmouth Gaseous Diffusion Plant, OH (United States). Nov 
1992. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-760R00001. Order Number 
DE93004428. Source: OSTI; NTIS; INIS; GPO Dep. 

The Decontamination and Decommissioning (D&D) Program at 
the Portsmouth Gaseous Diffusion Plant (PORTS) is part of the 
Environmental Restoration (ER) and Waste Management (WM) 
Programs (ERWM). The objective of the ER Program is to provide 
PORTS the capability to meet applicable environmental regulations 
through facility development activities and site remedial actions. 
The WM Program supports the ER Program. The D&D Program 
provides collective management of the sites within the plant which 
require decontamination and decommissioning, prioritizes those ar- 
eas in terms of health, safety and environmental concerns, and 
implements the appropriate level of remedial action. The D&D Pro- 
gram provides support to facilities which formerly served one or 
more of the many Plant functions. Program activities include (1) 
surveillance and maintenance of facilities awaiting decommission- 
ing; (2) planning safe and orderly facility decommissioning; and (3) 
implementing a program to accomplish facility disposition in a safe, 
cost effective, and timely manner. In order to achieve the first ob- 
jective, a formal plan which documents the surveillance and 
maintenance needs for each inactive facility has been prepared. 
This report provides this documentation for the PORTS facilities 
currently included in the D&D Program and includes projected re- 


source requirements for the planning period of FY 1993 through 
FY 2002. 


15618 (POEF/ER/Sub-89/4543) Closure plan for the X-701C 
Neutralization Pit. Portsmouth Gaseous Diffusion Plant, OH 
(United States); Science Applications International Corp., Dublin, 
OH (United States). Jun 1992. 176p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-760R00001. 
(ES/ER-48-D1). Order Number DE93004609. Source: OSTI; NTIS; 
GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3042. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

The Portsmouth Gaseous Diffusion Plant (PORT) has been oper- 
ating since 1954. The PORTS facility is used to enrich uranium for 
nuclear navy applications and commercial nuclear reactors. The X- 
701C Pit is considered a hazardous waste management unit 
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because of past operation as a waste water treatment unit and be- 
cause it continues to contain ground water contaminated with TCA 
and TCE. The X-701C Neutralization Pit began operation in ap- 
proximately 1953. The X-701C Pit received process effluents and 
basement sump wastewaters. Wastes received were acid and al- 
kali solutions (sodium acid sulfate, sodium hydroxide, chromic acid 
cleaning solution) and rinse water result;ng from metal cleaning 
operations and typically contained trichloroethylene and 1,1,1- 
trichloroethane (U226, U228, F001). Wastes were released on a 
batch basis to the X-701C Pit where lime was added to normalize 
the pH. An agitator in the bottom of the pit ensured even mixing of 
wastes entering the X-701C Pit. To date the Pit contains contami- 
nated wash water, groundwater and rainwater. This report 
describes closure plans for the Pit. 


15619 (POEF-T—3597) Nuclear criticality safety study for 
increased enrichment limit in 2}-ton (30B) UF, cylinders. Tay- 
loe, R.W. Jr. (Battelle, Columbus, OH (United States)); Davis, T.C.; 
Lindenschmidt, D.J.; Fentiman, A.W. Portsmouth Gaseous Diffu- 
sion Plant, OH (United States); Battelle, Columbus, OH (United 
States). Oct 1992. 118p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00001. Order Number 
DE93004793. Source: OSTI; NTIS; INIS; GPO Dep. 

The current U235 enrichment limit for 30B 24-ton UF, cylinders 
is 5.0 percent. This feasibility study examined the nuclear criticality 
safety issues associated with increasing the U2°> enrichment limit 
in 23-ton cylinders to 10.0 percent. Operations affected include 
cylinder cleaning, filling, storage, sampling, and transfer. 


15620 (POEF-Z-4233) Technology demonstration assess- 
ment report for X-231B (Part 1) and summary of closure 
activities (Part 2). Portsmouth Gaseous Diffusion Plant, OH 
(United States); Theta Technologies, Inc., Oak Ridge, TN (United 
States). Jul 1992. 78p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00001. (ES/ER-47-D1). 
Order Number DE93004610. Source: OSTI; NTIS; INIS; GPO Dep. 

This Technology Demonstration Assessment Report (TDAR) was 
developed to evaluate and recommend the most feasible approach 
for cleanup of contaminated Minford soil in the vadose zone and to 
summarize closure activities at the Portsmouth Gaseous Diffusion 
Plant (PORTS) X-231B Oil Biodegradation Plot (X-231B). The X-23 
IB site, consisting of a north and south area, is oriented on a north- 
south axis. The north and south areas measure 265 ft by | 10 ft 
and 100 ft by 70 ft, respectively. The X-231B Technology Demon- 
stration (TD) Project was initiated during fall 1990 to identify and 
evaluate emerging technologies which could provide cost effective 
and feasible in situ soil treatment. The four technologies plus the 
Contingent Design evaluated were: in situ Soil Mixing with Solidifi- 
catiorVStabilization; In situ Soil Mixing with Isothermal Vapor 
Extraction; In situ Soil Mixing with Thermally Enhanced Vapor Ex- 
traction; In situ Soil Mixing with Peroxidation Destruction; 
Center-line Trench Drain - Contingent Design. 


15621 (POEF-Z-4235) Closure plan for the X-230J7 Hold- 
ing Pond. Portsmouth Gaseous Diffusion Plant, OH (United 
States); Science Applications International Corp., Columbus, OH 
(United States). Jul 1992. 107p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-760R00001. Order 
Number DE93004607. Source: OSTI; NTIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3041. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831 (United 
States). 

The X-230J7 Holding Pond is identified as NPDES outfall 001. 
The pond was constructed to control sediments in stormwater 
runoff from storm sewers D and E and the east drainage ditch 
which drain the mid-northeastern area of the plant site. The pond 
also accepts once-through cooling water (water that passes once 
through the plant air conditioning system and is discharged to the 
storm sewer system). Until November 1988, the east drainage 
ditch received effluent from the X-701B holding pond (NPDES 
601). The concentration of trichloroethylene entering X-230J7 from 
X-701B was monitored and averaged 400-600 ppb (parts per bil- 
lion). Potential contaminants include caustic soda, nitric acid, 
uranium, sodium bifluoride, oil, PCBs, diesel fuel, sulfuric acid, and 





volatile organic compounds (VOCs). This report describes the clos- 
ing of this pond. 


15622 (RFP-4657) Reference handbook: Nuclear critical- 
ity: Revision 3. EG and G Rocky Flats, Inc., Golden, CO (United 
States). 6 Dec 1991. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. Order Number 
DE93004207. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose for this handbook is to provide Rocky Flats person- 
nel with the information necessary to understand the basic 
principles underlying a nuclear criticality. 


15623 (SAND—92-0129) The ES&H Training Department 
Standards and Procedures Manual. Sandia National Labs., Albu- 
querque, NM (United States). 1 Oct 1992. 320p. Sponsored by 
USDOc, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93005968. Source: OSTI; NTIS; 
GPO Dep. 

This Manual was established in October 1992 to document the 
business processes used by the environment, safety, and health 
(ES&H) Training Department (7524) in providing services to internal 
Sandia National Laboratories (SNL) customers and to meet Tiger 
Team findings and milestones. This documentation will be revised 
as the department improves its processes. This manual implements 
the processes and procedures followed by the ES&H Training De- 
partment in support of the ES&H Training Program. The first part of 
the manual describes the corporate wide administrative process; 
the second part describes the department wide administrative pro- 
cess; and parts three, four, and five describe workgroup processes. 
Terms are defined in the Glossary at the back of the manual. 


15624 (UCRL-CR-—109772-App.) Chemical health risk as- 
sessment for hazardous and mixed waste management units 
at Lawrence Livermore National Laboratory: Volume 2, Appen- 
dices. Lawrence Livermore National Lab., CA (United States); 
Radian Corp., Sacramento, CA (United States). Sep 1992. 1153p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009573. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The waste characterization for each treatment unit or process is 
based on treatment records from LLNL’s computerized Hazardous 
Waste Management Inventory System (HWMIS). In 1990, these 
data were compiled into a single database comprising both haz- 
ardous waste and mixed waste data. Even though these data 
originate from the same source used in the previous HRA, the 
database was modified to set quantities and concentrations to a 
consistent set of units. This allowed an analysis of waste types by 
Hazardous Waste Management unit that was more accurate and 
did not rely upon many of the conservative assumptions used in 
the Phase Ii HRA waste characterization. Finally, the current waste 
characterizations are considered more representative of potential 
long-term wastes because they were developed by combining all 
wastes that could be treated in each unit, as opposed to the 
wastes treated only during 1988 to 1989. This final step more ap- 
propriately accounts for the variability in waste types likely to be 
seen by the Hazardous Waste Management Division. The quanti- 
ties of each waste listed in the characterization tables represent 
the sum of all chemical quantities belonging to hazardous and 
mixed waste types potentially handied by each area. 


15625 (WHC-SA-1555) Current status of liquid scintillation 
at Westinghouse Hanford Company. Barnett, J.M.; Jones, R.A; 
Barney, G.S.; Kurtz, J.E.; Colbert, E.M.; Catiow, S.A.; Hetzer, D.C. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9209261-2: In- 
ternational conference on advances in liquid scintillation, Vienna 
(Austria), 14-18 Sep 1992). Order Number DE93004494. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present herein an overview of the current applications of liq- 
uid scintillation counting performed at Westinghouse Hanford 
Company. our goal is to ascertain, with the greatest reliability pos- 
sible, the activity contained in a sample. We measure samples for 
unconditional release criteria. Additionally, we are testing experi- 
mental processes to determine the effectiveness of the removal of 
transuranics from liquids by precounting and postcounting spiked 
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solutions. We use a variety of methods to count soils, oils, mixed 
waste, water samples, and other organic and inorganic materiais. 
Some methods require a wet chemistryseparation while other 
methods may be mixed directly with a cocktail and counted. We do 
not present any separation methods. We make a concerted effort 
to discuss each of the several isotopes and gross activities that are 
of concern at the Hanford Site. We try to use only environment- 
friendly cocktails. We use several different liquid scintillation 
spectrometers because the Hanford Site contains many facilities. 


15626 (WHC-SA-1722) Simulation of the cleanup of the 
Hanford Site. Ludowise, J.D.; Allen, G.K. Westinghouse Hanford 
Co., Richland, WA (United States). Dec 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-930395—-1: Computer simulation in waste 
management and environmental sciences, Washington, DC (United 
States), 29 Mar - 1 apr 1993). Order Number DE93006907. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site is a 1,450-km? (560-mi?) tract of semiarid land 
in southeastern Washington State. Nuclear materials for the na- 
tion's defense programs were manufactured at the Hanford Site for 
more than 40 years. The waste generated by these activities has 
been treated, stored, or disposed of in a variety of ways. The Han- 
ford Site strategic analysis provides a general comparison analysis 
tool to guide selection and future modification of the integrated Site 
cleanup plan. A key element of the Hanford strategic analysis is a 
material flow model that tracks 80 individual feed elements contain- 
ing 60 componentsof interest through 50 functional processing 
blocks in 12 different configurations. The material flow model was 
developed for parametric analyses using separation factors and pa- 
rameters specific to individual feeds. The model was constructed 
so that the effects of individual feed streams can be traced through 
a flowsheet, and the performance parameters of each functional 
block can be varied independently. The material flow model has 
five major elements: input database, process flow diagrams, se- 
quential modular process simulation, output database, and output 
summing program. 


15627 (Y/DD-568) Criticality safety analysis of highly en- 
riched uranium storage in steel tubes separated by concrete. 
Handley, G.R. Oak Ridge Y-12 Plant, TN (United States). 11 Jun 
1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE93004762. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The criticality safety of a storage facility for U(93.2) metal was 
analyzed. The facility consists of two 5 x 40 arrays of 20-32 cm 
square x 366 cm long steel tubes on 50.8 cm center-to- 
centerspacing. The interstitial space between the tubes is filled with 
concrete. Both wet and dry concrete were considered caiculation- 
ally by employing the KENO code and 16-energy-group cross 
sections. Three uranium loadings were found for the steel tubes 
which produce a k,q of 0.923 when each tube contains the follow- 
ing 0.6856 kg/cm of tube length in the form of 366 cm long rod; 
0.6857 kg/cm of tube length in the form of a 15.24 cm wide by 366 
cm long slab; and 0.5624 kg/cm of tube length in the form of ten 
20 kg cylinders on 35.56 cm center-to-center spacing. The calcu- 
lated reactivity meets the nuclear criticality safety criteria for 
computational analyses since it is less than the validated subcritical 
limit for materials of this type. 


15628 (Y/ENG/SE-117) The safety analysis process as re- 
lated to environmental restoration and decontamination/ 
decommissioning projects with significant unknowns. Bloom, 
S.G.; Boser, G.R.; Crowley, W.K.; Moon, W.H. Jr. Oak Ridge Y-12 
Plant, TN (United States). 31 Jul 1992. 20p. Sponsored by US- 
DOE, Washington, DC (United States), DOE Contract 
AC05-840S21400. (CONF-9208117-22: 1992 Energy Facility Con- 
tractors Group (EFCOG) safety analysis workshop, Salt Lake City, 
UT (United States), 11-13 Aug 1992). Order Number DE93004763. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A discussion is presented concerning safety hazards due to the 
existence of unknown data on remedial action/decommissioning/ 
decontamination projects. 


15629 (Y/ER-50) Y-12 Environmental Restoration Remedial 
Action Surveillance and Maintenance program plan, Oak Ridge 
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Y-12 Plant, Oak Ridge, Tennessee: Environmental Restoration 
Program. Oak Ridge Y-12 Plant, TN (United States); Science Ap- 
plications International Corp., Oak Ridge, TN (United States). Nov 
1992. 156p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE93004698. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge Y-12 Plant Environmental Restoration (ER) Pro- 
gram has been given the responsibility to manage the Remedial 
Action (RA) surveillance and maintenance (S&M) Program for envi- 
ronmental restoration projects at the Y-12 Plant. A primary purpose 
of the S&M Program is to maintain containment of hazardous 
wastes at source units. This plan describes the scope of the S&M 
Program and methods that will be used to carry out the program. 
Several Y-12 Plant organizations outside ER participate in the im- 
plementation of the S&M Program. Facilities that fall under the ER 
S&M Program include Resource Conservation and Recovery Act 
(RCRA)/Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) closed and capped landfills, including 
groundwater monitoring wells associated with the landfills; landfill 
units planned for future closure; operational and interim status 
treatment and storage facilities; hazardous waste study areas that 
are in the preliminary phase of the CERCLA process; roads and 
grounds dedicated to the above; and the dense nonaqueous phase 
liquid (DNAPL) monitoring wells. Generally, closed treatment, stor- 
age, and disposal (TSD) facilities will remain under the ER S&M 
Program for 3 years. 


15630 (Y/ER-54) Remediation of a uranium-contaminated 
quarry utilizing submersible, remotely operated vehicles: Envi- 
ronmental Restoration Program. Fleming, K.N. Oak Ridge Y-12 
Plant, TN (United States). 22 Oct 1992. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-930130-7: 26. Health Physics Society 
midyear topical meeting on environmental health physics, Coeur 
d'Alene, ID (United States), 24-28 Jan 1993). Order Number 
DE93004764. Source: OSTI; NTIS; INIS; GPO Dep. 

The Kerr Hollow Quarry (KHQ) Disposal Site on the Oak Ridge 
(Tennessee) Reservation was previously used to treat and dispose 
of pyrophoric and water-reactive wastes contaminated with small 
quantities of radioactive materials (almost exclusively uranium and 
uranium daughters) from processes at the Department of Energy- 
owned, Oak Ridge Y-12 Plant and Oak Ridge National Laboratory. 
This paper describes remediation techniques utilizing a small, re- 
motely operated submarine with an attached camera to visually 
locate waste containers, determine whether containers have been 
breached, transport small containers, and direct a larger remotely 
operated grappling machine to move larger waste for shredding op- 
erations. Most of the solid waste is reduced under water by a 
metal shredder. Non-shreddable items (e. g. , gas cylinders and 
larger structures) are mechanically breached under water to allow 
the contents to fully react. The waste is then removed from the wa- 
ter, monitored, the material is segregated, and transported to a 
temporary waste storage area until disposal. 


15631 (Y/TS-542) Preliminary soil sampling and analysis 
for the Roofing Waste Pile (S-122), Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee. Oak Ridge Y-12 Plant, TN (United States); 
Science Applications International Corp., Oak Ridge, TN (United 
States). Sep 1989. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (Y/ER—11). Or- 
der Number DE93004686. Source: OSTI; NTIS; INIS; GPO Dep. 

Analysis of soil samples taken at the former location of the Roof- 
ing Waste Pile (S-122 OAK RIDGE Y-12 PLANT) indicates that no 
RCRA contaminant releases have occurred from the roofing waste 
that was once stored there. No further RCRA remedial investiga- 
tion is proposed at this time. The Roofing Waste Pile was used as 
a storage area for mercury-contaminated roofing waste materials 
from 1986 until 1987. The roofing materials could also have been 
contaminated with airborne radionuclides from nearby production 
operations while they were being stored. The waste piles were re- 
moved from the site in mid 1987 and were placed in a temporary 
storage area on Chestnut Ridge. 
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Refer also to citation(s) 15401, 16422, 18652 


15632 (IAEA-INFCIRC—293(Mod.1)) The text of the agree- 
ment of 12 June 1981 between the Government of the 
Socialist Republic of Viet Nam and the International Atomic 
Energy Agency for the application of safeguards to the Da Lat 
research reactor: Suspension of the application of safeguards. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
[ip.] Order Number DE93619636. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 

The document informs about the suspension of the application of 
safeguards to the Da Lat research reactor from 6 April 1991, when 
the final report was submitted. 


15633 (IAEA-INFCIRC—412) Statement by the Permanent 
Mission of the Republic of Argentina. International Atomic En- 
ergy Agency, Vienna (Austria). Nov 1992. [1p.] Order Number 
DE93617631. Source: OSTI; NTIS (US Sales Only); INIS. 

The document reproduces the statement made by the Perma- 
nent Mission of the Republic of Argentina concerning the draft of 
an agreement between the United Kingdom of Great Britain and 
Northern Ireland, the European Atomic Energy Community and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the Treaty for the Prohibition of Nuclear 
Weapons in Latin America. 


15634 (IAEA-INFCIRC-413) Agreement of 15 October 1992 
between the Government of the Republic of Lithuania and the 
International Atomic Energy Agency for the application of 
safeguards in connection with the Treaty on the Non- 
Proliferation of Nuclear Weapons. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. [86p.] Order Number 
DE93619637. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 

The document contains two parts. The first one stipulates the 
agreement of Lithuania to accept safeguards on all source or spe- 
cial fissionable material in all peaceful nuclear activities within its 
territory, under its jurisdiction or carried out under its control any- 
where, for the exclusive purpose of verifying that such material is 
not diverted to nuclear weapons or other nuclear explosive 
devices. Part Il specifies the procedures to be applied in the imple- 
mentation of the safeguard provisions of Part |. 


15635 (IAEA-INFCIRC-414(E/F/R/S)) Agreement of 4 
November 1992 between the Government of the Republic of 
Trinidad and Tobago and the International Atomic Energy 
Agency for the application of safeguards in connection with 
the Treaty for the Prohibition of Nuclear Weapons in Latin 
America and the Treaty on the Non-Proliferation of Nuclear 
Weapons. International Atomic Energy Agency, Vienna (Austria). 
Jan 1993. [137p.] (In English, Spanish, French, Russian). Order 
Number DE93617632. Source: OSTI; NTIS (US Sales Only); INIS. 

The document contains two parts. The first part stipulates the 
agreement of Trinidad and Tobago to accept safeguards on all 
source or special fissionable material in all peaceful nuclear activi- 
ties with its territory, under its jurisdiction or carried out under its 
control anywhere, for the exclusive purpose of verifying that such 
material is not diverted to nuclear weapons or other nuclear explo- 
sive devices. The second part specifies the procedures to be 
applied in the implementation of the safeguards provisions of Part 
I. 


15636 (IAEA-INFCIRC—415) Communication received from 
the Member States of the European Community regarding the 
provision of certain additional information on production, in- 
ventories and international transfers of nuclear material and 
on exports of certain relevant equipment and non-nuclear me- 
terial. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. [8p.] Order Number DE93619638. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 





The document reproduces the text of the note verbale received 
by the Director General on 30 November 1992 from the Permanent 
Missions to the Agency of Belgium, Denmark, France, Germany, 
Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain 
and the United Kingdom of Great Britain and Northern Ireland, 
relating to the provision of certain additional information on produc- 
tion, inventories and international transfer of nuclear material and 
on exports of certain relevant equipment and non-nuclear material. 
The note verbale dated 23 November 1992, received by the Direc- 
tor General from the Commission of the European Communities 
and relating to the same subject, is reproduced as well. 


15637 (IAEA-INFCIRC—416(E/F/R/S)) Communication _re- 
ceived from the Resident Representatives of Argentina and 
Brazil. International Atomic Energy Agency, Vienna (Austria). Jan 
1993. [8p.] (in English, Spanish, French, Russian). Order Number 
DE93617633. Source: OSTI; NTIS (US Sales Only); INIS. 

The document reproduces the communication received by the 
Director General from the Resident Representatives of Argentina 
and Brazil to the Agency to inform him about the official inaugura- 
tion on 9 December 1992 of the headquarters of the 
Brazilian-Argentine Agency for Accounting and Control of Nuclear 
Materials (ABACC) in Rio de Janeiro. 


15638 (LA-12526-MS) THIEF/VA: A requirements analysis. 
Stanbro, W.D. Los Alamos National Lab., NM (United States). Apr 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE93009188. 
Source: OSTI; NTIS; GPO Dep. 

This report describes the changes necessary to convert the 
present version of THIEF to a new tool, THIEF/VA, that could be 
used as part of a formal vulnerability assessment process. The 
principal changes would be the addition of several features to facil- 
itate quantitative comparisons of scenarios and safeguards 
systems. In addition THIEF/VA will be ported to the Microsoft Win- 
dows environment to take advantage of the standard graphical 
user interface and the memory management features. 


15639 (UCRL-ID—112096) Whlite paper — Cost/benefit analy- 
sis for safeguards and security upgrades. Buonpane, L.M.; 
Sicherman, A. Lawrence Livermore National Lab., CA (United 
States). Sep 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93009457. Source: OSTI; NTIS; GPO Dep. 

Upgrades evaluation and selection involves the allocation of lim- 
ited resources among competing altemative enhancements of a 
safeguards and security (S&S) system. We examine the require- 
ments for performing a systematic cost/benefit analysis (CBA) to 
choose S&S upgrades. Four necessary steps in the upgrade analy- 
sis and selection process are defined, none of which is easy to 
perform without assistance from an automated tool. The paper 
reviews several available tools and approaches that have been de- 
veloped to address various aspects of CBA. While such tools 
handle some features of the upgrades selection problem, existing 
tools still do not help analysts and decision makers address key is- 
sues in upgrades identification and selection. The paper suggests 
additional needed capabilities as well as directions for further tool/ 
methodology development that could improve DOE facility S&S up- 
grades decision-making. 


15640 (UCRL-ID—113055) Disposition of plutonium from 
dismantied nuclear weapons: Fission options and compar- 
isons. Omberg, R.P. (Westinghouse Hanford Co., Richland, WA 
(United States)); Walter, C.E. Lawrence Livermore National Lab., 
CA (United States). 5 Feb 1993. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93008752. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the next decade, the United States expects to recover 
about 50 Mg of excess weapon plutonium and the Republic of Rus- 
sia expects to recover a similar amount. Ensuring that these large 
quantities of high-grade material are not reused in nuclear weapons 
has drawn considerable attention. In response to this problem, the 
US Department of Energy (DOE) chartered the Plutonium Disposi- 
tion Task Force (PDTF), in the summer of 1992, to assess a range 
of practical means for disposition of excess US plutonium. This re- 
port summarizes and compares the “Fission Options” provided to 
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the Fission Working Group Review Committee (the committee) of 
the PDTF. The review by the committee was based on preliminary 
information received as of December 4, 1992, and as such the 
results summarized in this report should also be considered prelim- 
inary. The committee concluded that irradiation of excess weapon 
plutonium in fission reactors in conjunction with the generation of 
electricity and storing the spent fuel is a fast, cost-effective, and 
environmentally acceptable method of addressing the safeguards 
(diversion) issue. When applied appropriately, this method is con- 
sistent with current nonproliferation policy. The principal effect of 
implementing the fission options is at most a moderate addition of 
plutonium to that existing in commercial spent fuel. The amount of 
plutonium in commercial spent fuel by the year 2000 is estimated 
to be 300 Mg. The addition of 50 Mg of excess weapon plutonium, 
in this context, is not a determining factor, moreover, several of the 
fission options achieve substantial annihilation of plutonium. 
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Refer also to citation(s) 15380, 15389, 15403, 15412, 15636, 
15922, 16762, 18652 


15641 (CEA-CONF—-11160) Present situation and influence 
of new ICRP recommendations on radioactive material trans- 
port regulations. Hamard, J.; Ringot, C. CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire. 1991. [11p.] (In French). (CONF-911105—: Symposium 
on implications of the new ICRP recommendations on radiological 
protection practices, Salamanca (Spain), 26-29 Nov 1991). Order 
Number DE93618623. Source: OSTI; NTIS (US Sales Only); INIS. 

The publication of new ICRP recommendations will involve the 
revision of IAEA standards and consequently the revision of trans- 
port regulations for radioactive materials. Transport regulations are 
briefly reviewed and application for radiation protection of workers 
and public is examined. Influence of new recommendations on 
transport regulations and eventual modifications on classification 


and transport of materials, packaging design and permissible expo- 
sure for workers and public in the prospect of regulation revision 
forecasted for 1995. 


15642 (CNEN-NE-5.01(E)) Transport of radioactive materi- 
als. Comissao Nacional de Energia Nuclear (CNEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Normas e Especificacoes. Jul 1991. 
[140p.] Translated from Portuguese DNE-35. (DNE-35.). Order 
Number DE93612882. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this Norm is to establish, relating to the TRANS- 
PORT OF RADIOACTIVE MATERIALS, safety and radiological 
protection requirements to ensure an adequate control level of the 
eventual exposure of persons, properties and environment to the 
ionizing radiation comprising: specifications on radioactive materi- 
als for transport; package type selection; specification of the 
package design and acceptance test requirements; arrangements 
relating to the transport itself; administrative requirements and re- 
sponsibilities. (author). 


15643 (IAEA-INFCIRC—209(Rev.1/Mod.1/Add.1)) CommunkF- 
cations received from Members regarding the export of 
nuclear material and of certain categories of equipment and 
other material. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. [2p.] Order Number DE93619629. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 

The document reproduces the letter dated 22 October 1992, re- 
ceived by the Director General from the Resident Representative of 
France to the Agency, concerning the export of nuclear material 
and of certain categories of equipment and other material. 


15644 (INIS-XN-404) Act No 91-1381 of 30 December 1991 
on research on radioactive waste management. France. 1 Jan 
1992. [4p.] (In French). Order Number DE93619633. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Act provides that in the management of high-level, long- 
lived radioactive waste, consideration should be given to protecting 
nature, the environment and health, account being taken of the 
rights of future generations. The Act establishes a programme of 
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work and research in this respect and provides that the National 
Radioactive Waste Management Agency -ANDRA is responsible 
for the long-term management of radioactive waste. ANDRA is a 
public agency henceforth under the supervisory authority of the 
Ministers for industry, Research and the Environment. (NEA). 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical isotope Separation 
Refer also to citation(s) 16709 


0702 Radiation Sources 


Refer also to citation(s) 16527, 16528, 16529, 16530, 16531, 
16532, 16533, 16534, 16535, 16536, 16537, 17089, 17158 


15645 (ANL/MCT/CP-77166) Surface modification of tribo- 
logical components in transportation. Fenske, G.R. Argonne 
National Lab., IL (United States). Materials and Components Tech- 
nology Div. Nov 1992. 36p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (ANL/VU— 
77166;CONF-921 1101—4: Annual automotive development 
technology contractors’ coordination meeting, Dearborn, MI (United 
States), 2-5 Nov 1992). Order Number DE93008647. Source: 
OSTI; NTIS; GPO Dep. 

This paper reviews a number of programs funded through the 
Engineered Tribological Interfaces (ETI) Task area of the Tribology 
Program that utilize energetic beams of atoms to enhance the me- 
chanical and microstructural properties of near-surface regions to 
improve the tribological performance of critical components. The 
processes used in these programs include techniques based on 
chemical vapor deposition, physical vapor deposition, and ion im- 


plantation. A common feature of these techniques is their ability to 
produce dense and adherent modified surfaces without need for 
subsequent grinding/polishing treatments. Another feature of these 
techniques is their ability to introduce a wide range of elements 
into near-surface regions. 


15646 (CNIC—00500) Irradiation study of industrial glu- 
coamylase preparation. Chen Ruyan (Hunan Inst. for Application 
of Atomic Energy in Agriculture (China)); Lan Junming; Yan Youdi; 
Tao Can; Li Shijie; Song Liangbi. China Nuclear Information Cen- 
tre, Beijing, BJ (China). Apr 1991. [11p.] (in Chinese). 
(CSNAS—0045.). Order Number DE93612070. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The changes of properties for industrial glucoamylase 
preparation (IGP) irradiated by gamma-rays were studied. The ex- 
perimental results showed that the preservation period because 
longer and the hygienic quality was improved when the IGP was ir- 
radiated by gamma-rays with dose under 2 kGy. The irradiation 
does not have obvious poor effects on properties of IGP. Therefore 
the irradiated IGP could be used normally. 


15647 (CONF-930401—-5) ANS main control complex three- 
dimensional computer model development. Cleaves, J.E.; 
Fletcher, W.M. Oak Ridge National Lab., TN (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Meeting on nu- 
clear plant instrumentation, control and man-machine interface 
technologies; Oak Ridge, TN (United States); 18-21 Apr 1993. Or- 
der Number DE93008571. Source: OSTI; NTIS; INIS; GPO Dep. 
A three-dimensional (3-D) computer model of the Advanced Neu- 
tron Source (ANS) main control complex is being developed. The 
main control complex includes the main control room, the technical 
support center, the materials irradiation control room, computer 
equipment rooms, communications equipment rooms, cable- 
spreading rooms, and some support offices and breakroom 
facilities. The model will be used to provide facility designers and 
operations personnel with capabilities for fit-up/interference analy- 
sis, visual “walk-throughs” for optimizing maintain-ability, and 
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human factors and operability analyses. It will be used to deter- 
mine performance design characteristics, to generate construction 
drawings, and to integrate control room layout, equipment mount- 
ing, grounding equipment, electrical cabling, and utility services 
into ANS building designs. This paper describes the development 
of the initial phase of the 3-D computer model for the ANS main 
control complex and plans for its development and use. 


15648 (CONF-930401-6) Advanced Neutron Source operat- 
ing philosophy. Houser, M.M. Oak Ridge National Lab., TN 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Meeting 
on nuclear plant instrumentation, control and man-machine inter- 
face technologies; Oak Ridge, TN (United States); 18-21 Apr 1993. 
Order Number DE93008577. Source: OSTI; NTIS; INIS; GPO Dep. 

An operating philosophy and operations cost estimate were pre- 
pared to support the Conceptual Design Report for the Advanced 
Neutron Source (ANS), a new research reactor planned for the 
Oak Ridge National Laboratory (ORNL). The operating philosophy 
was part of the initial effort of the ANS Human Factors Program, 
was integrated into the conceptual design, and addressed opera- 
tional issues such as remote vs local operation; control room 
layout and responsibility issues; role of the operator; simulation 
and training; staffing levels; and plant computer systems. This pa- 
per will report on the overall plans and purpose for the operations 
work, the results of the work done for conceptual design, and plans 
for future effort. 


15649 (DOE/CE/90024—14) lon-beam-assisted deposition of 
weer-resistant coatings: Final report, October 1, 1988—January 
31, 1993. Sartwell, B.D.; Kant, R.A.; Smidt, F.A. Naval Research 
Lab., Washington, DC (United States). Feb 1993. 40p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract Ald2- 
88CE90024. Order Number DE93011120. Source: OSTI; NTIS; 
GPO Dep. 

Both titanium nitride and chromium oxide coatings have been 
fabricated by ion-beam-assisted deposition, which involved the 
electron-beam evaporation of Ti or Cr and simultaneous bombard- 
ment with low-energy argon ions. Either nitrogen or oxygen gas 
was introduced into the deposition system to at 1 to 8 x 10° Pa 
to form the compound. Monitoring of the individual fluxes of vapor 
atoms, ions, and gas molecules incident on steel or Si substrates 
permitted control of deposition parameters, with the most critical 
one being ratio of incident argon ions to vapor atoms, Rij,. For both 
types of films, the hardness increased with this ratio. In scratch 
and sliding wear tests, both types of films demonstrated excellent 
adhesion to the substrates. For the TIN films, optimum wear resis- 
tance was obtained for R,, = 0. 3 with a friction coefficient of 0.35 
at Hertzian contact pressures in the range of 1 GPa. For the Cr203 
films, optimum wear resistance was obtained for Ri, = 0.1. At room 
temperature, no wear was observed for SigN, balls sliding on the 
coatings at contact pressures up to 1 GPa. At temperatures up to 
500C, virtually no wear was observed for sapphire balls sliding on 
the coatings at similar contact pressures. 


15650 (DOE/FTR-93009401) [Material processing by non- 
traditional techniques]: Foreign trip report, February 7-14, 
1993. Doyle, B.L. Sandia National Labs., Albuquerque, NM (United 
States). 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93009401. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A series of International Symposia are being held in Himeji, 
Japan on a variety of subjects. This conference was the second in 
this series of Harima Symposia, and it dealt with energetic pro- 
cessing or analysis materials. The traveler presented an invited 
seminar on Non-Traditional lon Beam Analysis. The conference 
was attended by three scientists from the US, one from China, two 
from Germany, and ~ 100 from Japan. 


15651 (INFO-0338-2F) A guide for approval of x-ray 
fluorescence analysis devices. Atomic Energy Control Board, Ot- 
tawa, ON (Canada). Jan 1990. [6p.] (In French). Order Number 
DE93612051. Source: OSTI; NTIS (US Sales Only); INIS. 

This guide has been written to assist manufacturers, distributors 
and users of x-ray fluorescence analysis devices in the preparation 
of a submission to the Atomic Energy Control Board (AECB) in 





support of a request for approval of an x-ray fluorescence analysis 
device. Prior to the issuance of a Radioisotope licence authorizing 
the use or possession of an x-ray fluorescence analysis device in 
Canada, the design and construction of the device must be 
approved by the AECB. The AECB assessment is limited to the ra- 
diation safety aspects of use and packaging for transportation. 


15652 (INIS-BR-3075) Nuclear technique uses in high fur- 
nace from Paulista Siderurgy company (COSIPA). Silva, J.P. 
da; Sciani, V. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1991. [ip.] (in Portuguese). 
(CONF-9109452—: 14. Workshop on nuclear physics, Aguas de 
Lindoia (Brazil), 2 Sep 1991). Order Number DE93612064. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. COKE/furnaces; COKE/humidity control; 
AMERICIUM 241; BERYLLIUM; CESIUM 137; COKE; FUR- 
NACES; COMPARATIVE EVALUATIONS; INDUSTRY 


15653 (INIS-mf-13441) Report of the IAEA consultants’ 
meeting on real-time nondestructive monitoring of wear and 
corrosion using the thin layer activation technique. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jan 1993. [80p.] 
(CONF-9005440—: IAEA consultants’ meeting on real-time nonde- 
structive monitoring of wear and corrosion using the thin layer 
activation technique, Vienna (Austria), 15-18 May 1990). Order 
Number DE93617422. Source: OSTI; NTIS (US Sales Only); INIS. 

The report includes 5 papers presented by the participants and 
Conclusions and Recommendations of the meeting. A separate ab- 
stract was prepared for each paper. Refs, figs and tabs. 


15654 (INIS-mf—13478) Industrial radiography: Manual for 
the syllabi contained in IAEA-TECDOC-628, training guidelines 
in non-destructive testing techniques. Training course series. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1992. 
[373p.] Order Number DE93619372. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Industrial radiography is a non-destructive testing (NDT) method 
which allows components to be examined for flaws without interfer- 
ing with their usefulness. It is one of a number of inspection 
methods which are commonly used in industry to control the qual- 
ity of manufactured products and to monitor their performance in 
service. Because of its involvement in organizing training courses 
in all the common NDT methods in regional projects in Asia and 
the Pacific and Latin America and the Caribbean and in many 
country programmes, the Agency is aware of the importance of 
standardizing as far as possible the syllabi and training course 
notes used by the many experts who are involved in presenting the 
training courses. IAEA-TECDOC-628 "Training Guidelines in Non- 
destructive Testing” presents syllabi which were developed by an 
Agency executed UNDP project in Latin America and the Caribbean 
taking into account the developmental work done by the Interna- 
tional Committee for Non-destructive Testing. Experience gained 
from using the radiography syllabi from TECDOC-628 at national 
and regional radiography training courses in the Agency executed 
UNDP project in Asia and the Pacific (RAS/86/073) showed that 
some guidance needed to be given to radiography experts en- 
gaged in teaching at these courses on the material which should 
be covered. The IAEA/UNDP Asia and Pacific Project National 
NDT Coordinators therefore undertook to prepare Radiography 
Training Course Notes which could be used by experts to prepare 
lectures for Level 1,2 and 3 radiography personnel. The notes 
have been expanded to cover most topics in a more complete 
manner than that possible at a Level 1, 2 or 3 training course and 
can now be used as source material for NDT personnel interested 
in expanding their knowledge of radiography. Refs, figs and tabs. 


15655 (INIS-mf—13495) Utilization of filtered neutron beams 
at Dalat nuclear research reactor. Pham Duy Hien (Nucl. Res. 
Inst., Dalat (Vietnam)); Luong Ngoc Chau; Vuong Huu Tan; Nguyen 
Trong Hiep; Le Ba Phuong. Nuclear Research Inst., Da Lat (Viet 
Nam). 1991. [11p.] (CONF-9111301-: ASRR-lll, Tokai-mura 
(Japan), Nov 1991). Order Number DE93619369. Source: OSTI; 
NTIS (US Sales Only); INIS. 


Paper presented at the ASRR-IIl; Tokai-mura (Japan); Nov 1991. 
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Neutron beam utilizations in basic and applied researches have 
been important activities at Dalat nuclear reactor. The neutron fil- 
ters with single crystal of silocon are used to produce thermal 
neutrons at the tangential horizontal channel and quasi- 
monoenergetic 144 keV and 54 keV neutrons at the piercing beam 
tube. The paper presents some relevant characteristics of the fil- 
tered neutron beams in prompt gamma-ray activation analysis and 
in nuclear data measurements are briefly described. (author). 8 
refs, 3 tabs, 9 figs. 


15656 (LA-SUB—93-89) Remote 1-MeV flash x-ray head ex- 
periment: Final report. Lancaster, K.T. (Titan Technologies, 
Albuquerque, NM (United States). Spectron Div.). Los Alamos Na- 
tional Lab., NM (United States); Titan Technologies, Albuquerque, 
NM (United States). Spectron Div. 9 Dec 1991. 17p. Sponsored by 
Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (SDL-R-136). Order Number 
DE93008686. Source: OSTI; NTIS; GPO Dep. 

This document, Appendix B, contains engineering drawings for 
the TITAN remote tube head. High voltage cable connectors and 
flanges are included. The main report presents results from the 1 
MeV flash x-ray head experiment. 


15657 (NINR-E001-92) Elemental compositions of sedi- 
ments at Haiphong harbour area as determined by nuclear 
analytical techniques application in sediment transport studies 
and conservation of the environment. Hien, P.D. (National Inst. 
for Nuclear Research, Da Lat (Viet Nam)); Hai, P.S.; Quang, N.H.; 
Chuong, P.N.; Xuang, N.N. National Inst. for Nuclear Research, Da 
Lat (Viet Nam). 1992. [10p.] (CONF-920313—: International sympo- 
sium on applications of isotopes and radiation in conservation of 
the environment, Karlsruhe (Germany), 9-13 Mar 1992; |AEA-SM— 
325/146.). Order Number DE93614297. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Nuclear analytical techniques were applied to determine the 
elemental compositions of suspended and bottom sediments, col- 
lected at different sites in Haiphong harbor area (North Viet nam). 
The study was aimed at: 1/Understanding the origin of the sedi- 
ment filling up the access channel and causing large expenditures 
for dredging operations. 2/Determining the background concentra- 
tions of trace elements in sediment. This would allow to detect in 
the future any pollution caused by the discharge of industrial 
wastes in the water due to the growing industrialization of the area. 
3/ldentifying the elements, which can be served as activatable trac- 
ers in sediment transport studies. The results obtained for the 
concentrations of nearly 30 elements show rather similar elemental 
compositions, reflecting a common origin of the sediments taken 
from different locations in the harbour area. The results could not 
allow to identify the pathway of the sediment transported to and 
deposited on the bottom of the access channel. Meanwhile, a con- 
siderable difference was found in the elemental compositions of the 
sediment and the soil taken at the nearby to the channel island 
bank. This would definitely exclude any hypothesis on the interrela- 
tionship between the sediment on the bottom of the channel with 
the soil abraded from the island. Among the tracer elements with 
concentrations in sediment at the ppm level, indium and selenium 
have been selected as the most suitable activatable tracers. Exper- 
iments on tracer preparation are in progress and some preliminary 
results have been obtained. The analysis also provides the back- 
ground levels of the elements-pollutants, on the basis of which any 


industrial pollution in the future could be revealed.(Authors)(1 Ta- 
ble). 
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15658 
In customers acceptation for introduce new irradiation plants. 
This analysis was focused to National Enterprises (Nourishing 
sector). Zendejas Villanueva, M.A. Universidad Autonoma del 
Estado de Mexico, Toluca (Mexico). Facultad de Contaduria y Ad- 


(INIS-mf-13473) Analysis of elements that influence 


ministracion. 1992. [137p.] (In Spanish). Order 
DE93619607. Source: OSTI; NTIS (US Sales Only); INIS. 
There are several necessities among human being that have to 
be satisfied such as: physiological requirements, the main of this is 
the nourishment supply. This is the main daily topic to discussion 


Number 
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among several countries and it is a serious problem of mankind. 
Lack of nourishments affect, thousands of people all over the 
world. The problem becomes greater if we consider the low pro- 
ductivity, an inadequated nourishment storage and also a deficient 
equipment to distribute those fresh products that have to travel 
long distances. This problem has not been solved despite of the 
existence of several technics. Many studies have been developed 
during a long time in order to obtain new choices in nourishment 
preservation. As a result of nuclear investigations there is now a 
method that offers several advantages in nourishmenting industry 
which is known as Food Irradiation. This treatment had been 
described to be adapted to a four elements corresponding to mar- 
keting technics in which the use of service to describe their 
characteristics and applies of nourishment irradiation, price and 
utilization of advertising and sales promotion to be known. The Na- 
tional Institute of Nuclear Research in Mexico has an Industrial 
Gamma Irradiation Source, which give services to pharmaceutical 
sectors, cosmetics and nourishments, and about october 1991 
didn’t allow satisfy this demand, for such reason in november 
every year carry out the feasibility for the installation of new irradia- 
tion plants in this country. This research showed a great interest 
from representatives of enterprises of the Mexico city area. It is 
necessary to increase the use of this technique and to install other 
irradiation plants in order to improve the quality of our products 
and to obtain a better acceptance in the international and local 
market (Author). 
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15659 (NUREG—1480) Loss of an Iridium-192 source and 


therapy misadministration at Indiana Regional Cancer Center, 
indiana, Pennsylvania, on November 16, 1992. Nuclear Regula- 
tory Commission, Washington, DC (United States). Feb 1993. 
220p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

On December 1, 1992, the Indiana Regional Cancer Center re- 
ported to the US Nuclear Regulatory Commission’s (NRC) Region | 


that they believed a 1.37 E + 11 becquerel (3.7-curie) iridium-192 
source from their Omnitron 2000 high dose rate remote brachyther- 
apy afterloader had been found at a biohazard waste transfer 
station in Carnegie, Pennsylvania. After notifying the NRC, this 
cancer center, one of several operated by the licensee, Oncology 
Services Corporation, retrieved the source, and Region | dis- 
patched an inspector and a supervisor to investigate the event. 
The source was first detected when it triggered radiation alarms at 
a waste incinerator facility in. Warren, Ohio. The licensee informed 
the NRC that the source wire had apparently broken during treat- 
ment of a patient on November 16, 1992, leaving the source in the 
patient. On the basis of the seriousness of the incident, the NRC 
elevated its response to an Incident Investigation. The Incident In- 
vestigation Team initiated its investigation on December 3, 1992. 
The investigation team concluded that the patient received a seri- 
ous misadministration and died on November 21, 1992, and that 
over 90 individuals were exposed to radiation from November 16 to 
December 1, 1992. In a press release dated January 26, 1993, the 
Indiana County Coroner stated that the cause of death listed in the 
Official autopsy report was “Acute Radiational Exposure and Con- 
sequences Thereof’ An aimost identical source wire failure 
occurred with an afterloader in Pittsburgh, Pennsylvania, on De- 
cember 7, 1992, but with minimal radiological consequences. This 
incident was included in the investigation. This report discusses the 
Omnitron 2000 high dose rate afterloader source-wire failure, the 
reasons why the failure was not detected by Indiana Regional 
Cancer Center, the potential consequences to the patient, the esti- 
mated radiological doses to workers and the public, and regulatory 
aspects associated with this incident. 


08 HYDROGEN 


15660 (ETDE/JP-mf-93775927, pp. 17-21) Prospect of hy- 
drogen energy. Hanada, T. (Teisan K.K., Tokyo (Japan)). Fuel 
Society of Japan, Tokyo (Japan). 4 Oct 1990. 56p. (In Japanese). 
In Proceedings of Joint Meeting of The 57th Conference of The 
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Fuel Society of Japan and the 89th Coke Special Symposium. Or- 
der Number DE93775927. Source: OSTI; NTIS; Available from The 
Fuel Society of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

This report prospects future utilization of hydrogen energy. First, 
a cycle of enegy supplying sources is introduced. Next, a current 
status of production and consumption of hydrogen in Japan is pre- 
sented. When hydrogen is viewed from energy, properties of 
hydrogen are compared with those of methane and gasoline. Hy- 
drogen gas has a wide range of explosion from 4.0 vol.% to 75.0 
vol.%. Flame is hardly observed on the combustion of hydrogen. 
Hydrogen is easy to leak because of its small molecule. Ignition 
temperature of hydrogen is 530 contigrade, but it has a very small 
minimum ignition energy of 0.02x10-* joule. Hydrogen shows det- 
onation range from 18.3% to 59.0%, which is wider than that of 
other gases. These characteristics of hydrogen as energy are 
illustrated. Furthermore, an outline of EQHHP(Euro-Quebec Hydro- 
Hydrogen Pilot Project) is introduced, which is promoted by 
co-operations of Europe and Canada. 3 refs., 6 figs., 1 tab. 


0801 Production 
Refer also to citation(s) 14927, 14953, 14963, 15029, 15728, 16062 


15661 (DOE/PC/92525-T1) Silica membranes for hydrogen 
separation from coal gas: Quarterly progress report, Septem- 
ber 1, 1992—November 30, 1992. Gavalas, G.R. California Inst. of 
Tech., Pasadena, CA (United States). 22 Dec 1992. 2p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92525. Order Number DE93008210. Source: OSTI; NTIS; 
GPO Dep. 

The project objectives are (1) to explore new silylation reagents 
and reaction conditions with the purpose of reducing the thickness 
and increasing the permeance of silica membranes, (2) to delineate 
mechanism and kinetics of silica deposition, (3) to measure the 
permeability of silica layers at different extents of deposition and 
(4) to mathematically model the relationship of permeability and 
membrane structure. Study of the literature has suggested the use 
of certain ultrafast silylation reagents for the purpose of achieving 
thinner deposit layers and, hence, increase membrane permeance. 
The silylation reagents available commercially are suitable for graft- 
ing only one molecule per silanol (—OH) group on the solid surface. 
The silylation reagents needed for our purposes must contain hy- 
drolyzable groups such that the —OH groups can be regenerated 
and the reaction continued to build a multilayer deposit. During the 
reporting period we have started to explore the synthesis of silyla- 
tion reagents suitable for multilayer formation. A systematic series 
of kinetic experiments were carried out using a thermogravimetric 
analysis system (TGA) to measure the reaction rate of SiCl, with 
surface —OH groups, the rate of H2O with surface chloride groups 
and the rates of condensation reactions between two —OH groups 
and between an —OH group and a —Cl group. 


15662 (ETDE/JP-mf-—93781115, pp. 46-49) Cost estimate of 
photovoltaic hydrogen production. Ihara, S. (Nippon Institute of 
Technology, Saitama (Japan)); Kanetake, T.; Suzuki, J.; Ota, T.; 
Wakamatsu, S. 17 Nov 1992. 56p. (in Japanese). In Preprints of 
the 13th Hydrogen Energy System Symposium. Order Number 
DE93781115. Source: OSTI; NTIS (US Sales Only). 

The cost of photovoltaic hydrogen production from water was 
estimated. The followings were supposed, a photovoltaic plant con- 
structed in desert in Australia, a seawater desalination plant based 
on ion exchange method, a water electrolyser to produce hydro- 
gen, a buffer tank to storage liquid hydrogen, and a cryotanker to 
transport hydrogen to Japan. The import amount of liquid hydrogen 
was assumed to be 398,250 ty, and the credit of fresh water, 
NaCl, O2 and cold heat were neglected to estimate a CIF price at 
Japanese ports. As the result of cost estimation from various initial 
costs assumed, the minimum production cost was obtained in the 
case where a liquefaction plant and water electrolyser are operated 
for 6 hours in daytime, and a seawater desalination plant with bat- 
teries for 24 hours. The construction costs were estimated to be 
2,980-4,738 billion yen dependently on the cost of photovoltaic 
plants. The CIF prices were estimated to be 7,495 y/GJ in 2000 
and 4,841 y/GJ in 2025. 3 figs. 





15663 (NEI-F}-184) New hydrogen technologies: Project 
report: evaluation of technologies. Neste Oy, Helsinki (Finland). 
1992. 29p. Order Number DE93778353. Source: OSTI; NTIS; INIS. 
This report presents an overview of the overall hydrogen system. 
There are separate sections for production, distribution, transport, 
storage; and applications of hydrogen. The most important meth- 
ods for hydrogen production are steam reformation of natural gas 
and electrolysis of water. Of the renewable energy options, produc- 
tion of hydrogen by eiectrolysis using electricity from wind turbines 
or by gasification of biomass were found to be the most economic 
for Finland. Direct use of this electricity or the production of liquid 
fuels from biomass will be competing alternatives. When hydrogen 
is produced in the solar belt or where there is cheap hydropower it 
must be transported over long distances. The overall energy con- 
sumed for the transport is from 25 to 40 % of the initial available 
energy. Hydrogen storage can be divided into stationary and mobile 
types. The most economic, stationary, large scale hydrogen stor- 
age for both long and short periods is underground storage. When 
Suitable sites are not available, then pressure vessels are the best 
for short period and liquid H2 for long period. Vehicle storage of hy- 
drogen is by either metal hydrides or liquid H2. Hydrogen is a very 
versatile energy carrier. It can be used to produce heat directly in 
catalytic burners without flame, to produce electricity in fuel cells 
with high efficiency for use in vehicles or for peak power shaving, 
as a fuel component with conventional fuels to reduce emissions, 
as a way to store energy and as a chemical reagent in reactions. 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 15663, 15728 


15664 (ETDE/JP-mf-93781115, pp. 18-22) Study on the 
structure of liquid hydrogen pump. Yamane, K. (Musashi Insti- 
tute of Technology, Tokyo (Japan). Institute of Hydrogen Energy 
Systems); Nakamura, S.; Kobayashi, K. 17 Nov 1992. 56p. (In 
Japanese). In Preprints of the 13th Hydrogen Energy System Sym- 
posium. Order Number DE93781115. Source: OSTI; NTIS (US 
Sales Only). 

The liquid hydrogen pump with the self-alignment mechanism for 
center lines of a piston and cylinder was developed for hydrogen 
vehicles. The piston was connected with a fixed base on the 
bottom of a pump chamber through a universal joint. As the dislo- 
cation between both center lines was generated, those were 
aligned with each other by this mechanism, and frictional forces 
were depressed without any lateral components of the force. The 
area subjected to thermal invasion was also reduced to 1/3 as 
compared with conventional pumps. As a result, the evaporation 
rate of liquid hydrogen due to friction was reduced to 1/2 those of 
conventional ones by self-alignment mechanism. The discharge ef- 
ficiency was enhanced by 7% with a small radial clearance of 3 um 
because of low friction, however, it rapidiy decreased with an in- 
crease in pump revolution at 2.5 um in clearance. Such a decrease 
was probably caused by increase in frictional heat due to the low 
machining accuracy of a piston and/or cylinder. 4 refs., 7 figs. 


15665 (ETDE/JP-mf-93781115, pp. 33-36) H2 absorbing- 
desorbing characterization of Ti-V-Fe alloy system. Nomura, K. 
(National Chemical Laboratory for Industry, Tsukuba (Japan)); Ak- 
iba, E. 17 Nov 1992. 56p. (in Japanese). In Preprints of the 13th 
Hydrogen Energy System Symposium. Order Number 
DE93781115. Source: OSTI; NTIS (US Sales Only). 

Hydrogen absorbing-desorbing characteristics were studied on 
26 kinds of alloy specimens ranging Ti:30-50, V:40-60, Fe:(0- 
15)mol%. Most of the specimens were easily activated by 
evacuating to 0.1 Pa at 500°C and then holding them in hydrogen 
of 5 MPa at room temperature, however, some specimens 
including no Fe were hardly activated. As the result of pet mea- 
surements at -20, 40, 100, 200 and 300°, the specimen of Ti:43.5, 
V:49.0, Fe:7.5mol% was found to be the best getter. It absorbed 
hydrogen very rapidly up to 3wt% at -20°C, and the hydrogen ca- 
pacity as getter was 2.4wt%. The tendency to pulverization of the 
specimens due to cyclic absorbing-desorbing was low, and the loss 
of an absorbing-desorbing ability caused by exposure in the air 
was also easily recovered. All of the dehydrided alloy specimens 
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were of bee structure, while all of the specimens mono-hydrided at 
40°C fee one. 9 refs., 7 figs. 


15666 (ETDE/JP-mf-93781115, pp. 37-40) Effects of mea- 
surement condition and method on cyclic hydriding and 
dehydriding property of hydrogen storage alloys. Naragaki, Y. 
(Tokai University, Tokyo (Japan). School of Engineering); Uchida, 
H. 17 Nov 1992. 56p. (In Japanese). In Preprints of the 13th Hy- 
drogen Energy System Symposium. Order Number DE93781115. 
Source: OSTI; NTIS (US Sales Only). 

The effect of measurement conditions and methods on cyclic hy- 
driding/dehydriding properties of hydrogen storage alloys was 
studied. LaNi5 was used as specimen, and the open system using 
new hydrogen every repetition and the closed system using the 
same sealed hydrogen every time were used in experiments. The 
effect of measurements was studied, based on changes in pct 
characteristics and hydrogen transfer due to repetition. The effects 
of a vacuum leak rate and hydrogen gas purity were examined by 
1,000 cyclic experiments using ultra-high purity hydrogen gas and 
different vacuum equipment, and hydrogen gases different in pu- 
rity, respectively. As a result, no change in the maximum hydrogen 
storage capacity and the discontinuity in a plateau region were 
confirmed from differences in pet characteristics before/after repeti- 
tion. The specimen showed excellent hydrogen transfer at 353 K, 
however, the hydrogen transfer rapidly decreased over 423 K sug- 
gesting decomposition of LaNi5. 15 refs., 4 figs. 


0804 Economic, industrial, and Business Aspects 
Refer also to citation(s) 15663 


15667 (ETDE/JP-mf-93781115) Preprints of the 13th Hydro- 
gen Energy System Symposium. 17 Nov 1992. 56p. (in 
Japanese). Order Number DE93781115. Source: OSTI; NTIS; 
Availabel from The Hydrogen Energy Systems Society of Japan, 
28-1, Tamazutsumi 1-chome, Setagaya-ku, Tokyo, Japan. 

The following 12 preprints are included which were presented at 
the 13th Hydrogen Energy System Symposium opened on Nov. 17, 
1992. Study on hydrogen engine with direct injection before TDC, 
Study on the combustion of hydrogen jet in hydrogen engine, Op- 
eration tests of hydrogen-oxygen combusted gas turbine with 
inert-gas recirculation, Flow analysis of scramjet engine combustor 
with three stream model, Study on the structure of liquid hydrogen 
pump, Research of fuel vessel of LNG vehicle, Magnetic field ef- 
fects on the metal hydride electrode potential, Absorbing-desorbing 
characterization of Ti-V-Fe alloy system, Effects of measurement 
condition and method on cyclic hydriding and dehydriding property 
of hydrogen storage alloys, Studies on the match between the PV 
array and S.P.E. electrolyser, Cost estimate of photovoltaic hydro- 
gen production, Catalyst study on liquid-phase dehydrogenation of 
cyclohexane for thermo-regenerative fuel cell. 


0807 Products and By-Products 
Refer also to citation(s) 15663 


0830 Combustion 
Refer also to citation(s) 16402, 16403 
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15668 (DOE/OR/2138S-T11) Northeast Regional Biomass 
Program: Ninth year, Fourth quarterly report, July-September 
1992. Lusk, P.D. CONEG Policy Research Center, Inc., Washing- 
ton, DC (United States). Dec 1982. 76p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-830R21389. 
Order Number DE93011266. Source: OSTI; NTIS; GPO Dep. 

The Northeast Regional Biomass Program has been in operation 
for a period of nine years. During this time, state managed pro- 
grams and technical programs have been conducted covering a 
wide range of activities primarily aim at the use and applications of 
wood as a fuel. These activities include: assessments of available 
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biomass resources; surveys to determine what industries, busi- 
nesses, institutions, and utility companies use wood and wood 
waste for fuel; and workshops, seminars, and demonstrations to 
provide technical assistance. In the Northeast, an estimated 6.2 
million tons of wood are used in the commercial and industrial sec- 
tor, where 12.5 million cords are used for residential heating 
annually. Of this useage, 1504.7 mw of power has been generated 
from biomass. The use of wood energy products has had substan- 
tial employment and income benefits in the region. Although wood 
and woodwaste have received primary emphasis in the regional 
program, the use of municipal solid waste has received increased 
emphasis as an energy source. The energy contribution of biomass 
will increase as potentia users become more familiar with existing 
feedstocks, technologies, and applications. The Northeast Regional 
Biomass Program is designed to support region-specific to over- 
come near-term barriers to biomass energy use. 


0907 Resources 
Refer also to citation(s) 14906, 15668, 17353 


15669 (DOE/ER/13869—-1) [Regulation of terpene 
metabolism]: Annual progress report, March 15, 1988—March 
14, 1989. Croteau, R. Washington State Univ., Puliman, WA 
(United States). 1989. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-88ER13869. Order Number 
DE93010766. Source: OSTI; NTIS; GPO Dep. 

Progress in understanding of the metabolism of monoterpenes 
by peppermint and spearmint is recorded including the actions of 
two key enzymes, gerany! pyrophosphate:limonene cyclase and a 
UDP-glucose dependent glucosyl transferase; concerning the ultra- 
structure of oil gland senescence; enzyme subcellular localization; 
regulation of metabolism; and tissue culture systems. 


15670 (DOE/ER/13869-2) [Regulation of terpene 
metabolism]: Annual progress report, March 15, 1989—March 
14, 1990. Croteau, R. Washington State Univ., Pullman, WA 
(United States). Inst. of Biological Chemistry. 9 Nov 1989. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO6-88ER13869. Order Number DE93010767. Source: 
OSTI; NTIS; GPO Dep. 

Terpenoid oils, resins, and waxes from plants are important re- 
newable resources. The objective of this project is to understand 
the regulation of terpenoid metabolism using the monoterpenes 
(C19) as a model. The pathways of monoterpene biosynthesis and 
catabolism have been established, and the relevant enzymes char- 
acterized. Developmental studies relating enzyme levels to terpene 
accumulation within the oil gland sites of synthesis, and work with 
bioregulators, indicate that monoterpene production is controlled by 
terpene cyclases, the enzymes catalyzing the first step of the 
monoterpene pathway. As the leaf oil glands mature, cyclase lev- 
els decline and monoterpene biosynthesis ceases. Yield then 
decreases as the monoterpenes undergo catabolism by a process 
involving conversion to a glycoside and transport from the leaf 
glands to the root. At this site, the terpenoid is oxidatively degraded 
to acetate that is recycled into other lipid metabolites. During the 
transition from terpene biosynthesis to catabolism, the oil glands 
undergo dramatic ultrastructural modification. Degradation of the 
producing cells results in mixing of previously compartmentized 
monoterpenes with the catabolic enzymes, ultimately leading to 
yield decline. This regulatory model is being applied to the forma- 
tion of other terpenoid classes (Cys Cop, C39, Cao) within the oil 
glands. Preliminary investigations on the formation of sesquiter- 
penes (C15) suggest that the corresponding cyclases may play a 
lesser role in determining yield of these products, but that compart- 
mentation effects are important. From these studies, a 
comprehensive scheme for the regulation of terpene metabolism is 
being constructed. Results from this project wail have important 
consequences for the yield and composition of terpenoid natural 
products that can be made available for industrial exploitation. 


15671 


(SNV-4099) Long-term forest fertilization experl- 
ments in Finland and Sweden - their use for vitality and 
nutrient balance studies. Helmisaari, H. (Uppsala Univ. (Swe- 


den). Dept. of Ecological Botany); Helmisaari, H.S. Swedish 
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Environmental Protection Agency, Solna (Sweden). Oct 1992. 
129p. Order Number DE93778473. Source: OSTI; NTIS. 

With summary in Swedish and Finnish. 

The aim of this survey was to compile and describe long-term 
forest fertilization experiments on mineral soils in Finland and Swe- 
den, to evaluate the usefulness of these experiments in providing 
information about changes in nutrient balance in trees and soil and 
to give recommendations concerning the future use of these exper- 
iments in forest vitality research. In total, 52 FFRI (Finnish Forest 
Research Institute), 62 IFI (Institute for Forest Improvement, Swe- 
den) and 21 SUAS (Swedish University of Agricultural Sciences) 
fertilization experiments are described in a tabular form. The sites 
and stand characteristics, treatments, samplings and measure- 
ments presented in the tables give a comprehensive overview of 
the experiments included. All experiments described here are situ- 
ated on mineral soils. A comparison of the analysed soil variables 
in control and fertilized plots will give information about changes in 
soil nutrient status after long-term fertilization. The relationship be- 
tween soil variables and stand and tree variables, (e.g. needle 
loss, needle nutrient concentrations, needle discolouration, needle 
nutrient ratios) in stands showing nutrient imbalances should also 
be studied in all experiments (both Finnish and Swedish). An anal- 
ysis of vegetation date are available only from a few experiments, 
the data from them should be analysed. Nutrient budgets should 
be developed for the stands in those experiments that have re- 
ceived high amounts of nitrogen for a long time. Nutrient budgets 
can provide information about the distribution of the excess nitro- 
gen inputs in forest ecosystems as well as the possible leaching 
losses of different nutrients. (86 refs., 2 figs., 3 apps.) (au). 


15672 (VF-UB-92-5) Effects of minimum log diameter on 
wood fuel volumes. Danielsson, B.O. Vattenfall AB, Vaellingby 
(Sweden). 26 Feb 1992. 29p. (In Swedish). Order Number 
DE93778441. Source: OSTI; NTIS. 

This report is a complement to the previous study of the biofuel 
potential in southern Sweden. The objective is to quantify how an 
increase of the minimum diameter for pulpwood from present 5 to 
10 centimetres affects the volume of wood fuels. The growth of 
stemwood in the area is very high and the potential cutting level 
exceeds the industrial use with about 50% or 10 million m® per 
year. Consequently there is nothing that prevents large volumes of 
stemwood to be used as wood fuels. For the forestry it would 
rather increase the market possibilities. Presently available volume 
of logging residues, with respect to ecological restrictions, is 4.8 
million m° solid per year. If the minimum diameter is raised to 8 or 
10 centimetres the potential fuel volume will increase with 0.6 and 
1.3 million m°, respectively, to 5.4 or 6.1 million m® per year. The 
increase is largely caused by an increased volume of small sized, 
non-commercial, trees and only to a lesser extent of larger stem 
tops. The quantitative increase in fuel volumes is approximately the 
same in all cutting forms implying that the relative increase is 
largest in early thinnings, where the volumes are small. Under 
present conditions the share of industrial roundwood in early thin- 
nings decreases from 60 to 47% of the total biomass when the 
minimum diameter is raised from 5 to 10 centimetres. In the future 
the wood fuel potential will increase to about 6 million m® per year, 
at 5 cm minimum diameter, due to a much higher possible harvest- 
ing level and will further increase with about 0.5 and 1.0 million m® 
at 8 and 10 centimetres, respectively. Although a higher harvesting 
level the future increase from a raised minimum diameter will be 
lower than the present increase. (4 refs., 4 figs., 7 tabs.). 


0908 Production 
Refer also to citation(s) 15668, 15696, 15719, 17441, 17475 


15673 (DOE/ER/13869-4) [Regulation of terpene 
metabolism]: Annual progress report, March 15, 1991—March 
14, 1992. Croteau, R. Washington State Univ., Pullman, WA 
(United States). 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-88ER13869. Order Number 
DE93010769. Source: OSTI; NTIS; GPO Dep. 

This report describes accomplishments over the past year on un- 
derstanding of terpene synthesis in mint plants and sage. 





Specifically reported are the fractionation of 4-S-limonene syn- 
thetase, the enzyme responsible for the first committed step to 
monoterpene synthesis, along with isolation of the corresponding 
RNA and DNA cloning of its gene; the localization of the enzyme 
within the oil glands, regulation of transcription and translation of 
the synthetase, the pathway to camphor biosynthesis,a nd studies 
on the early stages and branch points of the isoprenoid pathway. 


15674 (DOE/ER/13903-3) [Structure and biosynthesis of 
the mixed-linkage B-D-glucon of grasses]: Progress report. 
Purdue Research Foundation, Lafayette, IN (United States). [1992]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER13903. Order Number DE93010246. Source: 
OSTI; NTIS; GPO Dep. 

This progress report details research progress in cell-wall biosyn- 
thesis in vitro, cell wall biogenesis in vivo, plant cell-wall structure 
and function, and new methodologies. 


15675 (NEI-SE-108) Estimates for Canary grass for com- 
bustion - summer - and spring harvest. Hadders, G. Swedish 
Inst. of Agricultural Engineering, Uppsala (Sweden). Jan 1992. 10p. 
(In Swedish). Order Number DE93778465. Source: OSTI; NTIS; 
INIS. 

The economy of cultivating Canary grass for fuel has been esti- 
mated. All costs (work, machinery, fertilizers, processing) have 
been calculated. Total costs for summer or spring harvest are 
around 0.18 and 0.15 SEK/kWh (about 0.028 and 0.023 USD/kWh) 
respectively. 


15676 (SJI-66) Alternative crops: Marketing and econom/- 
cal potentials. Andreasen, L.M.; Boon, A.D. Statens 
Jordbrugsoekonomiske Inst., Valby (Denmark). 1992. 138p. (in 
Danish). Order Number DE93778278. Source: OSTI; NTIS; INIS. 
Surplus cereal production in the EEC and decreasing product 
prices, mainly for cereals, has prompted considerable interest for 
new earnings in arable farming. The objective was to examine 
whether suggested new crops (fibre, oil, medicinal and alternative 
grains crops) could be considered as real alternatives. Whether a 
specific crop can compete economically with cereals and whether 
there is a market demand for the crop is analyzed. The described 
possibilities will result in ca. 50,000 hectares of new crops. It is ex- 
pected that they would not immediately provide increased earnings, 
but in the long run expected price developments are more positive 
than for cereals. The area for new crops will not solve the current 
surplus cereal problem as the area used for new crops is only 3% 
of that used for cereals. Preconditions for many new crops is 
further research activities and development work as well as the es- 
tablishment of processing units and organizational initiatives. 
Presumably, it is stated, there will then be a basis for a profitable 
production of new crops for some farmers. (AB) (47 refs.). 


15677 (VF-UB-92-7) Plant survival and growth, following 
whole-tree removal - summary of field trials. Sinclair, E. 
(Swedish Univ. of Agricultural Sciences, Umeaa (Sweden). Dept. of 
Silviculture); Leijon, B.; Albrektson, A. Vattenfall AB, Vaellingby 
(Sweden). 28 Feb 1992. 136p. (In Swedish). Order Number 
DE93778443. Source: OSTI; NTIS; INIS. 

Mainly Swedish field experiments dealing with removal of felling 
residues are reported. The design of the experiments and available 
results are given. Five researchers give their personal opinions in 
an enquiry into ecological consequences of whole-tree utilisation. 
The authors’ of the report compile and interpret the experimental 
results but emphasize that the material is insufficient for an indis- 
putable interpretation of the ecological effects of whole-tree 
utilisation. The following conclusions are reached bearing in mind 
that the material is limited: Removal of felling residues after the fi- 
nal felling will increase the plant survival. Removal of felling 
residues after the final felling will reduce the growth of spruce but 
not that of pine for a short period, between 10 years on good site 
quality classes to 25 years on sites of poor quality. The production 
losses are estimated to correspond to 0.5-4.5 years’ increased ro- 
tation time. Removal of residues after cleaning and thinning will 
check the growth of both spruce and pine by 5-15% for a limited 
period, ca. 5-25 years. It appears possible to compensate for this 
by means of fertilization. Removal of felling residues on coarse- 
grained soils or in regions with low precipitation does not appear to 
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cause deterioration of plant survival or extreme production set- 
backs. The volumes of humus and nutrients decrease following 
whole-tree removal but the effect of this on growth is transitional. 
The extra removal of organic material when slash is removed is 
small in relation to the amount produced during the rotation. The 
pH increase is less after a final felling if the slash is removed. Re- 
moval of slash can lead to shifts in the species composition of flora 
and fauna. The authors do not, in principle, discourage whole-tree 
removal on Swedish mineral soils. Nitrogen, minerals, recirculation 
of ashes, and vitalisation are discussed. (78 refs.). 


15678 (VF-UB-92-12) Sewage sludge and ash in growing 
energy crops: A literature study. Diedrich, H. Vattenfall AB, 
Vaellingby (Sweden). 8 Apr 1992. 86p. (in Swedish). Order Num- 
ber DE93778445. Source: OSTI; NTIS. 

The object of this study is to compile the existing knowledge of 
sewage sludge, ash, leachate from landfill and municipal water and 
their problems and possibilities as fertilizers of energy crops. The 
interest lies in the possibility of linking these waste products with 
the cultivation of energy crops and in obtaining a recycling system. 
The purpose is to achieve less environmental load and less costs 
both for society and farmers. It is also of great concern that the 
long-term productivity of the soils is preserved so that, when nec- 
essary, we can quit growing energy crops and start producing 
grain without any danger. The dislike of using sewage sludge, ash, 
leachate from landfill and municipal wastewater as fertilizers de- 
pends on their contents of heavy metals and the organic pollution 
of the environment. The knowledge of the content of heavy metals 
in the various waste products, the mobility of heavy metals in the 
ground, the absorption by plants and toxicity is comparatively good. 
However, there are considerably more question marks concerning 
organic environmental pollution. There is uncertainty regarding or- 
ganic pollution in the waste products, the effect on ground biology, 
bioaccumulation, toxicity. In the light of these facts, increased 
knowledge of organic pollution, closer study of pre-purification of 
ash, study and development of different combinations of sewage 
sludge, ash, leachate from landfill and municipal water in a soil- 
plant system and also a better model of the economy of recycling 
are considered to be particularly interesting in continuing the devel- 
opment in this field. (81 refs., 6 figs., 17 tabs.). 


15679 (VF-UB-92-21) Production of forest fuel from hard- 
wood stands on farm land - part 2. Dry weights of alder, aspen 
and birch 10-120 mm In DBH. Johansson, Tord (Swedish Univ. of 
Agricultural Sciences, Garpenberg (Sweden). Dept. of Forest Yield 
Research). Vattenfall AB, Vaellingby (Sweden). 23 Jun 1992. 33p. 
(in Swedish). Order Number DE93778448. Source: OSTI; NTIS. 
The project has investigated the yield of naturally regenerated 
stands of broad-leaved trees. Biomass production of Alnus gluti- 
nosa, Alnus incana, Betula pendula, Betula pubescens and 
Populus tremula may be large enough for commercial production. 
Cultivation of broadieaves on farm land in this sense is foreseen to 
be used in a small-scale activity. Ten stands of Alnus (3), Betula 
(4) and Populus (3) have been registered by height, diameters and 
dry weight of twigs and stems. The stands were 18-37 years old. 
Diameter at breast height was 60-120 mm. Dry weights, tonnes per 
hectare and year, was 4-6 for Alnus, 4-6 for Betula and 2-5 for Pop- 
ulus. Total costs per tonnes d.w. was 303-668 SEK for whole trees 
and 352-774 SEK for chips at roadside. Further research is needed 
for studies in the biological mechanism for sowing Alnus and Be- 
tula on farm land with success. Also studies on the cultivation by 
aspen roots on farm land and the sucker production is necessary. 
Research on technical solutions of harvesting systems for small 
scale fuel wood production is needed. (9 refs., 9 figs. 7 tabs.). 


15680 (VF-UB-92-31) Tree farming. Falk, B. (Swedish Univ. 
of Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and 
Environmental Research). Vattenfali AB, Vaellingby (Sweden). Jul 
1992. 45p. (in Swedish). Order Number DE93778485. Source: 
OSTI; NTIS. 

Fallowed land can initially provide very favourable conditions for 
tree farming, thus enabling rapid canopy closure and a short rota- 
tion period. There may be justification for fertilization, particularly 
close to the time of canopy closure. Heavy clay soils should be 
avoided on account of poor tree growth. Crosses of balsam poplar 
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are easy to regenerate through cuttings. The plantation should ei- 
ther be done with small plants protected against damage by game, 
or with planting stems branched at the bottoms in spacing patterns 
that are not too dense (3.5x3.5 - 5x5m). Branches at the bottom 
help to avoid rubbing by deer. Drainage systems are clogged by 
tree roots and fields drained by subsurface drainage systems 
should be avoided. Open ditches are sufficient for the requirements 
of the trees. Selected clones of balsam poplar crosses may have 
great resistance against disease. However, they do not have a 
growth rhythm that is ideally suited to Swedish conditions. Further 
breeding is probably necessary. The main use for balsam poplar is 
expected to be in the manufacture of pulp, mechanical or chemical. 
Other uses are veneer, building, glulam and fuel. Under good con- 
ditions, height and diameter development suggests a very high 
production. In plantations with suitable spacing patterns, the eco- 
nomically optimum rotation time is 15-20 year and the plantation 
appears to withstand high demands for return on investments and 
price competition. Future activities should foremost be concen- 
trated on development of additional clone material, investigations of 
wood quality and the establishment and following up of further pro- 
duction experiments. (48 refs., 6 figs., 7 tabs.). 


15681 (VF-UB—92-34) Utilization of non-commercial wood 
from operations for energy forestry. Jonsson, Mats (Royal Inst. 
of Technology, Stockholm (Sweden). Dept. of Machine Design); 
Kjellberg, M.; Lindholm, D. Vattenfall AB, Vaellingby (Sweden). 5 
Oct 1992. 174p. (in Swedish). Order Number DE93778456. 
Source: OSTI; NTIS. 

Cleaning is done both manually and mechanically, with a trend 
for mechanical cleaning to increase its share. The market for forest 
fuel is far from fully developed. In pace with the increasing market 
there will be further development of techniques for utilizing forest 
fuel. Consequently, there is reason to examine possible techniques 
for utilizing the material resulting from mechanical cleaning. Meth- 
ods for cutting and handling cleaning wood have been evaluated 
against criteria based on a specification of requirements that had 
been prepared, and a system was formulated for utilization of 
cleaning wood. This system has subsequently been analysed and 
has led to development of a design proposal for a cleaning ma- 
chine. Different vehicle concepts have also been studied. Finally, 
the system has been analysed from economic viewpoints using 
relevant sensitivity analysis. The machine consists of two counter- 
rotating chipping drums. The smaller drum cuts the tree. 
Subsequently, the tree is pulled between the drums and is chipped. 
The chips are transported inside the arm of the crane to a con- 
tainer on the base vehicle. The analyses show that the cost of the 
proposed system of cleaning in a dense stand will be 2240 SEK/ 
ha, compared with the approx. 2000 SEK/ha required today for 
mechanical cleaning in corresponding stands. The proposed sys- 
tem removes cleaning wood from the stand directly in connection 
with cleaning, with the advantage that subsequent manual cleaning 
is easier. The proposed system may also be useful in other sec- 
tors. Certain modifications to the machine, the handling of chips, 
and to the base vehicie, will allow the system to be used in power 
lanes, on road-banks and in ditches. (22 refs., 30 figs., 8 tabs.). 
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Refer also to citation(s) 15705 


15682 (DOE/CE/40905-32) Development of a prototype 
lignin concentration sensor. Malito, M.L.; Jeffers, L.A. Babcock 
and Wilcox Co., Alliance, OH (United States). Research Center. 
Jan 1993. 108p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FCO5-90CE40905. Order Number 
DE93009767. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy, Office of Industrial Technologies, 
is sponsoring a research and development program for the devel- 
opment of a real-time, in-situ sensor to measure the concentration 
of lignin in wood pulp. The program is composed of phase | show- 
ing feasibility which is now complete, phase II for development and 
testing of a Field Prototype, in progress, Phase II] commercializa- 
tion. Phase | work (funded entirely by B&W) demonstrated a 
correlation between the fluorescence intensity and lignin concentra- 
tion (as measured by TAPP! procedure, T 236 hm-85 Kappa 
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Number of Pulp) for undiluted wood pulp samples. In Phase Ii, a 
laboratory test program directed at characterizing the fluorescence 
of wood pulp has been conducted as a prelude to the design of a 
prototype sensor. The current report summarizes the testing com- 
pleted in Phase | and documents the Phase Il laboratory testing 
completed through December 1991. Future Phase Il efforts include 
additional laboratory testing, design and fabrication of a prototype 
sensor, and field testing of the prototype sensor. Phase Ill of the 
program will concentrate on the incorporation of the sensor into a 
control system and commercialization of the sensor. 


15683 (DOE/ER/13512-T2) The mechanism of switching 
from an acidogenic to butanokacetone fermentation by 
Clostridium acetobutylicum: Technical progress report, July 
1990-December 1992. Rogers, P. Minnesota Univ., Minneapolis, 
MN (United States). Medical School. 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG0O2- 
86ER13512. Order Number DE93008396. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this project is to elucidate the detailed 
mechanism by which solvent-forming bacteria such as Clostridium 
acetobutylicum regulate the well-known shift in fermentation path- 
way between alcohol-acetone and organic acid production. it is 
desired to eventually isolate and describe: (1) the regulatory genes 
and protein elements that determine induction of synthesis of the 
solvent-pathway enzymes; and (2) how this regulation system inter- 
acts with the sporulatin induction and development program and 
with related pathways such as granulse and exopolysaccharide for- 
mation in clostridia. A working model forhow clostridial contro! 
systems work can be derived from recent research on stress sys- 
tems in E. coli and sporulation in Bacillus subtilis. 


15684 (DOE/ER/13869-3) [Regulation of terpene 
metabolism]: Annual progress report, March 15, 1990—March 
14, 1991. Croteau, R. Washington State Univ., Pullman, WA 
(United States). 1991. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-88ER13869. Order Num- 
ber DE93010768. Source: OSTI; NTIS; GPO Dep. 

During the last grant period, we have completed studies on the 
key pathways of monoterpene biosynthesis and catabolism in sage 
and peppermint, and have, by several lines of evidence, deci- 
phered the rate-limiting step of each pathway. We have at least 
partially purified and characterized the relevant enzymes of each 
pathway. We have made a strong case, based on analytical, in 
vivo, and in vitro studies, that terpene accumulation depends upon 
the balance between biosynthesis and catabolism, and provided 
supporting evidence that these processes are developmentaily- 
regulated and very closely associated with senescence of the oil 
glands. Oil gland ontogeny has been characterized at the ultra- 
structural level. We have exploited foliar-applied bioregulators to 
delay gland senescence, and have developed tissue explant and 
cell culture systems to study several elusive aspects of catabolism. 
We have isolated pure gland cell clusters and localized monoter- 
pene biosynthesis and catabolism within these structures, and 
have used these preparations as starting materials for the purifica- 
tion to homogeneity of target “regulatory” enzymes. We have thus 
developed the necessary background knowledge, based on a firm 
understanding of enzymology, as well as the necessary experimen- 
tal tools for studying the regulation of monoterpene metabolism at 
the molecular level. Furthermore, we are now in a position to ex- 
tend our systematic approach to other terpenoid classes (Cjs5-Cap) 
produced by oil glands. 


15685 (DOE/ER/13947—-4) Organization and contro! of 
genes encoding catabolic enzymes in Rhizobiaceae: Progress 
report, March 1993. Parke, D.; Ornston, L.N. Yale Univ., New 
Haven, CT (United States). Dept. of Biology. Mar 1993. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-88ER13947. Order Number DE93010353. Source: OST]; 
NTIS; GPO Dep. 

Rhizobiaceae, a diverse bacterial group comprising rhizobia and 
agrobacteria, symbiotic partnership with plants form nitrogen-fixing 
nodules on plant roots or are plant pathogens. Phenolic com- 
pounds produced by plants serve as inducers of rhizobial 
nodulation genes and agrobacterial virulence genes reflect their ca- 
pacity to utilize numerous aromatics, including phenolics, as a 





source of carbon and energy. In many microbes the aerobic degra- 
dation of numerous aromatic compounds to tricarboxylic acid cycle 
intermediates is achieved by the 6-ketoadipate pathway. Our initial 
studies focused on the organization and regulation of the ketoadi- 
pate pathway in Agrobacterium tumefaciens. We have cloned, 
identified and characterized a novel regulatory gene that modulates 
expression of an adjacent pea (protocatechuate) structural gene, 
peaD. Regulation of pcaD is mediated by the regulatory gene, 
termed pcaQ, in concert with the intermediate 6-carboxy-cis,cis- 
muconate. §-carboxy-cis,cismuconate is an unstable chemical, not 
marketed commercially, and it is unlikely to permeate Escherichia 
coli cells if supplied in media. Because of these factors, characteri- 
zation of peaQ in E. coli required an in vivo delivery system for 
B-carboxycis,cis-muconate. This was accomplished by designing 
an E. coli strain that expressed an Acinetobacter calcoaceticus 
peaA gene for conversion of protocatechuate to 6-carboxy-cis,cis- 
muconate. 


15686 (DOE/ER/14279-1) Catalytic oxidation of hydrocar- 
bons by dinuclear iron complexes: Progress report. 
Caradonna, J.P. Yale Univ., New Haven, CT (United States). 
[1992]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER14279. Order Number 
DE93010071. Source: OSTI; NTIS; GPO Dep. 

Our efforts during the past eight months were directed towards 
characterizing synthetic complexes that model the electronic and 
reactivity properties of the active site of methane monooxygenase 
(MMO), a metalloenzyme found in methanotrophic bacteria respon- 
sible for the biological oxidation of methane to methanol. We have 
investigated the structuraVelectronic and reactivity properties of a 
series of dinuclear model complexes that can _ function 
as oxygen atom transfer catalysts. In particular, our 
studies focused on [Fe**+,(HaHbab)2(N-Melm)z], its DMF sol 
vated form, [Fe® 3(HeHbab)2(DMF)2(Melm)], and the mixed 
valent species [Fe“*Fe°+(HaHbab)2(DMF)4]*, (HgHbab = 1,2- 
bis(2-hydroxybenzamido) benzene). We have also examined 
[Fe>+.(HaHbab)(DMF)4]**, [Fe*+>(HsHbab)o(OMe).], and :-0xo- 
[Fe**+>(H2Hbab)2(DMF)2,, which are unable to act as oxygen atom 
transfer catalysts. 


15687 (DOE/ER/20035-1) 7th international symposium on 
photosynthetic prokaryotes: Abstracts. Fuller, R.C. Massachu- 
setts Univ., Amherst, MA (United States). [1991]. 220p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER20035. (CONF-9107254—Absts.: 7. international symposium 
on photosynthetic prokaryotes, Amherst, MA (United States), 21-26 
Jul 1991). Order Number DE93008301. Source: OSTI; NTIS; GPO 
Dep. 

This book contains the abstracts of all the presentations made 
either in oral or poster form, at the Vil International Symposium on 
Photosynthetic Prokaryotes. 


15688 (VF-UB-92-30) Biofuel based coproduction of 
methanol and electric power: A survey study. Ekstroem, C. 
(Vattenfall Utveckling AB, Vaellingby (Sweden)); Kopp, F. Vattenfall 
AB, Vaellingby (Sweden). 31 Aug 1992. 40p. (In Swedish). Order 
Number DE93778460. Source: OSTI; NTIS. 

The purpose of this study is to describe possible benefits from 
coproducing methanol and electric power based on biofuels com- 
pared to separate production of methanol and electric power/district 
heat respectively. The aim is to describe the order of preference 
between the studied process alternatives and its sensitivity with 
respect to changes in e.g. fuel prices or interest rates. The conclu- 
sions are valid for the studied plant size, 400 MW biofuel capacity, 
which was chosen in order to get base material from previous 
studies for the calculations. Coproduction of methanol, electric 
power and district heat, utilizing a methanol synthesis and a com- 
bined cycle connected in series, gives slightly lower production 
costs for methanol and electric power than separate production of 
methanoVheat and electric power/heat respectively. This is the 
case when the methanol prices and the electric power prices are 
nearly the same as the production costs for separate plants. Exam- 
ples of production costs are a little less than 0.3 SEK/Wh 
methanol and a little less than 0.4 SEK/kWh electric power when 
assuming 0.22 SEK/kWh as revenues for district heat, 0.12 SEK/ 
kWh as costs for biofuel, 5 % real rate of interest and 25 years of 
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depreciation. Electric power prices with seasonal variations and 
with a high power price during the winter are beneficial for the 
economy of a plant producing electric power during the winter and 
methanol during the summer, especially if biofuels can be bought 
for a lower price during the summer period. The absolute produc- 
tion cost levels are especially sensitive to changes of the biofuel 
prices but also to changes of the capital costs and the costs of op- 
eration and maintenance. When assuming e.g. 0.09 SEK/kWh for 
the biofuel, methanol can be produced for 0.23 SEK/kWh and elec- 
tricity for 0.32 SEK/kWh. (7 refs., 7 figs., 10 tabs.). 


15689 (VF-UB-92-33) Environmental effects from drying of 
biomass. Nyren, C. Vattenfall AB, Vaellingby (Sweden). 30 Sep 
1992. 85p. (In Swedish). Order Number DE93778455. Source: 
OSTI; NTIS. 

This report describes the volatile organic compounds (VOC) 
emitted from large scale drying of wood fuels and their environmen- 
tal effects. The volatile components emitted from drying of wooden 
fuels are mainly resin components. About 10 mass % of the resins 
consist of different kinds of easily emitted terpenes. Monoterpenes 
dominate in Norway spruce and Scotch pine where they represent 
70-90% of the total amount of terpenes. The logging residues have 
a high content of terpenes, estimated to be 9-15 kg/ton dry solids. 
Small amounts of resin acids, phenols and fatty acids, and aldehy- 
des are emitted from the drying processes of wood fuels. The 
extent of the terpene emission from storage of fuel chips is as yet 
unknown. The estimated storage time is normally 1 week. In this 
time, the fuel will emit about 4% of its content of terpenes to the 
surroundings. When a direct drying technique is used about 75% 
of the amount of terpene is emitted from the fuel into the drying 
gases. If an indirect drying technique is used, only 2% of the 
terpenes are emitted. The following steps are recommended to re- 
duce emission from large scale drying: - The storage time for fuel 
chips should be kept short to reduce the emission. - Contaminated 
air from the fuel stock as well as air from the dryer output can be 
sucked up and burned. This will improve the working environment 
as well as decrease emission to the surroundings.- Indirect drying 
should be preferred to direct drying at large piants. The importance 
of keeping the terpene emission low should be kept in mind when 
designing the fuel chip storage and the drying plant. These steps 
are taken to reduce ozone formation in the surrounding air. The 
most important effects of emissions from dryers within the working 
site are deterioration of the working environment and increased risk 
of fire. The most important effects for the external environment are 
a strong odor and increased formation of tropospheric ozone. 


15690 (VF-UB—92-35) Biofuel refinement or flue gas con- 
densation in connection with cogeneration. Odeberg, J. 
Vattenfall AB, Vaellingby (Sweden). 24 Aug 1992. 90p. (in 
Swedish). Order Number DE93778457. Source: OSTI; NTIS. 

This report presents the results of a system study of biofuel re- 
finement. Emphasis has been placed on the choice beween drying 
and refining the raw fuel to wood powder compared to the alterna- 
tive of burning the raw fuel directly, with subsequent flue gas 
condensation. The comparison is made with regard to energy 
efficiency, economic feasibility, and environmental impact. At appli- 
cations with low temperature requirements (for example heating of 
return water to 60-65 deg. C in district heating plants) modern fiue 
gas condensation yields a better overall energy efficiency than dry- 
ing. For applications with high temperature requirements drying is 
the only alternative for improving energy efficiency. For such 
applications, backpressure steam drying yields the best energy effi- 
ciency of the different drying methods. For lower temperature 
requirements, flue gas drying with subsequent flue gas condensa- 
tion yields at least equally good energy efficiency. When investing 
in a new baseload combustion unit with an equivaient full-load time 
of more than 5000 h/year, burning raw fuel (forest waste, wood 
chips) with subsequent flue gas condensation is the best alterna- 
tive. It is more economical, at a wood powder price of SEK 150 
MWh fuel, to convert an existing oil-fired hot water district heating 
plant to wood powder firing than continued oil-firing, provided that 
the equivalent full-load time is in the medium load range (2000 to 
4-5000 h/year). Under the same conditions, conversion to wood 
powder is also more economical than investing in a new combus- 
tion unit for raw wood fuel. Integrating the biofuel refining process 
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with a papermill, coproducing facility, or district heating plant, 
makes it possible to retrieve the energy consumed for drying, and 
yields the best energy efficiency together with the lowest produc- 
tion cost. Positive integrative advantages are also achieved 
regarding transport of the raw fuel and the final product, wood 
powder. (35 refs., 40 figs., 2 tabs.). 


15691 (VF-UB-92-44) Sulphur and carbon dioxide purifica- 
tion of blogas. Lindberg, A. Vattenfall AB, Vaellingby (Sweden). 
23 Nov 1992. 83p. (in Swedish). Order Number DE93778458. 
Source: OSTI; NTIS. 

The purpose was to compile and describe existing techniques of 
separating hydrogen sulphide and carbon dioxide from biogas, and 
to make a technical and economic assessment of their potentials. 
The main components in biogas are methane, CH,, and carbon 
dioxide, CO. Biogas is saturated with water and may contain 
smaller amounts of hydrogen sulphide, H2S, and ammonia, NH3. 
Today, biogas is produced in Sweden to an amount corresponding 
to slightly more than 1 TWh/year. The size of the biogas production 
plants ranges from 0.5 to 5 MW. The biogas is mainly used for pro- 
duction of heat. Biogas is also used to produce electricity, whereas 
biogas-powered vehicles are still in an experimental stage in Swe- 
den. It is sometimes necessary to purify the biogas of H2S which is 
extremely corrosive and particularly if water is present, since sul- 
phuric acid then will be formed. Biogas for use in vehicles is stored 
at 200-300 bar in order to reduce the fuel volume during storage. 
When biogas is used as vehicle fuel, carbon dioxide is removed in 
order to increase the energy density. The technical and economic 
assessment shows that removal of H2S from biogas for heating 
and electricity generation purposes can be achieved at a cost of 
between 0.01 and 0.04 SEK/kWh. The method using bog ore was 
found to be best for this purpose since only a moderate separation 
of H2S is necessary. For a plant producing 240 Nm® biogas/h, the 
cost of compressing and refining the biogas to fuel quality by 
means of compressed water absorption or membrane separation is 
0.11 SEK/kWh for any of the processes. (22 figs., 8 tabs.). 
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15692 (DOE/ER/14068-4) Molecular organization in the na- 
tive state of woody tissue: Studies of tertiary structure using 
the Raman microprobe Solid State ‘°C NMR and biomimetic 
tertiary aggregates: Progress report, July 1, 1989—June 30, 
1992. Atalla, R.H. Forest Service, Madison, WI (United States). 
Forest Products Lab. 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al02-89ER14068. Order 
Number DE93010906. Source: OSTI; NTIS; GPO Dep. 

A number of new approaches to the study of native wood tissue 
complementary to our earlier Raman spectroscopy including solid 
state "°C NMR and X-ray diffractometry. A wide variety of native 
cellulosic tissues were examined which led to the generation of 
biomimetic tertiary aggregates which simulate states of aggregation 
characteristic of cell walls. We have also explored charge transport 
characteristics of lignified tissue. Our Raman spectroscopic studies 
have advanced our understanding of key spectral features and 
confirmed the variability of the patterns of orientation of lignin re- 
ported earlier. A major effort was dedicated to assessing the 
contributions of electronic factors such as conjugation and the res- 
onance Raman effect to enhancement of the spectra features 
associated with lignin. We have now established a solid foundation 
for spectral mapping of different regions in cell walls. 


15693 (VF-UB-S2-26) Instruments and methods for mea- 
suring of moisture content in wood fuel. Andersson, Christer; 
Yngvesson, M. Vattenfall AB, Vaellingby (Sweden). 15 Sep 1992. 
42p. (In Swedish). Order Number DE93778451. Source: OSTI; 
NTIS. 

The objective of this study is to determine which type of equip- 
ment could be used to measure moisture content in fuel chips 
under field conditions. The possible equipment for determining the 
moisture content of fuel chips in outdoor conditions are; IR-dryers: 
This equipment is easy to use, has a built-in scale, and an auto- 
matic. cut-off when the sample is dry. The disadvantage of this 
equipment is that the samples are small (approximately 30 g) 
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which makes it difficult to guarantee representative samples., Mi- 
crowave dryers: Some also have built-in scales. It is possible to 
dry 100 g samples in 20 minutes. This equipment can therefore be 
regarded as suitable for drying of fuel chips., Hot air dryer: The 
scale is placed beside the dryer. The advantage of this equipment 
is that big samples (600 g) can be dried in less than an hour. This 
means that it is possible to get representative samples. The disad- 
vantage is the requirement of a separate power source when used 
in the field. Of other methods, only two can be considered suitable 
for field application; Measuring with gamma rays: According to one 
company it would be possible to develop a field unit that would be 
easy to use. The height would be 0.5-1 m, and the total weight 
some 20 kg. Moisture content determination ought to be done in 
15 minutes., NIR (near infrared): The difference in intensity be- 
tween the transmitted and reflected waves can be used to indicate 
the moisture content in some materials. This method is being used 
by pulp industry for continuous moisture content determination of 
pulp chips. A Finnish company has developed a NIR-apparatus for 
measuring moisture content in peat. The variability in fuel chips 
arising from the inclusion of leaves, bark, wood, knots, complicates 
the development of measuring equipment. It is essential that the 
user has a good understanding of the potentials and the limitations 
of the methods that will be used. (33 refs., 5 figs., 1 tab.). 
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Refer also to citation(s) 15690, 15755 


15694 (KFK-PEF—94, pp. 477-487) Pollutant emissions of 
commercial and industrial wood furnaces: Registration of the 
state of engineering and possibilities to reduce emissions. 
Baumbach, G. (Abt. Reinhaltung der Luft, Inst. fuer Verfahren- 
stechnik und Dampfkesselwesen (IVD), Univ. Stuttgart (Germany)); 
Angerer, M. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1992. (In German). (CONF-9203246-: 
8. annual report of the research program for air prevention mea- 
sures of Kernforschugszentrum Karlsruhe GmbH (KfK), Karlsruhe 
(Germany), 17-19 Mar 1992). In 8. status colloquium of the PEF 
project on March 17-19, 1992 at Karlsruhe Nuclear Research Cen- 
ter. 566p. Order Number DE93774714. Source: OSTI; NTIS (US 
Sales Only). 

Referring to its importance as an appropriate disposal possibility 
- with a simultaneous gain of energy - the commercial and indus- 
trial firing of wood waste resp. rests of particle board from 
production is underrated. In 1987, with increasing tendency, about 
680.000 tons of wood waste and particle board were burned in 
Baden-Wuerttemberg. That means an energy consumption of 
about 10.000 TJ. A share of about 4.900 TJ is allotted to industrial 
firings with a performance of more than 1 MW and 5.100 TJ to fir- 
ing ranging from 15 kW to 1 MW. For combustion, depending on 
performance and kind of applied fuel, a number of different firings 
can be used. Hydrocarbon, carbon monoxide and dust quantities 
emitted by wood burning make a considerable contribution to the 
total emissions of Baden-Wuerttemberg. Therefore for example up 
to 72% of hydrocarbons emitted from firings belonging to the small 
consumption/domestic heating sector are caused by commercial 
wood burning, i.e. by installations with a performance of less than 
1 MW, while the share of wood burning is only approximately 1,6% 
in total energy consumption. Due to low chimney, heights the local 
ambient air situation, under adverse topographic and climatic con- 
ditions (valley, inversion weather situation), can be essentially 
determined by emissions of commercial and industrial wood com- 
bustion. (orig./EF). 


15695 (VF-UB-92-27) The INGA-project. Bergman, J. Vatten- 
fall AB, Vaellingby (Sweden). 16 Sep 1992. 33p. (In Swedish). 
Order Number DE93778452. Source: OSTI; NTIS. 

INGA is a process for combined heat and power generation 
based on biofuels. Appropriate size range is 20-100 MW heat. The 
process gives a high yield of electricity, using an INdirect-fired GAs 
turbine (INGA), where the energy is supplied via a hot gas heat ex- 
changer, and a steam cycle process. The pilot study includes: the 
technical design of INGA; calculations of performance for different 
INGA variants; description of a demonstration plant; and need and 





opportunities of development. The pilot study is foremost based on 
reviews of the literature and discussions with manufacturers of 
equipment. The starting point in our studies has been a basic cycle 
consisting of a gas turbine with a hot gas heat exchanger, a CFB 
boiler, and a steam cycle. The exhaust gases from the gas turbine 
are used as combustion air in the CFB boiler. We have evaluated 
the INGA idea by calculating performance of different variants of 
INGA. The calculations show that the basic INGA complemented 
with additional firing gave the best performance. The fuel should 
not be dried and steam should not be injected into the gas turbine 
as this only gives marginal improvements in performance. Some 
gas turbines require a hot gas fan since they cannot cope with the 
back-pressure in the CFB boiler. We also found that modern gas 
turbines do not permit us to reach the target of 100% biofuel with 
acceptable efficiency. The weak points in the INGA process at the 
present state of technology are the gas turbine and the hot gas 
heat exchanger. It remains to find a hot gas heat exchanger capa- 
ble of withstanding temperatures required by modern gas turbines. 
We judge that a suitable ceramic heat exchanger may become 
commercially available early in the next century. 
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15696 (VF-UB-—92-6) Logging in hardwood stands estab- 
lished on farm land. Bjoerheden, R. (Swedish Univ. of Agricultural 
Sciences, Garpenberg (Sweden). Dept. of Operational Efficiency). 
Vattenfall AB, Vaellingby (Sweden). 22 Feb 1992. 43p. (in 
Swedish). Order Number DE93778442. Source: OSTI; NTIS; INIS. 

Performance and costs for different harvesting systems in broad 
leaf stands established on former tillage is presented. The calcula- 
tions, combined with a forecast of the market development, shows 
that it is risky to aim production exclusively at bulk products as 
fibre or fibre/energy. The harvest of fibre or energy wood can, how- 
ever, be used as a means to increase profitability of a silvicultural 
programme aimed at production of high quality hardwood lumber. 
Management and logging in these stands will be carried out with 
small scale technology, often by the private forest owner. Todays 
large scale systems are not competitive in these stands. The cost 
calculations show that we lack economically sound systems for 
harvesting stands in the interval up to 5 cm DBH. The lowest log- 
ging cost for these stands was calculated for motor manual felling 
and chipping with a chipper/dumper mounted on a farm tractor. 
This alternative is competitive also in the interval 5-10 cm DBH but 
there is a number of other feasible systems, e.g. off-road chippers 
processing motor manually felled and piled trees. Tree section sys- 
tems with extraction by forwarder or a farm tractor with grapple 
loader and a bogic trailer operates at low costs to roadside but 
costs for processing and, maybe, a more expensive secondary 
transportation must then be added. For thinnings in the interval 10- 
25 cm DBH tree chipping is the most cost efficient if only energy 
assortments is to be harvested. However, at the current price rela- 
tions between energy wood and pulpwood tree section systems are 
preferable also in stands over 10 cm since it allows a combined 
harvest of fibre and energy. For the same reason, the seemingly 
most interesting system in later thinnings is a system with differen- 
tiated processing. The term denotes a system where pulpwood is 
cut motor manually down to 12.5 cm and extracted by forwarder or 
farm tractor. The remaining tops and branches are processed by 
an off-road chipper. (36 refs., 11 figs.). 


15697 (VF-UB—92-11) Procurement and handling of biofuel 
for a combined heat and power plant at Skoevde. Eriksson, 
Ola. Vattenfall AB, Vaellingby (Sweden). 4 May 1992. 68p. (In 
Swedish). Order Number DE93778444. Source: OST]; NTIS; INIS. 

A strategic analysis is made of the supply and suitable forms of 
delivery of biofuel to a pliant located at Skoevde. The study is 
based on costs and not on market prices. The fuels considered are 
logging residues from final harvests, salix, sawmill residues and 
wood from young hardwood stands. The procurement area is re- 
stricted to a zone ranging about 70 km from Skoevde. The total 
supply encompasses 577,000 MWh per year. Logging residues 
contributes with 298,000, salix with 77,000, sawmill residues with 
173,000 and hardwood with 29,000. The total energy requirement 
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of the plant amounts to 378,000 MWh. There is only one delivery 
system available for salix, sawmill residues and hardwood. For log- 
ging residues, the most important raw material, there are several 
optional delivery systems. Logging residues is forwarded to the 
landing where it is stacked. Comminution takes place at the land- 
ing with mobile equipment or at the plant with stationary or mobile 
equipment. Unprocessed material can be stored for a shorter or 
longer period at the landing. The results of the analysis indicate: 
that the supply of biofuel is sufficient within the given area. 
Logging- and sawmill residues constitute the bulk of the supply; 
that stationary equipment for comminution at the plant is profitable. 
The total cost is reduced with about 1 MSEK a year, or 3 SEK per 
MWh, if such capacity is installed. In the base line scenario a total 
of 223,000 m® is processed with the stationary equipment. This 
volume warrants annual capital costs of some 4.1 MSEK, which 
can be compared with the calculated 3.0 MSEK with stationary 
equipment. The total cost per MWh is 92 SEK and increases to 95 
SEK if the capacity is not available. The results of the study is 
based on quantitative estimates of costs. A number of other fac- 
tors, such as consequences on traffic and environment, have only 
been briefly discussed. (2 refs., 9 figs.). 


15698 (VF-UB-92-22) BIOFLEX. A geographical informa- 
tion system for the analysis of regional biofuel markets: 
Example: The County of Vaesterbotten. Nordiander, S. (Dalar- 
nas Forskningsraad, Falun (Sweden)); Staffansson, H.; Westholm, 
E. Vattenfall AB, Vaellingby (Sweden). 9 Jun 1992. 72p. (in 
Swedish). Order Number DE93778449. Source: OST!; NTIS; INIS. 

The system handles information on the supply and consumption 
of fuel, with the possibility to vary preconditions in a number of re- 
spects. It is possible to connect various databases to the system 
and thereby adapt it to local conditions and to available material. A 
map is used as an aid for studying the distribution of supplies and/ 
or the positions of production/consumption sites. The map has two- 
way communication with the databases, which means that by 
pointing at the map it is possible to access information on a supply 
or a plant, and that by marking a register it is possible to have a 
plant or a supply marked on the map. With the conditions and limi- 
tations set in BIOFLEX, we estimate that there is in the order of 
600-900 GWh/year of forest fuels, and 900 GWh/year of peat, 
which can be used over and above today’s consumption in the re- 
gion studied - the County of Vaesterbotten. This gives a potential 
in the range of 1.5-1,8 TWh/year, and in addition there will proba- 
bly be an increase in the contribution from saw-mills and other 
forestry industries. Our assessment is also that the market will be 
affected by certain structural changes, and that these would seem 
to increase the supply of fuel. There is a trend in the pulp industry 
to place increased demands on raw materials so that, for example, 
wood damaged by rot is not accepted. This can however be used 
as a fuel. The industry is also moving towards an increase in the 
minimum diameter of pulp wood, which might have a similar effect. 
Furthermore, the industry is beginning to introduce differentiated 
prices which will mean that less is paid for round wood from distant 
areas. These additional costs lead to a relative improvement of the 
competitive strength of the energy market. Peat production may 
benefit if peat is classified as a biofuel, due to taxation advantages. 
(8 figs., 11 tabs.). 


15699 (VF-UB-92-32) Wood fuel in Sweden 1800-1990 - 
consumption and price trends. Schoen, L. (Lund Univ. (Swe- 
den)). Vattenfall AB, Vaellingby (Sweden). 30 Sep 1992. 47p. (in 
Swedish). Order Number DE93778454. Source: OSTI; NTIS; INIS. 

The report presents consumption and price trends of wood fuel 
in Sweden 1800-1990 and discusses the increase in the use of 
wood fuel in the 1980's in a long-term perspective. Consumption of 
wood fuel grew at the same rate as population during most of the 
19th century with a share of 95-80 per cent of total fuel consump- 
tion. Since the modern industrial breakthrough around the 1880's, 
consumption of wood fuel has decreased while that of fossiles and 
electricity have expanded. Temporarily, consumption increased 
during the world wars, particularly during the second one. The in- 
crease after the energy crises of the 1970's differs from those of 
the wars in some respects - thus, the changes in the conditions of 
energy supply and energy use were conceived as long-lasting, the 
increase in consumption took place with markets in function, and 
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an important new user appeared, namely the district heating ser- 
vices. During both the 19th and the 20th century, prices of wood 
fuel have risen strongly in relation to those of most other products. 
This increase expresses the shifts in demand to wood resources 
and the comparatively weak productivity growth in forestry. Com- 
pared to prices of fossile fuels, the price increase of wood fuel 
ended in the 1920's and the relation has since then fluctuated. The 
strong shift in consumption to fossils from the 1920's is explained 
rather by the high costs of handling wood fuel. Wood fuel con- 
sumption has increased during periods of relatively decreasing 
wages. While the price increase of wood fuel can stimulate ex- 
tended production also within agriculture, the study emphasizes the 
need of productivity growth in wood fuel production as well as 
product development towards the lowering of the handling costs of 
the user. (23 refs., 8 figs., 4 tabs.). 
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15700 (VF-UB-92-45) Compression of forest residues. Nor- 
den, B.; Jonsson, N. Vattenfall AB, Vaellingby (Sweden). 27 Nov 
1992. 50p. (in Swedish). Order Number DE93778459. Source: 
OSTI; NTIS. 

Tree residues (branches and tops) are a very bulky assortment 
suffering very high transport costs. One way of increasing the rela- 
tive solid volume is to compress the material using a large crane 
with a dual selective lifting cylinder. Comparative studies with a 
conventional tree residue vehicle and a vehicle equipped with the 
above-mentioned crane were conducted on three occasions during 
the winter. In November, the vehicle with the large crane gave a 
25% higher bulk weight of tree residues than the conventional ve- 
hicle. In December, the difference in bulk density was as much as 
43 % higher for the large crane, and it was 33 % in January. In ad- 
dition, the large crane has much faster movements, which results 
in the loading time being the same despite the load being much 
larger. The studies show that the moisture content can vary be- 
tween 20-55 % within one and the same load. Results from the 
measurements of bulk weight mentioned above refer to comparable 
moisture contents. Transportation for 60 km with a conventional ve- 
hicle (18 tonnes, 55 MWh, and 135m° load volume) implied a cost 
of 104 SEK per tonne according to the calculations, corresponding 
to 35 SEK per MWh. With a large crane capable of packing the 
load, the load weight can be increased to 24 tonnes, 73 MWh, ac- 
cording to the study. The corresponding cost will then be 81 SEK 
per tonne (26 SEK per MWh). Full utilisation of the vehicle with the 
large crane will enable transportation of more than 22 000 tonnes 
(67 GWh) of tree residues annually, with an average transport dis- 
tance of 60 km. According to this calculation, it could be done at a 
cost that is 510 000 SEK lower than that required by the conven- 
tional vehicle, or 8 SEK per MWh. (5 figs., 14 tabs.). 
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15701 (VF-UB-92-16) Calculations of nutrient balances 
and nitrogen losses through whole tree harvesting. Wikstroem, 
F. (Swedish Univ. of Agricultural Science, Uppsala (Sweden). Dept. 
of Ecology and Environmental Research). Vattenfall AB, Vaellingby 
(Sweden). 18 May 1992. 26p. (in Swedish). Order Number 
DE93778446. Source: OSTI; NTIS; INIS. 

A mathematical model for carbon and nitrogen turnover has 
been used to investigate the long term consequences of whole tree 
harvesting (WTH). A number of scenarios of nitrogen deposition 
and harvesting have been analyzed. The results of the simulations 
show that the timber production as well as the nitrogen leakage in- 
crease strongly with higher nitrogen deposition. The increase in 
nitrogen leakage will probably be reduced through WTH, but this 
forecast is uncertain due to other factors. The losses of other nutri- 
ents; phosphorus, potassium, calcium and magnesium, increase 
strongly through WTH. This, together with the ongoing losses of 
base cations caused by the sulphur deposition, speak against 
WTH. However, if losses of nutrients can be compensated satisfac- 
torily by return of wood ash and/or fertilizer, WTH may be a 
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possible way to reduce the long term accumulation of nitrogen in 
the soil. (18 refs., 3 figs., 5 tabs.). 


15702 (VF-UB-92-29) Consequences of forest energy for 
flora. Kruuse, A. (Lund Univ. (Sweden). Dept. of Ecology). Vatten- 
fall AB, Vaellingby (Sweden). 24 Sep 1992. 43p. (In Swedish). 
Order Number DE93778453. Source: OSTI; NTIS; INIS. 

The report examines the effects of forest energy on the field 
layer vegetation, and includes whole-tree harvesting, liming, fertil- 
ization, wood ash distribution and the importance of broadieaved 
trees. Whole-tree harvesting is negative for some of the vascular 
plant species, and positive for others, and can have a drastically 
negative effect on lichens, mosses and decomposing fungi. Whole- 
tree harvesting can be accepted from the viewpoint of the fiora if: - 
between 10 and 30 % of the slash is left on the clearcut area, - 
hardwood stands or mixed stands with hardwood are excepted 
from whole-tree harvesting, - dead lying or standing trees, a few 
broadleaved trees and old trees, are left on the clearcut area. Lim- 
ing has some effects on the flora, especially a very negative effect 
on lichens and mosses. Liming can be accepted if; - it only takes 
place where whole-tree harvesting has been used or where acidifi- 
cation caused by air pollution has been observed, - the amounts 
are moderate, 2 to 4 tonnes/ha, and the liming material has a 
rather large grain size, - it is unevenly distributed, and - it is 
avoided in naturally acid stands with a special vegetation. Fertiliza- 
tion has negative effects on all the considered vegetation groups. It 
can only be accepted as compensation for whole-tree harvesting, 
and no more nitrogen must be added than is taken away in the 
harvest. In southern Sweden even the compensatory fertilization 
should be avoided. The consequences of wood ash distribution are 
little known. Until more facts are presented, only enough wood ash 
as to compensate for the loss through whole-tree harvesting should 
be distributed. If the use of forest energy would lead to an increase 
of the broadieaved tree ratio it would be positive. (54 refs.). 
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15703 (VF-UB-—92-17) The dissolution of granulated wood 
ash in forest soils. Boerjesson, P. (Swedish Univ. of Agricultural 
Sciences, Uppsala (Sweden). Dept. of Soil Sciences). Vattenfall 
AB, Vaellingby (Sweden). 23 Mar 1992. 41p. (In Swedish). Order 
Number DE93778447. Source: OSTI; NTIS; INIS. 

Examination paper. 

The purpose of this study was to examine the dissolution of 
granulated wood ash in forest soils. The study was based on com- 
parison between ash granules collected from different forest sites 
and the original granules. The sites differed in drainage conditions 
and type of vegetation. The ash granules were spread 1 to 3 years 
before sampling. Three different types of ash granules were 
studied. One ash was granulated by adding molasses and lignosul- 
fonate, the second by adding cement and the third by adding only 
water. The result of this study shows that the ash granulated with 
the water soluble binders molasses and lignosulfonate, was more 
easily dissolved than the other two granulated ashes. The former 
type of ash was almost totally dissolved after three years in moist 
environment and it had increased the pH level by 1.4 units in the 
humus layer of well drained sites. The ash granulated with cement 
did not influence the pH level in the humus layer during a two year 
period. The granules without any extra binders were almost as 
hard and insoluble as the granules with cement added. Indepen- 
dent of granulation method the soluble salts in the ash were 
quickly leached from the granules. This led to a decrease in the 
relative contents of K, Na, S and Cl during the time after spread- 
ing. In the ash granulated with water soluble binders, the relative 
alkalinity content and the relative contents of Ca and Mg de- 
creased approximately by 20 % during the time after spreading. 
Corresponding figures for the other two ashes was only a few per- 
cent. During the time after spreading the relative contents of Al, 
Fe, P and the heavy metals Zn, Pb, Cr and Cd has increased, by 





approximately 30 %, in the ash granulated with water soluble 
binders. (25 refs., 5 figs., 13 tabs.). 
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15704 (DOE/PC/89762—-T17) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts: Quarterly technical progress 
report, September 15—-December 15, 1992. Murty, A.N. Gram- 
bling State Univ., LA (United States). Dept. of Physics. 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89762. Order Number DE93009698. Source: 
OSTI; NTIS; GPO Dep. 

We have investigated a series of Cu/Co catalysts supported on 
Titanium Dioxide. This study has sought to examine and compare 
the nature and effect of the supports Chromia and Titania (Cr2O3, 
and TiOz) on the magnetic character of the Cu-Co-Cr and Cu-Co- 
TiOz catalysts. The magnetization results for Cu/Co, Cu/Co/Cr, Cu/ 
Co/TiOz system are presented along with the magnetization data 
for the unsupported Cu/Co catalysts and data for supported cata- 
lysts. Pure cobalt metal has a magnetic moment of 161 emuwg. 
The measured emu values and the corresponding reduction per- 
centages are given for the various catalysts investigated. The 
vibration sample magnetometer determines Ss, the saturation 
magnetization, emu per gram of the composite sample. The mag- 
netization values reported are emu per gram of cobalt in the 
composite. As such the data normally reflects the proportion of 
cobalt metal that is reduced to metallic form. However, if electronic 
exchanges occur between cobalt and other elements in the sys- 
tem, the magnetic moment itself differs from the assumed value of 
161 emu/g Co then the emu value observed will be the resultant 
due to the electronic charge density modifications in Co as well as 
reduction to metallic state. Our earlier NMR studies reveal such 
electronic structural modifications occur for Cobalt in Cu-Co and 
Co-TiOz systems. The magnetization data in column 3 for Cu-Co- 
TiOz systems unambiguously shows such electron exchanges do 
occur between cobalt and titania. 


15705 Sterilization of fermentation vessels by ethanol/water 
mixtures. Wyman, C.E. To Dept. of Energy. 20 Mar 1991. USA 
patent application 7-672,286. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93008237. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method for sterilizing process 
fermentation vessels with a concentrated alcohol and water mixture 
integrated in a fuel alcohol or other alcohol production facility. Hot, 
concentrated alcohol is drawn from a distillation or other purifica- 
tion stage and sprayed into the empty fermentation vessels. This 
sterilizing alcohol/water mixture should be of a sufficient concentra- 
tion, preferably higher than 12% alcohol by volume, to be toxic to 
undesirable microorganisms. Following sterilization, this sterilizing 
alcohol/water mixture can be recovered back into the same distilla- 
tion or other purification stage from which it was withdrawn. The 
process of this invention has its best application in, but is not lim- 
ited to, batch fermentation processes, wherein the fermentation 
vessels must be emptied, cleaned, and sterilized following comple- 
tion of each batch fermentation process. 
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15706 (ORNL/M-2724) A NEPA follow-up study of DOE 
loan guarantee fuel ethanol plants. Hunsaker, D.B. Jr.; Eddle- 
mon, G.K.; Miller, R.L.; Webb, J.W. Oak Ridge National Lab., TN 
(United States). Apr 1989. 79p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93010260. Source: OSTI; NTIS; INIS; GPO Dep. 

This study was implemented to examine and characterize the ac- 
tual environmental impacts of three fuel ethanol plants constructed 
under the US Department of Energy, Office of Alcohol Fuels Loan 
Guarantee Program, and to compare actual impacts with those 
predicted about six years ago in environmental assessments (EAs) 
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prepared for these facilities. The objective of the program, estab- 
lished under the Energy Security Act of 1980, was to conserve 
petroleum resources by promoting the use of fuel ethanol in motor 
vehicles. The plants were designed to produce fuel-grade ethanol 
for blending with gasoline and reflect differentfeedstocks, 
processes, fuel sources, and site locations. Although two of the fa- 
cilities as constructed differed substantially from those assessed 
previously, actual environmental impacts generally occurred in the 
areas predicted by the EAs. Major impacts not anticipated include 
odor from air emissions, effects of wastewater discharge on opera- 
tion of a municipal sewage treatment plant, possible classification 
of treated wastewater from a molasses-based process as a 
nuisance, and habitat losses from both vegetation removal and un- 
foreseen construction of barge terminals. In all cases, impacts 
were judged to be not significantn the final outcome, either be- 
cause plant management (or other involved parties) took corrective 
action or because the resources affected in these particular cases 
were not important. Mitigation measures reliedon in the EAs to limit 
adverse impacts to insignificant levels were implemented and were 
required by permit condition, law, or regulation. Future follow-up 
studies would benefit from the availability of ambientmonitoring 
data to more thoroughly characterize actual impacts. 
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15707 (ETDE-IT—93-81) Measurement of water bodies area 
by remote sensing. Amighetti, F.F.; Ferrari, F. Ente Nazionale per 
Energia Elettrica, Milan (Italy); Istituto Sperimentale Modelli e 
Strutture SpA (ISMES), Bergamo (italy). Jan 1992. 7p. (CONF- 
9105416-1: 4. European ERDAS user group meeting, Gardone 
Riviera (Italy), 7-10 May 1991). Order Number DE93778038. 
Source: OSTI; NTIS (US Sales Only). 

The water basin surface area measurement technique presented 
in this paper is based on remotely sensed images and aims at 
providing an efficient support for various hydrological studies, expe- 
cially during emergencies. The procedure uses the ERDAS 
(version 7.4) code to process Landsat TM images and accounts for 
both pure and mixed pixel contributions. To validate the procedure, 
the ground truth data regarding several artificial basins of ENEL 
(Italian Electricity Board) were used. This approach turned out to 
be particularly successful. Comparative tests are now in progress 
to evaluate the improvement in accuracy obtainable by using im- 
ages with better geometrical resolution. 


15708 (VYH-PUB-7) Modelling the dynamics of a large sea 
area. Koponen, J. (Oulu Univ. (Finland)); Alasaarela, E.; Lehtinen, 
K.; Sarkkula, J.; Simbierowicz, P.; Virtanen, M.; Vepsae, H. Na- 
tional Board of Waters and Environment, Helsinki (Finland). 1992. 
91p. Order Number DE93778330. Source: OSTI; NTIS. 

The dynamics of the Bothnian Bay was studied mainly by means 
of numerical models. The model results were supported by flow ve- 
locity measurements and by water quality components sampled for 
more than twenty years in the research area. Prior to the study an 
extensive review was made on the model usage abroad. The main 
tools of the project, 3-dimensional (3D) current and water quality 
models were developed in many aspects. An efficient 2D multigrid 
model for flow fields and an automatic grid generation program 
were developed for applications where good horizontal resolution is 
needed over large sea areas. The success in computing the sur- 
face currents was tested in several cases (oil accident, drifting of 
objects). As a local application of the models, the effects of differ- 
ent loading alternatives on the water quality off the town of Kemi 
was calculated. Based on model results and measurements a pro- 
posal was made to develop the water quality monitoring program. 
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15709 (ANL/EAIS/CP-77728) Comments on the Glen 
Canyon Dam EIS treatment of demand-side management. Cav- 
allo, J.D. Argonne National Lab., IL (United States). 8 Oct 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). 
(CONF-9210323-1: Power Resources Committee meeting, Salt 
Lake City, UT (United States), 13 Oct 1992). Order Number 
DE93008666. Source: OSTI; NTIS; GPO Dep. 

The Glen Canyon Dam EIS has developed a substantial body of 
research on the economic consequences of altering the dam and 
plant operation. The following comments deals only with the elec- 
tric power planning aspects of the study in general and the 
demand-side management estimates in particular. Most of the ma- 
terial in the report “Power System Impacts of Potential Changes in 
Glen Canyon Power Plant Operations” is outside the area of DSM/ 
C&RE, but appears reasonable. In particular, the input assump- 
tions relating to the potential costs of power plants for capacity 
expansion planning are not unlike the costs Argonne is using in its 
studies and those which are used by others when comparison are 
made to DSM program choices. Statement of Major Concerns. The 
central concerns of the DSM/C&RE results shown in the Glen 
Canyon study are as follows: (1) The assumption that DSM will 
penetrate the systems of Western’s customers to a level which 
would reduce peak demand by 10 percent in the baseline alterna- 
tive is overly optimistic given (a) the current reductions from the 
C&RE programs, (b) the economic incentives faced by Western’s 
customers, and (c) the current manner in which Western's power is 
used by its customers. (2) The result that DSM will reduce load by 
the same amount in each alternative is suspicious and unlikely. 
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15710 (EDF-R-92NB0027) Numerical analysis of internal 
flows in hydraulic turbomachinery. Combes, J.F. Electricite de 
France (EDF), 92 - Clamart (France). Oct 1992. 70p. Source: 
OSTI; NTIS (US Sales Only). 

This paper on turbomachines, deals with the most currently used 
modelizations for hydraulic turbomachinery flows. The first chapter 
provides general principles on the following topics:- choice of the 
physical model for turbomachinery flow, - associated mathematical 
modelling: Navier-Stokes or Euler equations, - numerical treatment 
of the equations. The following chapter is devoted to the very 
much used Quasi - 3D approach. The original Wu’s model is de- 
scribed, such as the S1-S2m model. Some examples based on the 
use of the computer code C3D are given. Chapter 4 deals with the 
3D inviscid modelization. The potential model and two different 
approaches based on the solution of the Euler equations are de- 
scribed. In chapter 5, we present the modelization of turbulent 
flows in fixed and rotating parts of hydraulic machines with the fi- 
nite element code N3S. At last, in a conclusion a comparison of 
these methods is given with their main advantages and the trends 
in their development. 15 refs., 40 figs., 1 tab. 


15711 (NEI-NO-316) Reversible Francis pump turbines: 
Improvement of part load performance by changes on the 
design of impeller blades. Stepanik, H.E. Trondheim Univ. (Nor- 
way). Norges Tekniske Hoegskole. Dec 1991. 115p. Order Number 
DE93778377. Source: OSTI; NTIS. 

The effects of changes on the impeller blades hydraulic design, 
increasing the number and the curvature of impeller blades, are 
analyzed at part load performance. The objective of this research 
is to find the convenient changes on impeiler blades design that re- 
duce the pressure fluctuations at part load. Three pump-turbines 
impellers with different impeller blade design have been tested in 
the same casing, from the best efficiency point to decreasing flows. 
Numerical and experimental results have been obtained in pump- 
ing and generating modes. A basic presentation of the physical 
mechanisms that produce hydraulic instabilities, and understanding 
of the effects of flow separation on characteristics and pressure 
fluctuations is given as a means of qualitatively analyzing part load 
operation. The experimental methods provide information about the 
characteristics, overall efficiency, energy, velocity components and 
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pressure pulsations. The results obtained include efficiency, char- 
acteristics, impeller outlet energy and velocity components and 
unsteady pressure. The numerical methods apply the finite differ- 
ence method to the quasi-three-dimensional approximation to solve 
the inviscid part of the flow. Losses correlation has made possible 
to run this program at operating points different from design opera- 
tion. The results are presented in form of meridional relative 
streamlines, blade loading - velocity, blade loading - pressure, inci- 
dence and deviation angles. From the analysis of the results can 
be concluded that the geometrical and hydraulic parameters are 
strongly related at part load performance. The increase of number 
of blades and impeller blade curvature decreases the level of blade 
loading and produces a more uniform blade loading distribution 
along the blade. The unsteady forces can be reduced by conve- 
nient changes on impeller blades design. 44 refs., 96 figs., 14 tabs. 
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15712 (CP-92-3) Future prospects for renewable energy 
sources in a global frame. Lund, P. International Inst. for Applied 
Systems Analysis, Laxenburg (Austria). Jun 1992. [30p.] Order 
Number DE93615518. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this study has been to evaluate the possibilities 
of some new energy sources (solar, wind) in the future world en- 
ergy supply. We intend to prepare future projections accounting for 
limitations in infrastructure, time and material inputs. One underly- 
ing assumption in the analyses is that new technologies will see an 
early market introduction in the near future which would continue 
up to year 2020. During these 30 years, there will still be techno- 
logical developments leading to a much better manufacturability, 
mass production, and hence reduced costs. In year 2020, the in- 
dustrial and economic infrastructure of new energy sources would 
be mature for a major penetration into the world energy market 
starting to substitute existing energy sources mainly for environ- 
mental reasons. This scenario will be suported by more factual 
information and data in the following chapters. Each new energy 
technology will be handled separately. (Quittner). 


15713 (DOE/FTR-93009034) [Application and commercial- 
ization of cost-effective renewable energy technologies]: 
Foreign trip report, February 8-12, 1993. Harcourt, M.M. II. San- 
dia National Labs., Albuquerque, NM (United States). 9 Mar 1993. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. Order Number DE93009034. Source: 
OSTI; NTIS (US Sales Only); INIS; GPO Dep. 

Mr. Harcourt visited San Jose, Costa Rica, at the invitation of the 
national utility, ICE, and NRECA/Central American Rural Electrifica- 
tion Support (CARES). These two agencies sponsored and 
organized a three-day seminar on renewable energy technologies 
presented by US industry speakers and in conjunction with a small 
trade exhibit showcasing US renewable energy products. The pur- 
pose of the seminar was to provide a broad overview of solar 
thermal, photovoltaic, wind, and microhydro technologies and appli- 
cations for a broad audience of government energy planners, utility 
managers and engineers, renewable energy equipment suppliers, 
local businesspersons involved with tourism, non governmental de- 
velopment and environmental conservation organizations, and the 
interested public. 


15714 (INIS-mf-13433) Study on heat and mass transfer 
between a greenhouse considered as a solar air heater and a 
rock packed bed as ambient control system. Ajona Maeztu, J.I. 
(Centro de Investigaciones Energeticas, Medioambientales y Tec- 
nologicas (CIEMAT), Madrid (Spain)). Universidad Complutense de 
Madrid (Spain). Dept. de Fisica Atomica, Molecular y Nuclear. 
1990. [294p.] (In Spanish). Order Number DE93615519. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A general study on heat transfer in dry packed beds is made, 
with special emphasis in comparing different transient models and 
in identifying the required conditions by which the attained results 





are equivalent. The differences in thermal behaviour on packed 
beds, when simultaneous haat mass transfer occurs as wet air is 
used as heat transfer fluid and exchanges heat and water with the 
solid in the bed, is analyzed. We modelize wet packed beds con- 
sidering them as one dimension adsorbents beds, with dispersive 
and non-dispersive models, where adsorption, condensation- 
evaporation and liquid water downward flow from condensate 
phenomena are present. Models were solved numerically and ex- 
periments with a rock bed with dry and wet air through it, were 
made to test assumptions and to further understand the behavior 
of the system, obtaining a pretty good agreement between ex- 
pected and measured profiles of the temperature evolution within 
the packed bed. As a possible application of the wet rock bed for 
storage purposes, a forced ventilation greenhouse was character- 
ized as a wet air solar heater and analyzed the energetic potential 
of storing the heat that has to be rejected during daytime to control 
the crop ambient conditions, in a rock bed for later use at night for 
heating. (author). 
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15715 (ANL/CHM/CP-76670) Model photo reaction centers 
via genetic engineering. Zhiyu Wang (Argonne National Lab., IL 
(United States)); DiMagno, T.J.; Popov, M.; Norris, J.R.; Chikin 
Chan; Fleming, G.; Jau Tang; Hanson, D.; Schiffer, M. Argonne 
National Lab., IL (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9208203-2: 9. international conference on 
photochemical conversion and storage of solar energy, Beijing 
(China), 23-28 Aug 1992). Order Number DE93006795. Source: 
OSTI; NTIS; GPO Dep. 

A series of reaction centers of Rhodococcus capsulatus isolated 
from a set of mutated organisms modified by site-directed mutage- 
nesis at residues M208 and L181 are described. Changes in the 
amino acid at these sites affect both the energetics of the systems 
as well as the chemical kinetics for the initial ET event. Two empiri- 
cal relations among the different mutants for the reduction potential 
and the ET rate are presented. 


15716 (DOE/ER/13533-5) [Formation/stabllization of the 
water oxidizing complex: Polypeptide/secondary donor re- 
quirement]: Progress report. Kentucky Univ., Lexington, KY 
(United States). Dept. of Agronomy. [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER13533. Order Number DE93011258. Source: OSTI; NTIS; 
GPO Dep. 

We have previously reported EPR analyses and optical spec- 
trophotometric analyses of Pggo* of NH2OH-PSII following various 
durations of weak light photoinhibition. These analyses led to partial 
identification of the sites of damage responsible for the observed 
kinetic components of loss of electron transport. These analyses 
led us to conclude that the order of susceptibility of components of 
NH2OH-PSII to weak light photodamage is ChV/Car>Yz of D; >Yp, 
of D2 >> = Pego, Pheo, Qa. These photodamages were significantly 
prevented by addition of an exogenous PSII electron donor (1 mM 
Mn?*) to the NH2OH-PSII prior to illumination suggesting that the 
damages were caused directly by Peg * or Chi*. During the last 
year, rather extensive efforts were made to understand the earliest 
event of photoinhibition of NH2OH-PSIl, the reaction mechanism 
causing inhibition of Pggo* reduction by Yz with accompanying for- 
mations of Chi*/Car*/quencher of Chia variable fluorescence, loss 
of photoactivation capability, and decrease of the quantum yield of 
photooxidation of Mn?* via its high affinity binding site. 


15717 (DOE/ER/13664-6) [Membrane-based photochemical 
systems as models for photosynthetic cells]: Progress report, 
February 15, 1990—August 31, 1992. Hurst, J.K. Oregon Gradu- 
ate Center, Beaverton, OR (United States). 1992. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
87ER13664. Order Number DE93009758. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this research are to improve our conceptual 
view of the ways in which membranes and interfaces can be used 
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to control chemical reactivity. We have focused on understanding 
three elementary processes that are central to developing 
membrane-based integrated chemical systems for water photolysis 
or related photoconversion/photostorage processes. Specifically, 
we have sought to identify: the influence of interfaces upon charge 
separation/recombination reactions, pathways for transmembrane 
charge separation across hydrocarbon bilayer membranes, and 
mechanisms of water oxidation catalyzed by transition metal coor- 
dination complexes. Historically, the chemical dynamics of each of 
these processes has been poorly understood, with numerous unre- 
solved issues and conflicting viewpoints appearing in the literature. 
As described in this report our recent research has led to consider- 
able clarification of the underlying reaction mechanisms. 


15718 (DOE/ER/13789-6) Electron transfer reactions In mF 
croporous solids: Progress report, September 1990—January 
1993. Mallouk, T.E. Texas Univ., Austin, TX (United States). Dept. 
of Chemistry and Biochemistry. Jan 1993. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
87ER13789. Order Number DE93011261. Source: OSTI; NTIS; 
GPO Dep. 

Basic thrust the research program involves use of microporous 
solids (zeolites, clays, layered and tunnel structure oxide semicon- 
ductors) as organizing media for artificial photosynthetic systems. 
Purpose of the microporous solid is twofold. First, it induces spatial 
organization of photoactive and electroactive components (sensitiz- 
ers, semiconductor particles, electron relays, and catalysts) at the 
solid-solution interface, enhancing the quantum efficiency of charge 
separation and separating physically the ultimate electron donor 
and acceptor in the electron transport chain. Second, since the mi- 
crocrystalline solid admits only molecules of a certain charge and 
size, it is possible to achieve permanent charge separation by siev- 
ing chemical photoproducts (e.g., Hz and Ig~, or Hz and Op) from 
each other. Spectroscopic and electrochemical methods are used 
to study the kinetics of electron transfer reactions in these hybrid 
moilecular/solid state assemblies. 


15719 (DOE/ER/20054—-1) Transposon-induced nuclear mu- 
tations that alter chloroplast gene expression: Annual report, 
September 1, 1991-August 31, 1992. Barkan, A. Oregon Univ., 
Eugene, OR (United States). Inst. of Molecular Biology. [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-91ER20054. Order Number DE93010774. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this project is to use mutant phenotypes as a guide 
to nuclear genes that determine the timing and localization of 
chloroplast development The immediate goals are to identify nu- 
clear mutants with defects in chloroplast gene expression from 
maize lines harboring active Mu transposons; characterize their 
phenotypes to determine the precise defect in gene expression; 
clone several of the most interesting mutations by exploiting the 
transposon tag; and use the clones to further define the roles of 
these genes in modulating chloroplast gene expression. Three mu- 
tants were described earlier that had global defects in chloroplast 
gene expression. We have found that two of these mutations are 
allelic. Both alleles have global defects in chloroplast translation ini- 
tiation, as revealed by the failure to assemble chloroplast mRNAs 
into polysomes. We have isolated and characterized three new mu- 
tants from Mu lines that have novel defects in chloroplast RNA 
metabolism. We are now ready to begin the task of cloning several 
of these genes, by using the Mu transposon tag. 


15720 (ETDE-IT-93-88) Interpretation of capacitance mea- 
surements on undoped a-Si:H. Rubino, A.; Buitrago, R.; Besi 
Vetrella, U.; Terzini, E. ENEA, Portici (Italy). Centro Ricerche Foto- 
voltaiche; Ansaido SpA, Genoa (Italy). 1992. 6p. (CONF-920227-5: 
6. international photovoltaic science and engineering conference, 
New Delhi (India), 10-14 Feb 1992). Order Number DE93778054. 
Source: OSTI; NTIS (US Sales Only). 

This paper proposes a new, simple model to analyze capaci- 
tance measurements on undoped a-Si:H Schottky diodes. 
According to this model it is possible to obtain important physical 
parameters by performing capacitance vs de potential measure- 
ments at different temperatures. It is shown that it is also possible 
to predict the limitations of other commonly used models. 
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15721 (ETDE-IT—-93-91) Low power deposition of highly 
conductive nc-Si:H layer. Conte, G.; Terzini, E.; Addonizio, M.L.; 
Garozzo, M.; Rubino, A.; Sinno, G.; Loreti, S.; Alessandrini, P. 
ENEA, Poitici (Italy). Centro Ricerche Fotovoltaiche; Eniricerche 
SpA, Monterotondo (Italy). 1992. 4p. (CONF-921010-2: 11. Euro- 
pean photovoltaic solar energy conference and exhibition, 
Montreux (Switzerland), 12-16 Oct 1992). Order Number 
DE93778063. Source: OSTI; NTIS (US Sales Only). 

Within the framework of research on highly conductive contact 
layers for silicon solar cells, phosphorous doped microcrystalline 
silicon thin films were prepared by glow discharge at very low 
power density, starting from a hydrogen diluted silane/phosphine 
mixture. Dark conductivities as high as 41 S/cm, 75 A crystallite 
dimensions and 60 per cent crystalline volume fraction were mea- 
sured. The film structure showed a cluster organisation of the 
crystalline grains. Conductivity measurements as a function of tem- 
perature were performed and activation energies in the range, 
20-30 meV, have been obtained. A change in the slope of the 
Meyer-Nekdel plot was found and explained by the attenuation of 
the Fermi level statistical shift; in this picture, the increased carrier 
density is responsible for the rising of the conductivity prefactor at 
low activation energies, as well as, for the sharp increase of the 
room temperature conductivity. 


15722 (NREL/TP—413-5406) Innovative sputtering tech- 
niques for CIS and CdTe submodule fabrication: Annual 
subcontract report, 1 September 1991-31 August 1992. Arm- 
strong, J.M. (Martin Marietta Aerospace, Denver, CO (United 
States). Astronautics Group); Misra, M.S.; Lanning, B. National Re- 
newable Energy Lab., Golden, CO (United States); Martin Marietta 
Aerospace, Denver, CO (United States). Astronautics Group; Inter- 
national Solar Electric Technology, Inglewood, CA (United States). 
Mar 1993. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93000085. Source: OSTI; NTIS; GPO Dep. 

This report describes work done during Phase 1 of the subject 
subcontract. The subcontract was designed to study innovative de- 
position techniques, such as the rotating cylindrical magnetron 
sputtering system and electrodeposition for large-area, low-cost 
copper indium diselenide (CIS) and cadmium telluride (CdTe) de- 
vices. A key issue for photovoltaics (PV) in terrestrial and future 
space applications is producibility, particularly for applications using 
a large quantity of PV. Among the concerns for fabrication of poly- 
crystalline thin-film PV, such as CIS and CdTe, are production 
volume, cost, and minimization of waste. Both rotating cylindrical 
magnetron (C-Mag™) sputtering and electrodeposition have tremen- 
dous potential for the fabrication of polycrystalline thin-film PV due 
to scaleability, efficient utilization of source materials, and inher- 
ently higher deposition rates. In the case of sputtering, the unique 
geometry of the C-Mae facilitates innovative cosputtering and reac- 
tive sputtering that could lead to greater throughput reduced health 
and safety risks, and, ultimately, lower fabrication cost. Electrode- 
posited films appear to be adherent and comparable with low-cost 
fabrication techniques. Phase | involved the initial film and device 
fabrication using the two techniques mentioned herein. Devices 
were tested by both internal facilities, as well as NREL and ISET. 


15723 (NREL/TP-451-5333) Gallium arsenide-based ternary 
compounds and multi-band-gap solar cell research: Annual 
subcontract report, 15 April 1988-14 June 1990. Vernon, S. 
(Spire Corp., Bedford, MA (United States)). National Renewable 
Energy Lab., Golden, CO (United States); Spire Corp., Bedford, 
MA (United States). Feb 1993. 168p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH100$93. 
Order Number DE93000084. Source: OSTI; NTIS; GPO Dep. 

Aim of this contract is the achievement of a high-efficiency, low- 
cost solar cell. The basic approach to the problem is centered 
upon the heteroepitaxial growth of a IIl-V compound material onto 
a single-crystal silicon wafer. The growth technique employed is 
metalorganic chemical vapor deposition. The silicon wafer may 
serve as a mechanical substrate and ohmic contact for a single- 
junction device, or may contain a p-n junction of its own and form 
the bottom cell of a two junction tandem solar cell structure. The 
lll-V material for the single-junction case is GaAs and for the two- 
junction case is either GaAlAs or GaAsP, either material having the 
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proper composition to yield a band gap of approximately 1.7 eV. 
Results achieved in this contract include the following: (1) a 17.6% 
efficient GaAs-on-Si solar cell; (2) an 18.5% efficient GaAs-on-Si 
concentrator solar cell at 400 suns; (3) a 24.8% efficient GaAs-on- 
GaAs solar cell; (4) a 28.7% efficient GaAs-on-GaAs concentrator 
solar cell at 200 suns; (5) measurement of the effects of 
dislocation density and emitter doping on GaAs cells; and (6) im- 
provements in the growth process to achieve reproducible thin 
AlGaAs window layers with low recombination velocities and envi- 
ronmental stability. 


15724 (SAND-92-7011) Silicon-fllm™ on ceramic solar 
cells: Final report. Hall, R.B. (AstroPower, Inc., Newark, DE 
(United States)); Bacon, C.; DiReda, V.; Ford, D.H.; Ingram, A.E.; 
Lampo, S.M.; Rand, J.A.; Ruffins, T.R.; Barnett, A.M. Sandia Na- 
tional Labs., Albuquerque, NM (United States); AstroPower, Inc., 
Newark, DE (United States). Feb 1993. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93009608. Source: OSTI; NTIS; 
GPO Dep. 

The Silicon-Film™ design achieves high performance through the 
use of a thin silicon layer. Optimally designed thin crystalline solar 
cells (<50 microns thick) have performance advantages over con- 
ventional thick devices. The enhancement in performance requires 
the incorporation of back-surface passivation and light trapping. 
The high-performance Silicon-Film™ design employs a metallurgi- 
cal barrier between the low-cost substrate and the thin silicon 
layer. The properties of the metallurgical barrier must be engi- 
neered to implement specific device requirements, such as high 
back-surface reflectivity. Recent advances in process development 
are described here. 
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15725 (ETDE-IT—93-89) Preliminary analysis of PLUG per- 
formance: DELPHOS and Casaccia piant operation data. 
Castello, S.; Guerra, M.; Li Causi, S.; Messana, C.; Noviello, G.; 
Sarno, A. ENEA, Casaccia (Italy). Area Energetica. 1992. 4p. 
(CONF-921010—4: 11. European photovoltaic solar energy confer- 
ence and exhibition, Montreux (Switzerland), 12-16 Oct 1992). 
Order Number DE93778057. Source: OSTI; NTIS (US Sales Only). 

The PLUG (Photovoltaic Low-cost Utility Generator) is a stan- 
dard 100 kW photovoltaic (PV) unit developed by ENEA (Italian 
Agency for Energy, New Technologies and the Environment) for 
the Italian demonstration program of medium size applications. The 
final design of PLUG was approved by ENEA in 1990 and four pro- 
totypes are now in operation at Casaccia and Monte Aquilone 
Center. On PLUG was connected to the low voltage (380 V) net- 
work of Casaccia while the other three PLUG's were installed in 
January 1992, at Monte Aquilone and are operated as single units 
paraliel-connected to the medium voltage (20kV) national grid. In 
this paper, PLUG operation data are discussed. In particular, array 
and system efficiencies, plant availability and de and ac energy 
production are analyzed on a monthly basis. Array efficiencies as 
high as 10.5 per cent were measured together with PCU efficien- 
cies of about 94 per cent. 


15726 (ETDE-IT—93-90) Analysis of losses in grid con- 
nected PV plant: Lesson learned by three years management 
of Delphos plant. Sarno, A.; Contardi, T.; Cordisco, S.; Garozzo, 
M.; Guerra, M.; Noviello, G.; Li Causi, S.; Messana, C. ENEA, Por- 
tici (Italy). Centro Ricerche Fotovoltaiche; ENEA, Casaccia (Italy). 
1992. 4p. (CONF-921010-3: 11. European photovoltaic solar en- 
ergy conference and exhibition, Montreux (Switzerland), 12-16 Oct 
1992). Order Number DE93778060. Source: OSTI; NTIS (US 
Sales Only). 

The yearly electrical energy output in a grid connected photo- 
voltaic (PV) plant depends on the solar energy, really utilized; and 
it's strongly influenced by the operating efficiency of its main com- 
ponents; namely PV generator and Power Conditioning Unit (PCU). 
An analysis method was developed by ENEA (the Italian Agency 
for Energy, New Technologies and the Environment) for evaluating 
the different loss causes occuring in a PV grid connected plant and 





for predicting, on the basis of the installation site characteristics, 
the actual electrical energy output. Three years (1989-1991) opera- 
tional and performance data of the Delphos 1st section plant are 
presented and discussed. 
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15727 (DOE/ST-—O0006P) Summary results of an assess- 
ment of research projects in the Solar Federal Wind Energy 
Research Program. USDOE Office of Science and Technology, 
Washington, DC (United States). Office of Program Analysis. Dec 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93005743. Source: OSTI; NTIS; GPO Dep. 

The Office of Program Analysis (OPA) undertook an assessment 
of 26 research projects (listed in Appendix A) sponsored by the 
Solar Thermal Electric Program. This report summarizes the results 
of that review. 


15728 (ETDE/JP-mf-93781115, pp. 41-45) Studies on the 
match between the PV array and S.P.E. electrolyser. Goto, K. 
(Tokai University, Tokyo (Japan). School of Engineering); Fu- 
nakoshi, T.; Hayashi, K.; Nara, M.; Hara, T.; Uchida, H.; Hayashi, 
T. 17 Nov 1992. 56p. (in Japanese). In Preprints of the 13th Hy- 
drogen Energy System Symposium. Order Number DE93781115. 
Source: OSTI; NTIS (US Sales Only). 

The matching between a photovoltaic array and a solid polymer 
electrolyte (S.P.E.) water electrolyser was studied. Electric power 
generated by the single-crystal silicon photovoltaic array was sup- 
plied into the S.P.E, and generated hydrogen was stored in a 
hydrogen storage alloy tank to obtain the condition required for en- 
hancing the conversion efficiency from solar energy to hydrogen 
one. As a result, the output voltage of the solar array was 
desirable to be 12-13.5 V based on its V-I characteristics. The con- 
version efficiency to hydrogen decreased due to overvoltage with 
an increase in current supplied to the S.P.E, however, the overvolt- 
age decreased with a decrease in S.P.E resistance due to 
temperature rise of water. In order to enhance the integrated con- 
version efficiency of the combined system, it was required to match 
the S.P.E resistance with that of the solar array, while it was re- 
quired to depress the S.P.E resistance to enhance an electrolytic 
efficiency. 11 refs., 6 figs. 
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15729 (ETDE-mf-—93774637) Central solar heating plants 
with seasonal storage - a site specific feasibility study in Ger- 
many. Hahne, E.; Fisch, M.N.; Kuebler, R.; Guigas, M.; Mueller, 
F.; Mazzarella, L. Stuttgart Univ. (Germany). Inst. fuer Thermody- 
namik und Waermetechnik; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Jun 1992. 91p. (in German). Con- 
tract BMFT 0328867A. Order Number DE93774637. Source: OSTI; 
NTIS (US Sales Only). 

Site specific feasibility studies for central solar heating plants 
with seasonal storage in new housing areas were carried out. The 
investigations have shown that medium sized systems (3000-5000 
m* collector area, 5000-10000 m® storage volume) are able to 
supply solar heat for 0.2-0.3 DM/kWh at solar fractions between 50 
and 70% of the total heat demand. The buildings should be 
equipped with improved insulation standard leading to a reduction 
in the heat demand of at least 30-40% compared to present day 
standard. Two out of the 8 locations investigated were found to be 
suitable with respect to housing concept and local boundary condi- 
tions for the realization of pilot plants in the near future. Tests on 6 
high efficiency flat plate collectors have shown that the collectors 
for large solar heating plants are available and reliable. These col- 
lectors are able to supply 400-500 kWh/m? a heat depending on 
local climate and system design. The large collector array costs 
between 450 and 550 DM/m?. Components for central solar heat- 
ing plants with seasonal storage (collectors and storage) will be 
tested in real scale separately in a number of demonstration pro- 
jects. (orig.) With 33 refs., 18 tabs., 20 figs. 
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15730 (EUR-13905) Determining the size of a solar instal- 
lation for the production of hot water for domestic uses. 
Colombo, R. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre); Gilliaert, D. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1992. 27p. (in 
Italian). Source: OSTI; NTIS (US Sales Only). 

The report explains what requirements must be fulfilled in deter- 
mining the size of a solar energy system to produce hot water for 
domestic use. Solar systems of this kind are usually installed 
alongside conventional systems in order to ensure a continuous 
supply of hot water even in the absence of sunshine. It is also nec- 
essary to calculate: (i) the amount of solar energy which one solar 
collector can supply in a year (which can be expressed as the frac- 
tion 'f of the total energy requirement to be satisfied by the solar 
system); (ii) the increased capital cost compared to the conven- 
tional system; (iii) the total operating costs for the life of the solar 
system, compared to the operating costs of a conventional system. 
The report illustrates the calculation of the solar fraction 'f and the 
DHW4 calculation programme, describes how to carry out the 
economic analysis of a project, and provides an example of the ap- 
plication of the DHW4 programme. 5 refs. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 15729, 16335 


15731 (NEI-DK-1083) Re-check of newly installed solar 
heating systems. Hansen, B. Dansk Teknologisk Inst., Taastrup 
(Denmark). Proevestationen for Solenergi. Dec 1992. [57p.] 
(In Danish). Contract ENS-51181-92.0007. Order Number 
DE93778287. Source: OSTI; NTIS. 

A detailed re-check of 67 randomly chosen newly installed solar 
heating installations was carried out in order to gain a general idea 
of the quality of new installations and data energy consumption, 
building types etc. Users were interviewed in order to hear their 
opinions on installation and operation and these were mostly posi- 
tive, yet the experts considered that some improvements were 
necessary, especially with regard to optimal yield and a longer ser- 
vice life. It is suggested that a better training of installators is 
needed in addition to a tighter control of quality assurance on the 
part of manufacturers and suppliers. (AB). 
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15732 (DOE/ID/12850-7) Kenya geothermal private power 
project: A prefeasibility study. National Geothermal Association, 
Davis, CA (United States). Oct 1992. 321p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-891D12850. 
Order Number DE93002274. Source: OSTI; NTIS; INIS; GPO Dep. 

Twenty-eight geothermal areas in Kenya were evaluated and pri- 
oritized for development. The prioritization was based on the 
potential size, resource temperature, level of exploration risk, loca- 
tion, and exploration/development costs for each geothermal area. 
Suswa, Eburru and Arus are found to offer the best short-term 
prospects for successful private power development. It was found 
that cost per kill developed are significantly lower for the larger 
(50MW) than for smaller-sized (10 or 20 NW) projects. In addition 
to plant size, the cost per kill developed is seen to be a function of 
resource temperature, generation mode (binary or flash cycle) and 
transmission distance. 
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15733 (LA-SUB—93-109) Results of investigation at the 
Ahuachapan Geothermal Field, El Salvador: Part 2, Electrical 
methods geophysics: Final report. Fink, J.B. (HydroGeophysics, 
Tucson, AZ (United States)). Los Alamos National Lab., NM 
(United States); HydroGeophysics, Tucson, AZ (United States). Apr 
1990. 74p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93009410. Source: OSTI; NTIS; GPO Dep. 

The Ahuachapan Geothermal Fieki (AGF) is a 95 megawatt 
geothemal-sourced power-plant operated by the Comision Ejecu- 
tiva Hidroelectrica del Rio Lempa (CEL) of El Salvador. During the 
past decade, as part of an effort to increase in situ thermal re- 
serves in order to realize the full generation capacity of the AGF, 
extensive surface geophysical coverage has been obtained over 
the AGF and the prospective Chipilapa area to the east. The geo- 
physical surveys were performed to determine physical property 
characteristics of the known reservoir and then to search for similar 
characteristics in the Chipilapa area. A secondary objective was to 
evaluate the surface recharge area in the highlands to the south of 
the AGF. The principal surface electrical geophysical methods 
used during this period were DC resistivity and magnetotellurics. 
Three available data sets have been reinterpreted using drillhole 
control to help form geophysical models of the area. The geophys- 
ical models are compared with the geologic interpretations. 
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Refer also to citation(s) 15735, 16617 


15734 (CEA-SCECF-183) Demonstration of the reliablilty 
of electrochemical methods for corrosion surveys in 
geothermy. Plante, G. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Service de la Corrosion, d’Electrochimie et 
Chimie des Fluides. Mar 1990. 68p. (in French). Contract C.C.E. 
ge-81/87 fr. Source: OSTI; NTIS (US Sales Only). 

Electrochemical measurements for determination of corrosion ve- 
locity have been used in an experimental loop, placed in derivation 
on the exchanger of the geothermal plant of Fontainebleau 
(France). During several months, bench-scale experiments have 
been realized with untreated geothermal fluid with /without corro- 
sion inhibitors on ring shaped samples separated by isolating rings. 
Redox potential, polarizing resistance and _ electrochemical 
impedance have been measured on the materials constituting the 
metallic rings (steel, stainless steel, Hastelloy C276, titanium). 9 
Refs., 35 Figs., 4 Tabs. 
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Refer also to citation(s) 18578 


15735 (DOE/ID/12934—-16) Geothermal Research and 
Development Program: Quarterly technical report, September— 
December 1992. Stanford Univ., CA (United States). Stanford 
Geothermal Program. 25 Jan 1993. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-901D12934. 
Order Number DE93008400. Source: OSTI; NTIS; GPO Dep. 
Results are reported on adsorption of water vapor on reservoir 
rocks, physics of injection of water into vapor-dominated geother- 
mal reservoirs, garth-tide effects on downhole pressures, injection 
optimization at the Geysers, effects of salinity in adsorption experi- 
ments, interpreting multiwell pressure data from Ohaaki, and 
estimation of adsorption parameters from transient experiments. 
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1704 Economic, Industrial, and Business Aspects 
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15736 (ETDE-IT—92-74) Wind energy in Europe. Sesto, E. 
Ente Nazionale per l’Energia Elettrica, Milan (Italy). Centro di 
Ricerca Elettrica. Feb 1992. 19p. (CONF-920623—1: Flowers '92: 
Florence world energy research symposium, Firenze (Italy), 7-12 
Jun 1992). Order Number DE93774300. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Interest in wind energy as a supplementary source for the pro- 
duction of electricity has recently gained renewed momentum due 
to widespread concern about environmental impacts from the large 
scale use of fossil fuels and nuclear energy. In addition, political 
unrest in the Middie East has drawn attention to the importance of 
national energy self-sufficiency. European government administra- 
tions, however, have not yet fully appreciated the real worth of the 
‘clean energy’ afforded by wind energy. In this regard, the Euro- 
pean Wind Energy Association (EWEA) is acting as a strong voice 
to inform the public and energy planners by stimulating interna- 
tional wind energy R&D cooperation, and organizing conferences 
to explain the advantages of wind energy. In October 1991, EWEA 
published a strategy document giving a picture of the real possibili- 
ties offered by wind energy within the geographical, social, and 
European economic context. This paper provides an overview of 
the more significant features to emerge from this document which 
represents a useful guideline for wind power plant technical 
economic feasibility studies in that it contains brief notes on re- 
source availability, land requirements, visual and acoustic impacts, 
turbine sizing, performance, interconnection to utility grids, mainte- 
nance and operating costs, safety, as well as, on marketing 
aspects. 


15737 (NEI-DK-1072) Exposition regarding smail wind- 
mills. Tripod Consult ApS, Raadgivende Civilingenioerer, Farum 
(Denmark); BTM-Consult ApS, Skjern (Denmark). Dec 1992. 93p. 
(In Danish). Contract ENS-51171-92.0019. Order Number 
DE93778264. Source: OSTI; NTIS; INIS. 

Emphasis is laid on the elucidation of the current situation of 
small windmills in Denmark by estimating the industry’s strengths 
and weaknesses and evaluating the technical status and user 
economy relevant to these wind turbines, in addition to their techni- 
cal and marketing potentials within the next 3-5 years. It is also 
attempted to survey and forecast their situation within a competitive 
market which includes marketing and sales potential outside Den- 
mark, often by way of development projects financed by DANIDA 
(Danish International Development Agency, a department under 
the Danish Foreign Ministry that takes responsibility for Danish aid 
to developing countries, often by direct agreement). It is noted that 
it is difficult to make predictions in the light of currently rapidly 
changing global political aspects, but it is suggested that sales of 
smaller Danish windmills within the country could amount to 300- 
700 wind turbines by the year 2000. Regarding sales abroad, it is 
concluded that the current number will not increase unless great 
efforts are made within the export market and the instigation of 
close cooperation with foreign companies which use an interna- 
tional sales network and have access to local distribution channels. 
(AB) (15 refs.). 


15738 (NEI-DK-1073) Exposition concerning small wind- 
mills: Appendix to main report. Volume 1. Tripod Consult ApS, 
Raadgivende Civilingenioerer, Farum (Denmark); BTM-Consutt 





ApS, Skjern (Denmark). Dec 1992. [77p.] (In Danish). ENS-51171- 
92.0019. Order Number DE93778265. Source: OSTI; NTIS; INIS. 

This appendix to the main report entitled "Exposition Concerning 
Small Windmills” includes background information on the report, 
profiles of the participating companies and of those visited in Den- 
mark and abroad, questionnaires and interview schemes sent to 
the participating companies, surveys of producers of Danish and 
foreign producers of small windmills and an appendix to the eco- 
nomical calculations found within the report. (AB). 


15739 (NEI-DK-1074) Exposition concerning small wind- 
mills: Appendix to the main report. Vol. 2. Tripod Consult ApS, 
Raadgivende Civilingenioerer, Farum (Denmark); BTM-Consult 
ApS, Skjern (Denmark). Dec 1992. 64p. (In Danish). Contract ENS- 
51171-92.0019. Order Number DE93778266. Source: OSTI; NTIS; 
INIS. 

The second appendix to the main report entitied "Exposition 
Concerning Small Windmills” contains a description of the search 
for literature on the subject, a survey of relevant properties and a 
calculation of the “shadow” effect of small windmills, demands on 
electrical technology placed on small windmills, a survey of partici- 
pating institutions and consultants, descriptions of the way the 
project was carried out (divided into phases) and maps of develop- 
ing countries with details of wind conditions and possibilities of 
obtaining loans from the World Bank. (AB). 


15740 (NEI-DK-1075) Exposition concerning small wind- 
mills: List of relevant publications. Aurvig, D. Tripod Consult 
ApS, Raadgivende Civilingenioerer, Farum (Denmark). Sep 1992. 
114p. (in Danish). Contract ENS-51171-92.0019. Order Number 
DE93778267. Source: OSTI; NTIS; INIS. 

In connection with the publication of the report entitled "Exposi- 
tion Concerning Small Windmills’, it was decided that searching in 
databases should also be used in relation to the collection of rele- 
vant information, and that the results of these searches should be 
published in the form of a reading list. This is presented here. The 
subject areas covered are technology, research and development, 
marketing, developing countries and agricultural areas - all relevant 
to small windmills. Risoe Library, Roskilde, Denmark (Telephone 
no. (45) 42371212) will be helpful in acquiring any publication(s) 
referenced in the reading list. The report number J.No. 51171/92- 
0019 should also be quoted. (AB). 
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15741 (EEV-92-02) Nibe windmills: Reconstruction and 
renovation 1989-1992. Danske Elvaerkers Forenings Udred- 
ningsafdeling (DEFU), Lyngby (Denmark). Dec 1992. 26p. (In 
Danish). Contract EM-1364/87-1;Contract EM-1364/88-1;Contract 
ENS-1364/89 Order Number DE93778268. Source: OSTI; NTIS. 

EFP-87; EFP-88; EFP-89. 

In 1978-80 two larger (630 kW) wind turbines were set up at 
Nibe Bredning (Denmark) supported by the Ministry of Energy and 
the Danish electricity companies. After they had been used for 
testing purposes, one of the Danish electricity companies took re- 
sponsibility for renovating them so that they could be used as a 
supplementary source of electricity supply for a further 7-10 years. 
The report describes the retrofitting of these two windmills. The de- 
sign of the turbines is identical except for the fact that one of them 
is stall-regulated, the position of the blades is not changed during 
operation. The rotor had been such that the inner 8 m length of the 
blades were fixed but the outer 12 m could be turned to some reg- 
ulated positions. The design of the other turbine was such that the 
blades could continually be regulated under operation. The outer 
12 m in the case of all blades were constructed of glass fiber, 
whilst the inner 8 m had a supporting steel beam covered with 
glass fiber parts. The changes made on the blades and hub and 
on the rotation and control system etc. system are described in de- 
tail and illustrated by detailed diagrams and photographs. (AB). 
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15742 (IFE/KR/E-93/001) Annual report for the wind power 
research programme at IFE. Nygaard, T.A. institutt for Ener- 
giteknikk, Kjeller (Norway). Jan 1993. 17p. (in Norwegian). Order 
Number DE93778391. Source: OSTI; NTIS. 

The report deals with a Norwegian research programme con- 
cerning wind power at the Institutt for energiteknikk (IFE) in 1992. 
The programme comprises alternative wind turbine locations, wind 
measurements, the running of different wind flow models for caicu- 
lating the power level above the terrain, and the testing of general 
Navier-Stokes equations. The programme includes a cooperation 
project for developing new types of efficient wind turbines together 
with the preprojects evaluating wind turbines and windmill parks. A 
master plan regarding wind power development in the county of 
Soer-Troendelag is being established, and a project for estimating 
the power output of large-scaled wind power plants is being put 
into action. In addition the programme covers a preproject elucidat- 
ing the feasibility of developing an independent power plant being 
based on the wind- and solar energy including energy storage. 


15743 (Riso-M—2289(EN)) Hjardemaal experiment data re- 
port. Emeis, S. (Stroemungsmechanische Bemessungsgrundlagen 
fuer Bauwerke, Universitaet Karlsruhe (Germany)); Courtney, M.S.; 
Hoejstrup, J.; Jensen, N.O. Risoe National Lab., Roskilde (Den- 
mark). Meteorology and Wind Energy. Jan 1993. 125p. Contract 
EM-1364/87-9. (SFB-210/E/77). Order Number DE93778271. 
Source: OSTI; NTIS; Also available from Risoe Library, DK-4000 
Roskilde, Denmark. 

The present report gives the background for and full description 
of the execution of an experimental study of the boundary layer re- 
sponse to a 2D escarpment. It also describes a number of 
consistency checks between the various types of instruments de- 
ployed. Also, this report is the key for selection of data for future 
analyses. (au) (8 tabs., 42 ills., 7 refs.). 


15744 (Riso-R-653(EN)) Experimental investigation of gear 
box duration loadings on stall and pitch controlled wind tur- 
bines. Thomsen, K.; Markkilde Petersen, S. Risoe National Lab., 
Roskilde (Denmark). Test Station for Wind Turbines. Nov 
1992. 117p. Contract ENS-1364/90-0006;Contract ENS-5332- 
001;Contract ENS-171 Order Number DE93778273. Source: OSTI; 
NTIS; Also available from Risoe Libary, DK-4000 Roskilde, Den- 
mark. 

EFP-90. 

The objective of this report is to propose a procedure for deter- 
mining the gear fatigue loadings (tcoth root fracture and pitting). 
Therefore the fatigue loadings are treated as duration loadings, 
and no traditional fatigue analysis (rain flow counting etc.) is per- 
formed. The report presents the results of an investigation of gear 
box duration loadings based on measurements on five typical dan- 
ish wind turbines. The turbines are Vestas V27 - 225 kW and V39 - 
500 kW, Danwin 23 - 180 kW and Bonus Kombi 31 m - 28 mm 
and Bonus Kombi 31 m - 35 rpm. Measured electrical power and 
torque in the main shaft are compared and it is shown that the 
electrical power variation is a reasonably good measure of the 
torque load input to the gear box. Electrical power variations and 
electrical power distributions are investigated and related to varia- 
tions in wind turbulence. Based on this investigation a procedure is 
proposed for the determination of duration curves for torque on the 
low speed gearbox shaft. The procedure assumes that the electric 
power curve and the Weibull wind speed distribution for the site in 
question are known, and it accounts for the influence of wind turbu- 
lence on the duration loadings. The application of the procedure is 
demonstrated for three situations, each characterized by a typical 
electrical power curve. The duration loadings per year is estimated 
from the power curve, the variation of the electrical power as func- 
tion of turbulence intensity and a Weibull wind distribution. (au). 


15745 (SAND—92-1666) The Natural Excitation Technique 
(NExT) for modal parameter extraction from operating wind 
turbines. James, G.H. Ill; Carne, T.G.; Lauffer, J.P. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Feb 1993. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93010611. Source: 
OSTI; NTIS; GPO Dep. 
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The Natural Excitation Technique (NExT) is a method of modal 
testing that allows structures to be tested in their ambient environ- 
ments. This report is a compilation of developments and results 
since 1990, and contains a new theoretical derivation of NEXT, as 
well as a verification using analytically generated data. In addition, 
we compare results from NExT with conventional modal testing for 
a parked, vertical-axis wind turbine, and, for a rotating turbine, 
NExT is used to calculate the model parameters as functions of 
the rotation speed, since substantial damping is derived from the 
aeroelastic interactions during operation. Finally, we compare ex- 
perimental results calculated using NExT with analytical predictions 
of damping using aeroelastic theory. 
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15746 (DOE/MC/26288-3227) Sonic enhanced ash agglom- 
eration and sulfur capture: [Thirteenth quarterly] technical 
progress report, [June 29, 1992-September 27, 1992]. Manufac- 
turing and Technology Conversion International, Inc., Columbia, MD 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-89MC26288. (MTCI-10038- 
13). Order Number DE93008069. Source: OSTI; NTIS; GPO Dep. 

The Sonic Enhanced Ash Agglomeration and Sulfur Capture pro- 
gram focuses upon the application of an MTCI proprietary invention 
{Invention Disclosure filed) for simultaneously enhancing sulfur 
capture and particulate agglomeration of the combustor effluent. 
This application can be adapted as either a “hot flue gas cleanup” 
subsystem for the current concepts for combustor islands or as an 
alternative primary pulse combustor island in which slagging, sulfur 
capture, particulate agglomeration and control, and alkali gettering 
as well as NO, control processes become an integral part of the 
pulse combustion process. The goal of the program is to support 
the DOE mission in developing coal-fired combustion gas turbines. 
In particular, the MTCI proprietary process for bimodal ash agglom- 
eration and simultaneous sulfur capture will be evaluated and 
developed. The technology embodiment of the invention provides 
for the use of standard grind, moderately beneficiated coal and 
WEM for firing the gas turbine with efficient sulfur capture and par- 
ticulate emission contro] upstream of the turbine. The process also 
accommodates injection of alkali gettering material if necessary. 
This is aimed at utilization of relatively inexpensive coal fuels, thus 
realizing the primary benefit being sought by direct firing of coal in 
such gas turbine systems. 
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15747 (CONF-921104-12) Hot gas desulfurization with sor- 
bents containing mixed metal oxides. Akyurtlu, J.F.; Akyurtlu, A. 
Hampton Univ., VA (United States). Dept. of Engineering. [1992]. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90312. From American Institute of Chemical 
Engineers annual meeting; Miami, FL (United States); 1-6 Nov 
1992. Order Number DE93008212. Source: OSTI; NTIS; GPO Dep. 

Advanced power generation systems such as the integrated 
gasification combined cycle power generators and the molten 
carbonate fuel cells have stringent fuel gas desulfurization require- 
ments and process economics dictates that this desulfurization be 
performed near the temperature of the gasification off-gas. The 
most advanced hot gas desulfurization technology today is based 
on the zinc ferrite sorbent which has several shortcomings such as 
zinc loss by evaporation, and incomplete regeneration due to 
sulfate formation. The objective of this study is to develop an im- 
proved sorbent which can reduce HS levels to 1 ppmv or less, 
which can stabilize zinc, and produce economically recoverable 
amounts of elemental sulfur during regeneration. For this purpose, 
the desulfurization performance.of sorbents prepared by the 
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addition of various amounts of V20s5 to the zine ferrite sorbent is in- 
vestigated. Preliminary experiments show that the sorbent 
containing about 4.8 mass % vanadium shows a superior desulfur- 
ization performance compared to zinc ferrite. Addition of vanadium 
suppresses residual sulfate formation and possibly zinc evapora- 
tion. significant quantities of elemental sulfur were observed after 
the regeneration of vanadium containing sorbents. 


15748 (DOE/CE/15535-T6) The Anderson Quin Cycle: Final 
report. Anderson, J.H.; Bilbow, W.M. Anderson (J. Hilbert), Inc., 
York, PA (United States). 18 Mar 1993. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-91CE15535. 
Order Number DE93010529. Source: OSTI; NTIS; GPO Dep. 

The objective of this study was to make a more refined evalua- 
tion of the Anderson Quin Cycle based on most recent information 
on the performance of various elements that will be used in the 
Anderson Quin Cycle. My original estimate of the work plan for 
evaluating and optimizing the Anderson Quin Cycle called for 7000 
man hours of work. Since this grant was limited to 2150 man 
hours, we could not expect to achieve all the objectives within the 
allotted period of work. However, the most relevant program objec- 
tives have been completed as reported here. The analysis 
generally confirms the results originally estimated in my paper on 
the subject. (Ref. 2) Further optimizations should show even higher 
efficiencies. The Anderson Quin Cycle (US Patent applied for) ba- 
sically consists of 5 elements in the power cycle: A refrigeration 
system to cool and clean the inlet air before it enters the compres- 
sor that supplies air for the gas turbine; a gas turbine consisting of 
a compressor, combustor, and turbine; a steam boiler and steam 
turbine system using the heat from the exhaust gas out of the gas 
turbine; a vapor turbine cycle, which utilizes the condensed heat 
from the exhaust of the steam turbine and the exhaust gas heat 
leaving the steam boiler to operate a vapor turbine cycle which uti- 
lizes another fluid than water, in this case isobutane; and the fifth 
element consists of a gas cooler and heat pump system, which 
removes the heat from the exhaust gas to lower its temperature es- 
sentially to atmospheric temperature, and at the same time permits 
treatment of the exhaust gas to remove acid components such as 
sulfur dioxide and nitrogen oxides. Current industry accepted com- 
ponent characteristics were incorporated in the performance 
analysis of the overall cycle, ensuring accurate and meaningful op- 
erating predictions. The characteristics and performance of each of 
the elements are described. The thermal efficiency of the optimized 
calculated Anderson Quin Cycle is 62 percent. 


15749 (DOE/IR/05106-7) Maximization of revenues for 
power sales from a solid waste resources recovery facility. Ur- 
ban Consortium for Technology Initiatives (United States). Energy 
Task Force; Public Technology, Inc., Washington, DC (United 
States); Dade County Dept. of Solid Waste Management, Miami, 
FL (United States). Dec 1991. 304p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-781R05106. Order 
Number DE93009048. Source: OSTI; NTIS; INIS; GPO Dep. 

The report discusses the actual implementation of the best alter- 
native in selling electrical power generated by an existing 
waste-to-energy facility, the Metro-Dade County Resources Recov- 
ery Plant. After the plant processes and extracts various products 
out of the municipal solid waste, it burns it to produce electrical 
power. The price for buying power to satisfy the internal needs of 
our Resources Recovery Facility (RRF) is substantially higher than 
the power price for selling electricity to any other entity. Therefore, 
without any further analysis, it was decided to first satisfy those 
internal needs and then export the excess power. Various alterna- 
tives were thoroughly explored as to what to do with the excess 
power. Selling power to the power utilities or utilizing the power in 
other facilities were the primary options. 


15750 
turbine systems: Technical progress report, October— 
December 1992. Westinghouse Electric Corp., Orlando, FL (United 
States). 3 Feb 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-86MC23167. Order Number 
DE93010973. Source: OSTI; NTIS; GPO Dep. 

Activity towards completing Advanced Turbine Systems (ATS) 
Phase | work was begun again in December. Effort to complete the 
Phase | work was temporarily suspended upon receipt of the ATS 


(DOE/MC/23167-3297) Advanced coakfueled gas 





Phase Il RFP the last week in August. The Westinghouse ATS 
team's efforts were directed at preparing the ATS Phase Il pro- 
posal which was submitted November 18. It is planned to finish 
Phase | work and submit the topical report by the end of February 
1993. The objective of the four slogging combustor tests conducted 
during this reporting period (i.e., tests SL3-1 through SL3-4) were 
to perform sulfur capture experiments using limestoneand iron ox- 
ide based sorbents and to collect exhaust vapor phase and solids 
bound alkali measurements using the Westinghouse and Ames 
Laboratory alkali probes/monitors. The most significant, if not out- 
standing result revealed by these tests is that the Ames alkali 
monitor indicates that the vapor phase sodium is approximately 
23-30 ppbw and the vapor phase potassium is approximately 5-20 
ppbw. For reference, alkalilevels of 20 ppbw are acceptable in 
Westinghouse gas turbines fueled with crude oil. 


15751 (DOE/MC/23167-3321) Advanced coal-fueled gas 
turbine systems: Annual report, July 1991—June 1992. Westing- 
house Electric Corp., Orlando, FL (United States). Power 
Generation Business Unit. Sep 1992. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23167. 
Order Number DE93000257. Source: OSTI; NTIS; GPO Dep. 

Westinghouse’s Advanced Coal-Fueled Gas Turbine System 
Program (DE-AC2I-86MC23167) was originally split into two major 
phases - a Basic Program and an Option. The Basic Program also 
contained two phases. The development of a 6 atm, 7 lIb/s, 12 
MMBtwhr slagging combustor with an extended period of testing of 
the subscale combustor, was the first part of the Basic Program. In 
the second phase of the Basic Program, the combustor was to be 
operated over a 3-month period with a stationary cascade to study 
the effect of deposition, erosion and corrosion on combustion tur- 
bine components. The testing of the concept, in subscale, has 
demonstrated its ability to handle high- and low-sulfur bituminous 
coals, and low-sulfur subbituminous coal. Feeding the fuel in the 
form of PC has proven to be superior to CWM type feed. The pro- 
gram objectives relative to combustion efficiency, combustor exit 
temperature, NO, emissions, carbon burnout, and slag rejection 
have been met. Objectives for alkali, particulate, and SO, levels 
leaving the combustor were not met by the conclusion of testing at 
Textron. It is planned to continue this testing, to achieve all desired 
emission levels, as part of the W/NSP program to commercialize 
the slagging combustor technology. 


15752 (DOE/METC/C—93/7051) Plan for an Advanced Tur- 
bine Systems Program. Bajura, R.A. (USDOE Morgantown 
Energy Technology Center, WV (United States)); Webb, H.A.; 
Parks, W.P. USDOE Morgantown Energy Technology Center, WV 
(United States). [1993]. 18p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-9211203—1: Signing ceremony for the 
Center for Advanced Gas Turbine System Research, Clemson, SC 
(United States), 5 Nov 1992). Order Number DE93008245. Source: 
OSTI; NTIS; GPO Dep. 

A draft version of this paper was presented at the Clemson 
Clean, affordable, and reliable natural gas utilization technologies 
will play a growing role in meeting future power generation needs 
in the United States. The US Department of Energy’s (DOE) Na- 
tional Energy Strategy projected that total demand for natural gas 
will rise from 18.5 trillion cubic feet (tcf) in 1990 to 24.2 tcf by the 
year 2000. Much of this increase is attributed to the increased use 
of natural gas as a fuel for electric power generation. Candidate 
technologies for gas fired power generation include gas turbine 
and fuel cell systems. The first workshop on research needs for 
advanced gas turbine systems for power generation was held on 
April 8-10, 1991 in Greenville, South Carolina. The goals of the 
Clemson-| Workshop were to identify research needs which would 
accelerate the development of advanced gas turbines and to con- 
sider new approaches to implement this research. The Clemson-| 
Workshop focused on advanced gas turbine systems which would 
have a lower cost of electricity or better environmental performance 
than systems currently under development. The workshop was 
cosponsored by the DOE’s Morgantown Energy Technology Center 
(METC), Clemson University, and the South Carolina Energy Re- 
search and Development Center. The proceedings from the 
workshop have been published. The 75 participants in the 
Clemson-| Workshop represented a broad spectrum of the gas 
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turbine Research & Development (R&D) community as well as po- 
tential users of advanced gas turbines. Gas turbine manufacturers, 
the electric utility industry, the university community, as well as 
government and private sector R&D sponsors were represented. 
Participants in the Clemson-| Workshop concluded that it is techni- 
cally feasible to develop advanced turbine systems and that 
Government participation would accelerate the developmental ef- 
fort. Advanced turbine systems could be operated on natural gas 
or adapted to coal or biomass firing. 


15753 (DOE/METC/C—93/7055) DOE’s Advanced Turbine 
Systems Program. Bechtel, T.F.; Bajura, R.A.; Salvador, L.A. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1993]. 22p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-9210223-2: Electric Power Research Institute 
(EPRI) coal gasification power plants conference, San Francisco, 
CA (United States), 21 Oct 1992). Order Number DE93008249. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses the Advanced Turbine Systems (ATS) Pro- 
gram, which is necessary to achieve METC’s vision for future 
IGCC systems. This major new program is a cooperative effort in 
which DOE's Office of Fossil Energy (FE) and Office of Conserva- 
tion and Renewable Energy (CE) are joining forces with the private 
sector to develop ultra-high efficiency gas turbine systems. A goal 
of this Program is to have a utility-size gas turbine with a 60 
percent efficiency (iower heating value basis (LHV)) ready for com- 
mercialization by the year 2002. (While this paper focuses on 
utility-size turbines which are the primary interest of this audience, 
an ultra-high efficiency, industrial-size gas turbine will also be de- 
veloped in the ATS Program with a comparable improvement in 
efficiency.) Natural gas is the target fuel of the Program, a recogni- 
tion by DOE that natural gas will play a significant role in supplying 
future power generation needs in the US. However, to insure that 
the US has fuel supply options, ATS designs will be adaptable to 
coal and biomass fuels. Therefore, the ATS Program will directly 
benefit IGCC and other advanced coal based power generation 
systems. Cost and efficiency improvements in the turbine system 
as well as in the gasification and gas stream cleanup plant sec- 
tions will enable IGCC to reach a cost target of $1,000-$1,280/kW 
and an efficiency goal of 52 percent (higher heating value basis 
(HHV)) in the post-2000 market. 


15754 (DOE/PC/91154-T3) Development of a_high- 
performance coalkfired power generating system with 
pyrolysis gas and char-fired high temperature furnace (HITAF): 
Quarterly progress report No. 3, July-September 1992. Foster 
Wheeler Development Corp., Livingston, NJ (United States). Nov 
1992. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91154. Order Number 
DES93011636. Source: OSTI; NTIS; GPO Dep. 

A concept for an advanced coal-fired combined-cycle power gen- 
erating system is currently being developed. The first phase of this 
three-phase program consists of conducting the necessary 
research and development to define the system, evaluate the eco- 
nomic and technical feasibility of the concept, and prepare an R & 
D plan to develop the concept further. Foster Wheeler Develop- 
ment Corporation is leading a team ofcompanies involved in this 
effort. The system proposed to meet these goals is a combined- 
cycle system where air for a gas turbine is indirectly heated to 
approximately 1800°F in furnaces fired with cool-derived fuels and 
then directly heated in a natural-gas-fired combustor up to about 
2400°F. The system is based on a pyrolyzing process that con- 
verts the coal into a low-Btu fuel gas and char. The fuelgas is a 
relatively clean fuel, and it is fired to heat tube surfaces that are 
susceptible to corrosion and problems from ash deposition. In par- 
ticular, the high-temperature air heater tubes, which will need tobe 
a ceramic material, will be located in a separate furnace or region 
of a furnace that is exposed to combustion products from the low- 
Btu fuel gas only. A simplified process flow diagram is shown. 


15755 (ETDE-IT-93-92) Fluidized bed incineration of solid 
wastes and siudges : Viable technology for energy and envi- 
ronment. Brunetti, N.; Ciampa, F.; De Cecco, C.; Zuccotti, S. 
ENEA, Casaccia (Italy). 1992. 5p. (CONF-9210194—-10: Interna- 
tional symposium on environmental contamination in Central and 
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Eastern Europe, Budapest (Hungary), 12-16 Oct 1992). Order 
Number DE93778065. Source: OSTI; NTIS (US Sales Only). 

The results of experimental combustion tests carried out in a flu- 
idized bed pilot plant burning different types of refuse (municipal 
solid wastes, refuse derived fuels, agro-industrial wastes) are pre- 
sented. The reactor is an atmospheric-bubbling-fluidized-bed-one, 
with a thermal power capability of about 1 MW, suitably instru- 
mented for operating conditions monitoring and testing. Test results 
are analyzed and discussed. The fluidized bed combustion technol- 
ogy, developed with the financial and technical contribution of 
ENEA (the Italian Agency for Energy, New Technologies and the 
Environment) by IRITECNA, an Italian industrial group, is worthy of 
particular interest by virtue of the fact that it makes possible to in- 
cinerate both poor fuels and high polluting organic residues which 
are difficult to be treated in conventional combustion systems. Re- 
sults concerning the emission of common pollutants and micro 
pollutants in the atmosphere are presented. To better understand 
their formation mechanism, polychlorinated dibenzodioxins 
(PCDD's) and polychlorinated dibenzofurans (PCDF's) both from 
the chimney stream and from the ash collected in the fabric filter 
were analyzed: the amount found was much below the limit recom- 
mended by recent European directives (0,1 ng/Nm® Eadon 
equivalent). The plant proved to be very flexible with respect to dif- 
ferent forms of municipal solid wastes and sludge. 


15756 (SIEMENS-KWU-E-33/91/002) Integrated coal gasifi- 
cation combined cycle power plant, design of the prototype 
power plant (phase 2 A). Final report. Baumgaertel, G.; Mueller, 
R.; Schiffers, U. Siemens AG Unternehmensbereich KWU, Erlan- 
gen (Germany). Bereich Energieerzeugung; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Oct 1991. 34p. 
(in German). Contract BMFT 03E-6232-B. (CONF-9105247-1: 
VGB conference coal gasification with information show, Dortmund 
(Germany), 16-17 May 1991). Order Number DE93774751. 
Source: OSTI; NTIS (US Sales Only). 

Based upon the results of phase 1 the concept of an integrated 
Hard Coal Gasification Combined Cycle Power Plant was devel- 
oped in cooperation with the companies Linde and Krupp Koppers 
and the basic design of a 170 MW-prototype power plant was per- 
formed for a site of Stadtwerke Duisburg. SIEMENS has designed 
the GUD power plant and the auxiliary systems as well as 
developed the optimal integration of the subsystems coal gas gen- 
eration, air separation and GUD power plant; therefore a high plant 
efficiency is reached. As a result of this work, the plant concept is 
characterized by the following main features: -entrained flow gasifi- 
cation with the PRENFLO gasifier -crude gas heat recovery in two 
stages for HP- and |P-steam generation -GUD power plant with 
two HT-gasturbines V 64 and triple-pressure steam process with 
reheat. The results of the study show the advantages of this power 
plant type, especially high plant efficiency and low pollution of the 
environment. The results are to be employed as basis for the deci- 
sion of the Stadtwerke Duisburg to build such a plant. (orig.) With 
13 figs., 10 refs., 1 tab. 


15757 (VF-UV—92-9) Steam reforming of LPG for gas tur- 
bine applications. Sundell, P. (Royal Inst. of Tech., Stockholm 
(Sweden)); Svedberg, G. Vattenfall AB, Vaellingby (Sweden). 30 
Aug 1991. 42p. Order Number DE93778461. Source: OSTI; NTIS. 

This study seeks to transfer existing reforming knowledge into 
new applications. Steam reforming of LPG is an endothermic pro- 
cess, by which the hydrocarbon and steam are converted into a 
mixture of hydrogen, methane and carbon oxides over a nickel cat- 
alyst. The most critical parameters in steam reforming for gas 
turbine applications are the reforming temperature and the steam to 
carbon ratio to be used in the reformer. The steam reforming reac- 
tions are enhanced by high temperature and high steam to carbon 
ratio. There are two major advantages connected to the chemically 
recuperated gas turbine. The first is that an environmentally better 
fuel for the gas turbine is produced. The second is that the energy 
in the hot exhaust gas from the turbine is used for the heat de- 
manding reformer reactions and for steam production. The thermal 
efficiency is thereby increased. In this study, computer simulations 
have been made for two CRGT (Chemically Recuperated Gas Tur- 
bine) applications. The first case is a simple CRGT cycle and the 
second case is a supplementary fired CRGT. The results show that 
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not much reforming is possible in the simple cycle CRGT. In the 
supplementary fired case an environmentally good fuel is produced 
at the expence of loss in thermal efficiency. A third case, not simu- 
lated in this report, is believed to be a better choice for the 
combination of steam reforming with a gas turbine. This process in- 
volves a Reheat Combustor Power Turbine still not commercialized. 
This is believed to yield a high thermal efficiency and also produce 
a well reformed fuel. The probably most important reason for using 
CRGT is that it is expected to yield very low NOx emissions. Theo- 
retical studies indicate that NOx emissions from a CRGT would be 
about 10 ppm or possibly much lower. (27 refs., 17 figs., 8 tabs.). 


15758 (WSRC-RP-92-672) Replacement Power Facility site 
selection report. Wike, L.D.; Toole, G.L.; Specht, W.L. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1992. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93007975. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has proposed the construction 
and operation of a Replacement Power Facility (RPF) for supple- 
menting and replacing existing sources of steam and possibly 
electricity at the Savannah River Site (SRS). DOE is preparing an 
Environmental impact Statement (EIS) for this project As part of 
the impact analysis of the proposed action, the EIS will include a 
detailed description of the environment where the RPF will be con- 
structed. This description must be specific to the recommended 
site at SRS, which contains more than 300 square miles of land in- 
cluding streams, lakes, impoundments, wetlands, and upland 
areas. A formal site-selection process was designed and imple- 
mented to identify the preferred RPF site. 


15759 (, pp. 186-200, Paper 3.2.13) Operational results of 
by-product gas firing gas turbine in steel works. Amano, S. 
(Kawasaki Steel Corporation, Chiba (Japan). Energy Dept.); 
Yoshida, K.; Takano, H.; Furuichi, T.; Fujimori, H. 1992. 216p. 
(CONF-920906-: 15. congress of the World Energy Council 
(WEC): energy and life, Madrid (Spain), 20-25 Sep 1992). In World 
Energy Council, 15th congress: Division 3. Energy and develop- 
ment. Technical session 3.2. Source: Organising Committee of the 
15th Congress of the World Energy Council, Avda. de America 32- 
9*, ES-28028 Madrid, Spain. 

A large scale and highly efficient 145 MW gas turbine combined- 
cycle plant was installed at the Chiba works of the Kawasalin Steel 
Corporation and began operation in December 1987. This paper 
describes the plant design, the test operation and the operational 
results. The plant, which is fired with a mixture of blast furnace 
gas, converter gas and coke oven gas, has achieved a thermal ef- 
ficiency of greater than 46% (at LHV net). Inspection of the plant in 
December 1988 indicated no major problems. With the installation 
of the combined-cycle plant, the Chiba works now generates 95% 
of its electric power requirement. 2 refs., 10 figs., 2 tabs. 
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Refer also to citation(s) 15054, 15055, 15143, 15149, 15150, 
15153, 15154, 15167, 15172, 15176, 15195, 15755, 17262, 17267 


15760 (ANL/CP-—75646) Incentive mechanisms as a strate- 
gic option for acid rain compliance. South, D.W.; Bailey, K.A.; 
McDermott, K.A. Argonne National Lab., IL (United States). [1991]. 
34p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9111278-1: The future of in- 
centive regulation in the electric utility industry, Indianapolis, IN 
(United States), 18 Nov 1991). Order Number DE93004233. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Title IV of the Clean Air Act Amendments (CAAA) of 1990 (P.L. 
101-549) establishes the use of flexible emission compliance 
strategies for electric utilities to reduce the emissions of add pre- 
cursors (SOz, NOz). To control SO. emissions, tradeable emission 
allowances will be used; NO. emissions will be controlled by an 
emission standard, but a utility is permitted to average NO2 emis- 
sions systemwide to meet the standard. Both of these policies 
promote flexibility and cost savings for the utility while achieving 
the prescribed emission reduction goals of P.L. 101-549. The use 
of SO, emission allowances has two notable benefits: A utility has 





the choice of a wide range of compliance methods allowing it to 
minimize compliance costs and second; the use of transferable 
emission allowances promote technological innovation with respect 
to emissions reduction/control. This report discusses the use of 
regulatory incentives towards the achievement of a Title IV goal of 
cost reduction of SO. emissions. 


15761 (ANL/EAIS/CP-78885) Effects of the 1990 Clean Air 
Act Amendments. Hanson, D.A. Argonne National Lab., IL 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States); Environmental Protection Agency, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
920931 9-1: Illinois Mining Institute centennial meetings, 
Collinsville, IL (United States), 24-25 Sep 1992). Order Number 
DE93008669. Source: OSTI; NTIS; GPO Dep. 

At Argonne National Laboratory, we have a great deal of interest 
in the coal resource and in Clean Coal Technology, CCT. We had 
helped to develop dry scrubbing technology and we are currently 
active in developing Integrated Gasification Combined Cycle 
(IGCC) and combined SOz and NO, removal technologies. | have 
spent much of the last 10 years developing computer simulation 
models representing the impacts of environmental policies on elec- 
tric utilities, the coal industry and the economy as a whole. This 
work has been sponsored by the National Acid Precipitation As- 
sessment Program (NA.PAP), the US Departmentof Energy, the 
US Environmental Protection Agency and the Federal Reserve 
Bank. Today | will talk about the 1990 Clean Air Act Amendments 
(CAAA) which will affect the coal market. | will focus on the sulfur 
dioxide (SO2) requirements and not nitrogen oxides (NOx) or other 
aspects of the CAAA regulations. 


15762 (ANL/EAIS/CP—78886) Allowance trading: Market op- 
erations and regulatory response. Bailey, K.A.; South, D.W.; 
McDermott, K.A. Argonne National Lab., IL (United States). 1992. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920990—1: Electric utility and 
the environment, Chicago, IL (United States), 24-25 Sep 1992). Or- 
der Number DE93008667. Source: OSTI; NTIS; GPO Dep. 

The use of the SOz allowance system as defined by Title IV of 
the 1990 Clean Air Act Amendments offers utilities greater 
compliance flexibility than EPA technology standards, State Imple- 
mentation Plan (SEP) performance standards, or EPA bubble/offset 
strategies. Traditional methods at best offered the utility the ability 
to trade emissions between different units at a particular plant. The 
SO, emissions trading system advocated under Title IV will allow a 
utility to trade emissions across its utility system, and/or trade emis- 
sions between utilities to take advantage of interfirm control cost 
differences. The use of transferable emission allowances offers util- 
ities greater flexibility in the choice of how to control emissions: the 
choices include fuel switching, flue gas scrubbing, environmental 
dispatch, repowering, and even the choice not to control emissions 
[as long as the New Source Performance Standards (NSPS) and 
Prevention of Significant Deterioration (PSD) requirements are met]. 
The added flexibility allows utilities to choose the least cost manner 
of compliance with Title IV requirements. It is hoped (intended) that 
pollution control cost-minimization by individual utilities will in turn 
reduce the cost of controlling SO2 for the electric utility industry in 
aggregate. In addition, through the use of NO, emission averaging, 
the utility would average NO, emissions from different point 
sources in order to comply with the prescribed emission standard. 


15763 (DOE/FE/62017—H1) Coal combustion waste man- 
agement study. ICF Resources, Inc., Washington, DC (United 
States). Feb 1998. 92p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-91FE62017. Order Number 
DE93008671. Source: OSTI; NTIS; INIS; GPO Dep. 

Coal-fired generation accounted for almost 55 percent of the pro- 
duction of electricity in the United States in 1990. Coal combustion 
generates high volumes of ash and flue gas desulfurization (FGD) 
wastes, estimated at almost 90 million tons. The amount of ash 
and flue gas desulfurization wastes generated by coal-fired power 
plants is expected to increase as a result of future demand growth, 
and as more plants comply with Title IV of the 1990 Clean Air Act 
Amendments. Nationwide, on average, over 30 percent of coal 
combustion wastes is currently recycled for use in various applica- 
tions; the remaining percentage is ultimately disposed in waste 
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management units. There are a significant number of on-site and 
off-site waste management units that are utilized by the electric 
utility industry to store or dispose of coal combustion waste. Table 
ES-1 summarizes the number of disposal units and estimates of 
waste contained at these unites by disposal unit operating status 
(i.e, operating or retired). Further, ICF Resources estimates that up 
to 120 new or replacement units may need to be constructed to 
service existing and new coal capacity by the year 2000. The two 
primary types of waste management units used by the industry are 
landfills and surface impoundments. Utility wastes have been ex- 
empted by Congress from RCRA Subtitle C hazardous waste 
regulation since 1980. As a result of this exemption, coal combus- 
tion wastes are currently being regulated under Subtitle D of 
RCRA. As provided under Subtitle D, wastes not classified as haz- 
ardous under Subtitle C are subject to State regulation. At the 
same time Congress developed this exemption, also known as the 
“Bevill Exclusion,” it directed EPA to prepare a report on coal com- 
bustion wastes and make recommendations on how they should be 
managed 


15764 (DOE/FTR-93009402) [Krakow Clean Fossil Fuels 
and Energy Efficiency Program]: Foreign trip report, January 
18-28, 1993. Gyorke, D.F. (USDOE Pittsburgh Energy Technology 
Center, PA (United States)); Blinn, M.B.; Kemeny, P. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). 15 Mar 
1993. 106p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93009402. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this visit was to review progress and plan future 
efforts on the Krakow Clean Fossil Fuels and Energy Efficiency 
Program. The Program addresses approximately 1,350 small boiler 
houses and 125,000 home heating stoves in Krakow that have 
been identified as being significant sources of atmospheric pollu- 
tion, and includes five subprojects that represent various 
approaches to pollution reduction. If subprojects demonstrate com- 
mercial viability relative to a free market in Poland, they could lead 
to the formation of various Polish/American joint ventures to supply 
equipment or fuels to reduce gaseous and particulate emissions in 
the Krakow area. 


15765 (DOE/METC/C—93/7053) Fluldized-bed filtration for 
particulate cleanup. Mei, J.S.; Yue, P.C.; Halow, J.S. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-930521-1: 12. international conference on 
fluidized-bed combustion, San Diego, CA (United States), 8-13 
May 1993). Order Number DE93008251. Source: OSTI; NTIS; 
GPO Dep. 

Successful development of advanced coal-fired power conver- 
sion systems often requires reliable and efficient gas 
stream-cleanup devices that can remove particulate and gaseous 
pollutants from high-temperature and high-pressure gas streams. A 
novel filter concept for particulate cleanup has been developed at 
the Morgantown Energy Technology Center (METC). The filter con- 
sists of a fine screened surface immersed in a fluidized bed of 
granular material. As the gas stream passes through the fluidized 
bed, a layer of fine granular material is deposited and packed at 
the screen surface, which provides a natural filter to separate the 
fine particles from the gas stream. Since the filtering media is the 
granular material supplied by the fluidized bed, the filter is not sub- 
jected to blinding. Cleaning the filter (if necessary) is much easier 
than with a ceramic filter because the inflowing gas, not the cohe- 
sive forces, maintains the filter media at the screen surface. 
Therefore, the screen surface can be readily cleaned by momen- 
tarily interrupting the gas flow. A two-dimensional fluidized-bed filter 
cold model was designed, constructed, and operated to explore the 
feasibility of this novel concept. The two-dimensional, transparent 
unit allowed clear observation of the general fluidized state of the 
granular material and the conditions under which fines are cap- 
tured by the particle layer. A series of parametric tests was 
conducted to provide acceptable operating conditions for the model 
configuration. Preliminary results are presented in this paper. Ef- 
fects of various parameters, such as superficial gas velocity, bed 
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depth, particle size, and distance from the filter to the gas distribu- 
tor, on fitter behavior are characterized through differential pressure 
and differential pressure fluctuation data. 


15766 (DOE/PC/88851-T4) Scaleup tests and supporting 
research for the development of duct injection technology: 
Topical report No. 3, Task 3.2: Scale-up testing; Topical report 
No. 4, Task 3.3: Advanced configurations; Topical report No. 
5, Task 3.4: Process controls; Topical report No. 6, Task 3.5: 
Fallure modes; Task 3.6: Waste characterization, Duct Injec- 
tion Test Facility, Muskingum River Power Plant, Beverly, 
Ohio. Felix, L.G. (Southern Research Inst., Birmingham, AL 
(United States)); Gooch, J.P.; Merritt, R.L.; Klett, M.G.; Demian, 
A.G.; Hunt, J.E. Gilbert/Commonwealth, Inc., Reading, PA (United 
States); Southern Research inst., Birmingham, AL (United States); 
American Electric Power Service Corp., Columbus, OH (United 
States). Aug 1992. 215p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88851. (SRI-ENV—92- 
516-6715-1T3;G/C—2787-3). Order Number DE93008943. Source: 
OSTI; NTIS; GPO Dep. 

This document is the third interim report on tests that were con- 
ducted at the Duct Injection Test Facility (DITF) operated for the 
Department of Energy at Unit 5 of the Ohio Power Company's 
Muskingum River station in Beverly, Ohio. At the DITF dry calcium 
hydroxide (Ca(OH)2), an aqueous slurry of Ca(OH). (prepared by 
slaking quicklime), or a mixture of one of these sorbents with waste 
ash from earlier tests was injected into a slipstream of flue gas 
from the Unit 5 boiler to achieve partial removal of SOz2 in the flue 
gas. Up to 50,000 actm of flue gas was taken from the inlet to the 
Unit 5 electrostatic precipitator (ESP) for these tests. Water was in- 
jected separately with the dry sorbent or as part of the slurry to cool 
the flue gas and increase the water vapor content of the flue gas. 
The addition of water, either as a separate spray or in the slurry 
makes the reaction between the sorbent and the SO. more com- 
plete; the presumption is that water is effective in the liquid state 
when it can physically wet the sorbent particles, and not especially 
effective in the vapor state. Higher values of calcium utilization 
were obtained with slurry injection than with dry sorbent injection 
and humidification. Slurries made from reagent slaked lime, mix- 
tures of reagent slaked lime and recycle ash, and from recycle ash 
alone were injected through the same nozzles used for humidifica- 
tion. The focus of most of these tests was on the constant addition 
of recycle ash to reduce the amount of slaked lime required for 
SOz removal (for best economics). Testing was continued until the 
amount of Ca(OH), in the recycle ash equaled that predicted for 
equilibrium Two test cases were evaluated: a low Ca/S ratio (1.0 
reagent, 44°/F approach) for 50% SOz2 removal and a high Ca/S 
ratio (1.7 reagent, 24°F approach) for 88% SO. removal. 


15767 


(DOE/PC/88851-T5) Scaleup tests and supporting 
research for the development of duct Injection technology: 
Final report, Task 4.5. Felix, L.G. (Southern Research Inst., Birm- 
ingham, AL (United States)); Gooch, J.P.; Merritt, R.L.; Klett, M.G.; 
Demian, A.G.; Hunt, J.E. Gilbert/Commonwealth, Inc., Reading, PA 
(United States); Southern Research Inst., Birmingham, AL (United 
States); American Electric Power Service Corp., Columbus, OH 


(United States). 30 Oct 1992. 175p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC22-88PC88851. (SRI-ENV—92-633-6715-F;G/C—2787-5). Order 
Number DE93008944. Source: OSTI; NTIS; GPO Dep. 

DOE’s Duct Injection Test Facility at Ohio Power Company's 
Muskingum River Plant was modified to enable performance of a 
comprehensive test program concerning duct injection of sorbents 
for SO, control. injection of slaked lime slurries and injection of dry 
calcium hydroxide powder with humidification were carried out un- 
der a variety of process conditions. Slaked lime slurry injection as 
found to be superior in both operational reliability and S02 removal 
capability compared with dry hydrated lime injection with humidifi- 
cation. Calcium utilization of 50% was achieved with 50% S0. 
removal at the ESP outlet with recycle of unreacted sorbent col- 
lected in the precipitatorhoppers. Electrostatic precipitator collection 
performance was found to be highly variable with sorbent injection, 
especially with close approach to saturation temperatures and high 
inlet mass loadings. Small-scale tests with a fabric filter in parallel 
with the precipitator indicated 5 to 10% more SO. removal could be 
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obtained across the fabric filter than the ESP for all test conditions. 
Over 95% S02 removal was achieved with the fabric filter using a 
two stage cooling process in which the filter was cooled below the 
operating temperature ofthe duct spray dryer. 


15768 (DOE/PC/89651-T8) 500 MW demonstration of ad- 
vanced wall-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coal-fired boilers: Third 
quarterly progress report, 1992: Innovative Clean Coal Tech- 
nology (ICCT). Southern Co. Services, Inc., Birmingham, AL 
(United States). 1992. 96p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-90PC89651. Order Num- 
ber DE93011451. Source: OSTI; NTIS; GPO Dep. 

The project provides a stepwise retrofit of an advanced overfire 
air (AOFA) system followed by low NO, burners (LNB). During 
each iest phase of the project, diagnostic, performance, long-term, 
and verification testing will be performed. These tests are used to 
quantify the NO, reductions of each technology and evaluate the 
effects of those reductions on other combustion parameters such 
as particulatecharacteristics and boiler efficiency. Baseline, AOFA, 
and LNB without AOFA test segments have been completed. Anal- 
ysis of the 94 days of LNB long-term data collected show the 
full-load NO, emission levels to be approximately 0.65 Ib/MBtu. 
Flyash LOI values for the LNB configuration are approximately 8 
percent at full-load. Corresponding values for the AOFA configura- 
tion are 0.94 Ib/MBtu and approximately 10 percent. Abbreviated 
diagnostic tests for the LNB+AOFA configuration indicate that at 
500 MWe, NO, emissions are approximately 0.55 Ib/MBtu with cor- 
responding flyash LO! values of approximately 11 percent. For 
comparison, the long-term full-load, baseline NO, emission level 
was approximately 1.24 Ib/MBtu at 5.2 percent LOI. Comprehen- 
sive testing of the LNB+AOFA configuration will be performed 
when the stackparticulate emissions issue is resolved. Testing of a 
process optimization package on Plant Hammond Unit 4 was 
performed during this quarter. The software was configured to mini- 
mize NO, emissions using total combustion air flow and advanced 
overfire air distribution as the controlled parameters. Preliminary re- 
sults from this testing indicate that this package shows promise in 
reducing NO, emissions while maintaining or improving other boiler 
performance parameters. 


15769 (DOE/PC/89768-T13) Pulsed electron beam 
precharger: Technical progress report No. 11, March 1, 1992- 
May 31, 1992. Finney, W.C. (ed.); Shelton, W.N. Florida State 
Univ., Tallahassee, FL (United States). Dept. of Physics. [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89768. Order Number DE93006137. Source: 
OSTI; NTIS; GPO Dep. 

The use of an electron beam precharger to solve the problems 
inherent in collecting high-resistivity fly ash in an electrostatic pre- 
cipitator was investigated. The experimental apparatus and results 
and their interpretation have been presented in previous progress 
reports. The project is complete except for completing reporting re- 
quirements. No scientific progress was made during the present 
reporting period. 


15770 (DOE/PC/91293-5) Direct catalytic decomposition of 
nitric oxide: Quarterly technical progress report No. 5, 
October-December 1992. Flytzani-Stephanopoulos, M.; Sarofim, 
A.F.; Zhang, Y. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Chemical Engineering. 1992. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91293. Order Number DE93011623. Source: OSTI; 
NTIS; GPO Dep. 

This project investigates a suitable catalyst system for the direct 
NO decomposition in post-combustion gas streams. The process 
does not use a reductant, such as the ammonia used in Selective 
Catalytic Reduction (SCR) of NO, to nitrogen. Therefore, it is a 
greatly simplified process basically involving passing the flue gas 
through a catalytic converter. Catalysts are prepared by incorporat- 
ing metal cations into zeolite supports according to ion exchange 
procedures widely used in preparation of metal/zeolite catalysts. 
The catalysts of primary interest include copper, palladium, silver, 
and nickel exchanged ZSM-5 catalysts. Particular emphasis is 
given in this work on promoted Cu-exchanged zeolites, especially 
the catalyst system Mg/Cu-ZSM-5 and a few others, which are 





promising for NO conversion to nitrogen at typical flue gas O2 and 
NO levels and over the temperature range of 723-873K. Effects of 
zeolite modification, copper exchange level and catalyst prepara- 
tion conditions on the catalyst activity are studied in a packed-bed 
microreactor. Temperature-programmed desorption (TPD) and 
reduction (TPR) experiments will be carried out in a thermogravi- 
metric analyzer and a_ single-particle electrodynamic balance 
(EDB). Kinetic studies of NO and Oz interaction with catalysts over 
a wide temperature range as well as catalyst structural investiga- 
tions are planned. 


15771 (DOE/PC/91306-5) Sorption and chemical transfor- 
mation of PAHs on coal fly ash: Technical progress report No. 
5, [November 1, 1992-January 31, 1993]. Mamantov, G.; Wehry, 
E.L. Tennessee Univ., Knoxville, TN (United States). Dept. of 
Chemistry. [1993]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91306. Order Number 
DE93011621. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to characterize the interactions of 
coal fly ash with polycyclic aromatic hydrocarbons (PAHs) and their 
derivatives, and to understand the influence of the surface proper- 
ties of coal ash (and other atmospheric particles) on the chemical 
transformations of polycyclic aromatic compounds. Specific investi- 
gations directed toward this overall objective include: (a) 
Fractionation of heterogeneous coal fly ash samples into different 
particle types varying in size and chemical composition (carbona- 
ceous, mineral-magnetic and mineral nonmagnetic);  (b) 
measurement of the rates of chemical transformation of PAHs and 
PAH derivatives (especially nitro-PAHs) and the manner in which 
the rates of such processes are influenced by the chemical and 
physical properties of coal fly ash particles; (c) Chromatographic 
and spectroscopic studies of the nature of the interactions of coal 
fly ash particles with PAHs and PAH derivatives; (d) Characteriza- 
tion of the fractal nature of fly ash particles (via surface area 
measurements) and the relationships of “surface roughness” of fly 
ash particles to the chemical behavior of PAHs sorbed on coal ash 
particles; PAHs are deposited, under controlled laboratory condi- 
tions, onto coal ash surfaces from the vapor phase, in order to 
mimic the processes by which PAHs are deposited onto particulate 
matter in the atmosphere. 


15772 (OCDO-93006584) Recovery and recycling of lime- 
stone in LEC flue gas desulfurization: Final report, September 
1, 1991—August 31, 1992. Gardner, N.C. (Case Western Reserve 
Univ., Cleveland, OH (United States)); Boo, J.Y.; Culver, L. Ohio 
Coal Development Office, Columbus, OH (United States); Case 
Western Reserve Univ., Cleveland, OH (United States). Sep 1992. 
34p. Sponsored by Ohio State Government, Columbus, OH (United 
States). Grant CDO/R-87-2C/B. Source: OSTI; Ohio Coal Develop- 
ment Office, 77 S. High Street, P.O. Box 1001, Columbus, OH 
43266-0001. 

Prudich et. al. have proposed an attractive technology called 
Limestone Emission Control (LEC) for removing sulfur dioxide from 
flue gases. Beds of 1/8 inch wet limestone particles absorb the sul- 
fur dioxide from the gases on contact. Sulfite and sulfate salts 
deposit on the surface of the particles; however, the gas never 
reaches the interior, limiting the limestone utilization to approxi- 
mately 20% or less. The unreacted portion of the limestone can be 
recovered by mechanical grinding and recycling, enabling high 
overall sorbent utilization. Favorable economics are derived from 
smail equipment, simplicity, and low sorbent costs. This project is a 
wet method for grinding and recovering the spent limestone from 
the LEC process, utilizing an impeller fluidizer, a new type of slurry 
processor. It consists of a cylindrical vessel with an impeller at one 
end. The impeller, driven at high rpm, concentrates the gravel size 
limestone in a rotating torus at the top of the cylinder, where the 
coating is abraded off by particle-particle impaction. The impeller 
generates sufficient pressure head to serve as a slurry pump. It 
combines the operation of wet grinding, washing, and transporting 
the spent and recovered limestone as an aqueous slurry. The flu- 
idizer may be advantageous over dry grinding in the aspects of 
sharpness of separation, transport convenience, equipment ero- 
sion, and sorption bed cementation. 


15773 (OCDO-93006590) Sorbent production/modification/ 
additives: Final report, September 1, 1991—August 31, 1992. 


20 FOSSIL-FUELED POWER PLANTS 
2002 Waste Management 


Prudich, M.E. (Ohio Univ., Athens, OH (United States)); Mandal, D. 
Ohio Coal Development Office, Columbus, OH (United States); 
Ohio Univ., Athens, OH (United States). Oct 1992. 64p. Sponsored 
by Ohio State Government, Columbus, OH (United States). Grant 
CDO/R-87-2C/B. Source: OSTI; Ohio Coal Development Office, 77 
S. High Street, P.O. Box 1001, Columbus, OH 43266-0001. 

An experimental program is being carried out for the purpose of 
(1) defining the effects of slaking conditions on the properties of 
calcium-based sorbents, (2) determining how the parent limestone 
properties and preparation techniques interact to define the SO. 
capture properties of calcium-based sorbents, and (3) elucidating 
the mechanism(s) relating to the activity of various dry sorbent ad- 
ditives. Accomplishments during the first year include: (1) the 
collection of a series of limestone/hydrated lime/quicklime samples 
representing a range of Ohio limestone products, (2) initial analy- 
ses of the suite of Ohio limestones, (3) the set-up/shakedown of a 
mercury porosimeter, (4) the design and construction of a bench- 
scale slaking reactor, and (5) the design and construction of a 
bench-scale calcination reactor. Project Year No. 2 research work 
included: (1) a continuation of the collection and characterization of 
a set of Ohio limestones, (2) the production of a complete set of 
calcined and hydrated products from the set of Ohio limestones, 
and (3) an investigation of the importance of lime solubility en- 
hancement in the evolution of surface area during the slaking 
process. 


15774 (OCDO—93006592) Kinetics studies, thermal decom- 
position and carbonation: Final report, August 1, 1991—August 
31, 1992. Khang, Soon-Jai (Cincinnati Univ., OH (United States)); 
Keener, T.C.; Kao, Y.K.; Wang, A. Ohio Coal Development Office, 
Columbus, OH (United States); Cincinnati Univ., OH (United 
States). Oct 1992. 85p. Sponsored by Ohio State Government, 
Columbus, OH (United States). Grant CDO/R-87-2C/B. Source: 
OSTI; Ohio Coal Development Office, 77 S. High Street, P.O. Box 
1001, Columbus, OH 43266-0001. 

The objective of the second year research is to experimentally 
and theoretically study the kinetics of the simultaneous sulfation/ 
dehydration reactions between the flue gas and the calcium-based 
sorbents in the of Ca(OH). or dolomitic hydrate in the medium 
temperature range which is applicable to the economizer injection 
process. A drop tube reactor was constructed and used to conduct 
the fast kinetic studies taking less than 1 second. The drop tube re- 
actor system, capable of maintaining the reaction time between 0.1 
to 1.5 seconds at an isothermal condition, consists of six parts: a 
reaction chamber, a preheater, a heat exchanger, a sorbent feeder, 
a liquid Nz quenching system, and a sorbent collection system. As 
soon as the sorbent particles leave the reaction chamber, they are 
quickly quenched by liquid Nz to about 350°F at which tempera- 
ture most of the gas-solid reactions in question are practically 
stopped and the moisture condensation on collected samples is 
prevented. The results from the carbonation reactions of dolomitic 
hydrate indicate that the carbonation conversion significantly in- 
creases with temperature from 6% at 600°F to 42% at 1200°F but 
the increase due to the residence time change between 0.5 and 2 
second is very small. Dehydration without carbon dioxide remains 
relatively constant at about 44% between 600 and 1200°F. How- 
ever, dehydration with carbon dioxide significantly increases from 
about 34% at 600°F to 52% at 1200°F. This result implies that the 
majority of the carbonation reaction is completed within the first 0.5 
second and a significant portion of the resulting carbonate product 
is subsequently dehydrated to produce more oxide products. All 
these reactions seem to be completed well below 0.5 second. 


15775 (OCDO-S3006593) Kinetics and structural evolution 
of sorbents at high temperatures: Final report, July 1, 1991— 
August 31, 1992. Fan, Liang-Shih (Ohio State Univ., Columbus, 
OH (United States)); Advani, S.; St. Pierre, G.; Raghunathan, K.; 
Dastidar, A.G.; Hsia, C.W. Ohio Coal Development Office, Colum- 
bus, OH (United States); Ohio State Univ., Columbus, OH (United 
States). Sep 1992. 62p. Sponsored by Ohio State Government, 
Columbus, OH (United States). Grant CDO/R-87-2C/B. Source: 
OSTI; Ohio Coal Development Office, 77 S. High Street, P.O. Box 
1001, Columbus, OH 43266-0001. 

The focus of this project is on furnace sorbent injection technol- 
ogy using dry, calcium-based sorbents for flue gas desulfurization. 
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The goal is to provide research findings on fundamental reaction 
kinetics and the effects of sorbent properties, aimed at improving 
SO, removal and increasing sorbent utilization in a cost-effective 
fashion. The portion of the second year work included in this report 
consists of (1) a description of the high-temperature reactor system 
for kinetic studies in the millisecond time scale and sample results 
on the decomposition of hydrated lime sorbent, and (2) results of 
the mechanism studies to identify the mode and mechanism of dif- 
fusion through the sulfate product layer. 


15776 (VF-UV-92-28) Scandinavian plants with NO, con- 
trol installations. Hjaimarsson, A.K. (AaF  Energikonsult, 
Stockholm (Sweden)). Vattenfall AB, Vaellingby (Sweden). Sep 
1992. 68p. Order Number DE93778484. Source: OSTI; NTIS. 

Information was collected to obtain an overview of plants 
equipped with NO, control technology and a database created. 
The database contains over 110 units with a total installed capacity 
of 30000 MW fuel input. In Denmark, large coal-fired boilers have 
been equipped with NO, control technologies. They are mostly on 
coal-fired boilers in Finland too, however, a few are used there in 
gas turbines and one in a diesel engine. In Sweden, NO, control 
measures are installed at various types of plants, including those 
burning different fuels from municipal waste to natural gas and us- 
ing various combustion systems including boilers with burners, 
stokers, CFBCs, gas turbines and diesel engines. A large number 
of plants are equipped with NO, control in Sweden but most units 
are rather small, resulting in a low total installed capacity. At the 
end of 1992, 74 plants are equipped with combustion measures 
(21200 MW fuel input) and 26 plants with flue gas treatment (3000 
MW fuel input). In Denmark the installed capacity of NO, control is 
about 11000 MW fuel input at the end of 1992, that is about 50% 
of the total capacity in Scandinavia, but only 8 units, 15% of the to- 
tal number of units. The largest number of plants equipped with 
NO, control is in Sweden, 71 units (76%). Most NO, control instal- 
lations are on combined heat and power units. There are NO, 
control installations on a few, large units producing electricity and 
on a large number of small heating plants. The large increase in 
NO, control installations in Sweden between 1990 and 1992 is cer- 
tainly due mostly to the introduction of the fee on NO, emissions. 
The number of installations with NO, control increased during this 
period form 29 to 71, representing an increase in capacity from 
4300 to 8400 MW fuel input. (10 refs., 6 figs., 20 tabs.). 


15777. VGB conference, power plants and the environment 
1991: Proceedings. VGB_ Technische Vereinigung der 
Grosskraftwerksbetreiber e.V., Essen (Germany). 1991. 262p. (in 
German). (CONF-910423-: Power plants and the environment with 
information show, Essen (Germany), 24-25 Apr 1991). Source: 
VGB-Kraftwerkstechnik GmbH - Verlag technisch-wissenschaftlicher 
Schriften, Klinkestrasse 27-31, W-4300 Essen 1, Germany. 

A total of fifty one papers was presented at the conference. Sub- 
jects covered included: climatic change; environmental protection; 
pollution abatement; air pollution control equipment; use of ammo- 
nia in pollution abatement, including DENOX and selective 
non-catalytic reduction; waste product utilization of brown coal 
flyash; and other pollution abatement and pollution control tech- 
nologies in power plants. 


2005 Environmental Aspects 
Refer also to citation(s) 15194, 15763, 16264 


15778 (CP-91-004) Economic aspects of ecological risk 
due to nuclear and coal-fired electricity production (general 
comparison, related to the USSR). Novikov, V.; Wahistroem, B.; 
Demin, V.; Lebedev, O.; Ignatiyev, V. International Inst. for Applied 
Systems Analysis, Laxenburg (Austria). May 1991. [62p.] Order 
Number DE93614976. Source: OSTI; NTIS (US Sales Only); INIS. 

The content of this paper is reflected in the chapter headings: 
(1) Introduction (2) Environmental problems relating to the coal- 
fired power plants (3) Costs of environmental protection for 
coal-fired power plants (4) Comparison of economic efficiency of 
nuclear and coal-fired power plants (5) Cost of environmental pro- 
tection for normal operation of a nuclear power plant and its fuel 
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facilities (6) Accidental risk from off-reactor nuclear fuel cycle facili- 
ties (7) Conclusion. (Quittner). 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 15760 


15779 (INIS-GB-452) Annual report and accounts 1991/92. 
Scottish Nuclear Ltd., Glasgow (United Kingdom). 1992. [50p.] Or- 
der Number DE93616760. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This annual report of Scottish Power highlights profit before tax; 
earnings per share; dividends; net debt reduction; the significant 
progress achieved in Company restructuring; and the fact that do- 
mestic customers now have the lowest tarrifs in the United 
Kingdom. A summary of the Company’s results is given, and com- 
petitive opportunities, exports, transmission and distribution, and 
environmental issues are discussed. (author). 
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Refer also to citation(s) 15928, 15932, 16004, 16017, 16018, 
16109, 17424, 18631, 18637, 18638, 18639, 18640 


15780 (DOE/ER/75700—1) Neural network recognition of 
nuclear power pliant transients: First annual report, April 15, 
1992-—April 15, 1993, Revision 1. Bartlett, E.B.; Danofsky, R.; 
Adams, J.; AlJundi, T.; Basu, A.; Dhanwada, C.; Kerr, J.; Kim, K.; 
Lane, T. Ames Lab., IA (United States). 23 Feb 1993. 122p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-92ER75700. Order Number DE93009774. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of this report is to describe results obtained during 
the first year of funding that will lead to the development of an arti- 
ficial neural network (ANN) fault - diagnostic system for the real - 
time classification of operational transients at nuclear power plants. 
The ultimate goal of this three-year project is to design, build, and 
test a prototype diagnostic adviser for use in the control room or 
technical support center at Duane Arnold Energy Center (DAEC); 
such a prototype could be integrated into the plant process com- 
puter or safety - parameter display system. The adviser could then 
warn and inform plant operators and engineers of plant component 
failures in a timely manner. This report describes the work accom- 
plished in the first of three scheduled years for the project. 
Included herein is a summary of the first year’s results as, well as 
individual descriptions of each of the major topics undertaken by 
the researchers. Also included are reprints of the articles written 
under this funding as well as those that were published during the 
funded period. 


15781 (DPW-53-406) Savannah River Plant construction 
schedules. Evans, R.M. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 18 Feb 1953. 5p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-331). Order Number 
DE93006523. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report contains excerpts from a letter from R.M. Evans, the 
Assistant General Manager at the Savannah River Site, to Curtis 
Nelson, Manager of AEC’s Savannah River Operations office, 
dated February 4, 1998. This letter concerns construction sched- 
ules for heavy water facilities, reactor areas, metal preparation, the 
administration area, and the separations area at the Savannah 
River Site. 


15782 (IAEA-TECDOC-670) Pilot studies on management 
of ageing of nuclear power plant components: Results of 
Phase 1. International Atomic Energy Agency, Vienna (Austria). 
Oct 1992. [103p.] Order Number DE93612328. Source: OSTI; 
NTIS (US Sales Only); INIS. 

To facilitate cooperation between the IAEA Member States and 
thus to enhance the safety and reliability of operating nuclear 
plants the IAEA has initiated pilot studies on the management of 
ageing of four representative plant components: the primary nozzle 





of the reactor pressure vessel, a motor operated valve, the con- 
crete containment building and instrumentation and control cables. 
Phase 1 of the studies has been completed and its results are pre- 
sented in this report. The report documents current understanding 
of ageing and methods for monitoring and mitigation of this ageing 
for the above components, identifies existing knowledge and tech- 
nology gaps and defines follow-up work to deal with these gaps. 
Refs, figs and tabs. 


15783 (IAEA-TECDOC-681) OSART mission highlights 
1989-1990: Operational safety practices in nuclear power 
plants. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. [109p.] Order Number DE93619426. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The IAEA Operational Safety Review Team (OSART) programme 
provides advice and assistance to Member States in enhancing the 
operational safety of nuclear power plants. OSART reviews are 
available to all countries with nuclear power plants in operation or 
approaching operation. Most of these countries have participated in 
the programme, by hosting one or more OSART missions or by 
making experts available to participate in missions. Careful design 
and high quality of construction are prerequisites for a safe nuclear 
power plant. However, a plant’s safety depends ultimately on the 
ability and conscientiousness of the operating personnel and on 
their tools and work methods. OSART missions assess a facility's 
operational practices in comparison with those used successfully in 
other countries, and exchange, at the working level, ideas for pro- 
moting safety. Both the plants reviewed and the organizations 
providing experts have benefited from the programme. The obser- 
vations of the OSART members are documented in technical notes 
which are then used as source material for the official OSART Re- 
port submitted to the government of the host country. The technical 
notes contain recommendations for improvements and descriptions 
of recommendable good practices. The same notes have been 
used to compile the present summary report which is intended for 
wide distribution to all organizations constructing, operating or reg- 
ulating nuclear power plants. This report is the fourth in a series 
following IAEA-TECDOC-458, IAEA-TECDOC-497 and IAEA- 
TECDOC-570 and covers the period June 1989 to December 
1990. Reference is also made to a summary report of Pre-OSART 
missions, which is in preparation. In addition, a report presenting 
OSART Good Practices has been published (IAEA-TECDOC-605). 


15784 (IAEA-TECDOC-682) Objectives for the develop- 
ment of advanced nuclear plants. International Atomic Energy 
Agency, Vienna (Austria). Jan 1993. [23p.] Order Number 
DE93618423. Source: OSTI; NTIS (US Sales Only); INIS. 

The scope of this report is to reiterate the broad objectives for 
the development of advanced nuclear plants, to set forth some re- 
lated subobjectives and to propose some universal goals for the 
development programmes. The majority of these can be catego- 
rized under the headings of enhancing safety, improving reliability 
and gaining better economics. These categories are used in tne re- 
port followed by additional categories considered to be important 
within the global framework intended. Additional broad objectives 
appear unlikely but more subobjectives may become evident as 
time progresses and the need arises to express them in the in- 
tended more global framework. The goals also may change. The 
scope is therefore a set of objectives for development of advanced 
nuclear plants. The objectives are believed to be universally ac- 
ceptable; they have been reviewed on that basis. 13 refs. 


15785 (IAEA-TECDOC-684) Corrosion of zirconium alloys 
in nuclear power plants. International Atomic Energy Agency, Vi- 
enna (Austria). Jan 1993. [177p.] Order Number DE93619427. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To improve our understanding of corrosion mechanisms under ir- 
radiation of zirconium alloys, to collect information systematically 
and to identify areas where further experimentation is needed, in 
1989 the IAEA initiated a special project with the participation of 
expert from Canada, France, Japan, USA and the former USSR. 
This technical document is the result of two years of joint investiga- 
tions. In view of the rapidly evolving mechanistic understanding of 
the phenomena in this field, the document presents a series of 
snapshots of current ideas in specific areas of study that are rele- 
vant to the whole problem. Any attempt to present an agreed upon 
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micromechanistic hypothesis that explains the overall phenomena 
must await further detailed investigations. Throughout the text, the 
authors have endeavored to indicate critical gaps in our basic 
knowledge. It is hoped that this will stimulate experimental studies 
in just those areas where further data are most urgently required. 
Refs, figs and tabs. 


15786 (IAEA-TECDOC-685) Simulators for training nuclear 
power plant personnel: Report prepared within the framework 
of the International Working Group on Nuclear Power Plant 
Control and Instrumentation. International Atomic Energy 
Agency, Vienna (Austria). Jan 1993. [120p.] Order Number 
DE93619428. Source: OSTI; NTIS (US Sales Only); INIS. 

Simulator training and retraining of operations personnel is es- 
sential for their acquiring the necessary knowledge, skills and 
qualification for operating a nuclear power plant, and for effective 
feedback of experience including human based operating errors. 
Simulator training is the most effective way by far of training opera- 
tions personnel in co-operation and communication in a team, 
which also involves instilling attitudes and approaches for achieving 
excellence and individual responsibility and alertness. This techni- 
cal document provides guidance to Member States on the 
procurement, setting up and utilization of a simulator training cen- 
tre; it will also be useful for organizations with previous experience 
in the use of simulators for training. The document is the result of 
a series of advisory and consultants meetings held in the frame- 
work of the International Working Group on Nuclear Power Plant 
Control and Instrumentation in 1989-1992. 17 refs, 2 tabs. 


15787 (INIS-mf-13421) Nuclear power systems. Their 
safety. Myers, L.C. Library of Parliament, Ottawa, ON (Canada). 
Science and Technology Div. 3 Sep 1991. [17p.] Order Number 
DE93612329. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the issue of the safety of nuclear power 
plants and provides brief accounts of some of the most serious re- 
actor accidents that have occurred to date. (7 refs.). 


15788 (INIS-mf-13422) Nuclear power systems: Their 
safety. Myers, L.C. Library of Parliament, Ottawa, ON (Canada). 
Science and Technology Div. 5 May 1991. [16p.] Order Number 
DE93612330. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the issue of the safety of nuclear power 
plants and provides brief accounts of some of the most serious re- 
actor accidents that have occurred to date. (7 refs.). 


15789 (INIS-mf-13439) Proceedings of the national sympo- 
sium on advances in utility systems for industrial and nuclear 
installations (held at Bombay during January 9-11, 1992). De- 
partment of Atomic Energy, Bombay (india). Board of Research in 
Nuclear Sciences. Jan 1992. [825p.] Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The symposium was held when various utility systems, integral 
and peripheral to industries and organizations undergone a signifi- 
cant advancement in the recent years to cope with the stringent 
requirements of operating conditions, energy conservation and reli- 
ability. The concept of multidisciplinary approach for operating and 
designing these utility systems have been proved successful to 
meet demand of ever growing and complex processes. Keeping 
this in view, the subjects of the symposium were diversified in few 
major areas like mechanical and electrical systems, control and in- 
strumentation, energy conservation and safety. 73 papers were 
included in the proceedings. 


15790 (INIS-mf-13454) Proceedings of the ist French- 
Czechoslovak conference on energy utilization. Kucerova, H. 
(ed.). Manazeri bez Hranic (Czechoslovakia); Gestionnaires sans 
Frontieres (France). 1992. [112p.] (im Czech, Slovak). (CONF- 
9209316-: 1. French-Czechoslovak conference on energy 
utilization, Brno (Czechoslovakia), 23-25 Sep 1992). Order Number 
DE93618573. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 30 contributions, 2 of which have been 
inputted in INIS; these deal with nuclear power in Czechoslovakia 
(particularly in Slovakia), safety problems of WWER type reactors, 
and problems associated with the lack of funds to complete the 
construction of the Mochovce nuclear power plant. (M.D.). 
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2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Bolling Water Cooled 


Refer also to citation(s) 15808, 15832, 15833, 15834, 15836, 
15852, 16026, 16034, 16089, 16108, 16125, 16133 


15791 (DOE/ER/75701—1) Analysis of nuclear reactor insta- 
bility phenomena: Progress report. Lahey, R.T. Jr. Rensselaer 
Polytechnic Inst., Troy, NY (United States). [1993]. 44p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER75701. Order Number DE93009397. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The phenomena known as density-wave instability often occurs 
in phase change systems, such as boiling water nuclear reactors 
(BWRS). Our current understanding of density-wave oscillations is 
in fairly good shape for linear phenomena (eg, the onset of instabil- 
ities) but is not very advanced for non-linear phenomena [Lahey 
and Podowski, 1989]. In particular, limit cycle and chaotic instability 
modes are not well understood in boiling systems such as current 
and advanced generation BWRs (eg, SBWR). In particular, the 
SBWR relies on natural circulation and is thus inherently prone to 
problems with density-wave instabilities. The purpose of this re- 
search is to develop a quantitative understanding of nonlinear 
nuclear-coupled density-wave instability phenomena in BWRS. This 
research builds on the work of Achard et al [1985] and Clausse et 
al [1991] who showed, respectively, that Hopf bifurcations and 
chaotic oscillations may occur in boiling systems. 


15792 (EGG-EAST-9031) Survey of thermal-hydraulic mod- 
els of commercial nuclear power plants. Determan, J.C.; 
Hendrix, C.E. EG and G Idaho, Inc., idaho Falls, ID (United States). 
Dec 1992. 104p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93007045. Source: OSTI; NTIS; INIS; GPO Dep. 

A survey of the thermal-hydraulic models of nuclear power plants 
has been performed to identify the NRC's current analytical capa- 
bilities for critical event response. The survey also supports 
ongoing research for accident management. The results of the sur- 
vey are presented here. The PC database which records detailed 
data on each model is described. 


15793 (IAE-4924-4) Liquid-disperse-gas flows: 1. Two- 
velocity convective model. Smirnov, N.N. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1989. [25p.] (In Russian). 
Order Number DE93612343. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A mathematical thermo-hydraulic model of liquid-gas flows has 
been built. It was applied to the description of convection in vertical 
nonheated channels, that is as applied to the common draught 
section of a vessel-type boiling reactor of the NDHP type. The ra- 
dial distribution of the coolant velocity in the vertical channels was 
found in the framework of the developed model. It is shown that 
the reverse flows occur in the channels under some conditions. 49 
refs.; 11 figs. 


15794 (IAEA-TECDOC-678, pp. 54-59) Validation of a 
method for HCLWR fuel assembly calculation. Ishida, V. (Comi- 
sion Nacional de Energia Atomica, San Carlos de Bariloche 
(Argentina). Centro Atomico Bariloche); Patino, N.E.; Abbate, M.J.; 
Sbaffoni, M.M. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The present work involves a validation of the nuclear data pro- 
cessing and calculational system, presently used at Centro 
Atomico Bariloche (CAB), for its application to High Conversion Re- 
actors (HCR) fuel assembly calculations. The chosen reference 
problem was a Montecarlo High Conversion Boiling Water Reactor 
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(HCBWR) numerical benchmark. Several cases were calculated 
considering controlled and uncontrolled situations, in cold and hot 
conditions and as a function of void fractions. Comparisons were 
performed on multiplication factors and reaction rates, and on 
power maps and peaking factors. An analysis on the number of 
typical cells, approximations (Sn or diffusion), 1D or 2D representa- 
tions, and spatial mesh employed, was also done in order to show 
their influence on the parameters values and to select the best 
combinations to be used for these type of problems. (author). 5 
refs, 5 figs, 5 tabs. 


15795 (IAEA-TECDOC-678, pp. 176-181) Verification of 
advanced methods in TARMS bolling water reactor core man- 
agement system. Tsuiki, M. (Toshiba Corp., Kawasaki (Japan). 
Nuclear Engineering Lab.); Iwamoto, T.; Toyoshi, |. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9009532—: Specialists meeting on advanced caiculational methods 
for power reactors; Technical committee meeting and workshop on 
LWR core design parameters; Specialists meeting on advanced 
calculational methods for power reactors; Technical committe In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The TARMS (Toshiba Advanced Reactor Management System) 
software package was developed as an effective on-line, on-site 
Boiling Water Reactor (BWR) core operation management system. 
It covers almost all the functional requirements to the current pro- 
cess computer to increase on-site core management capability, 
capacity factors, thermal margins, fuel reliability, and so on, by 
supporting application functions for monitoring the present core 
power distribution, and for aiding site engineers in making the core 
operation plans, by predicting future core performance. It is based 
on a three dimensional, 1.5 energy group, coarse mesh nodal dif- 
fusion theory code "LOGOS02”, and includes advanced methods to 
increase the accuracy of core power distribution calculations as 
well as a local peaking factor calculation method by which the ef- 
fect of neighboring nodes on intra-nodal power distribution can be 
considered. TARMS has been installed in eight BWR plants and 
was verified to be an effective BWR core operation management 
tool. This paper describes its advanced methods and the results of 
verifications with actual plant data. (author). 3 refs, 6 figs. 


15796 (IKE-2-92) Simulation of coolability of debris beds 
in LWRs. Mayr, P.; Buerger, M.; Kim, S.H.; Schatz, A. Stuttgart 
Univ. (Germany). Inst. fuer Kernenergetik und Energiesysteme; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Dec 1990. 112p. (In German). Contract BMFT 1500 750. 
Order Number DE93780373. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The presented transient model is able to describe the thermohy- 
draulic behavior of boiling particle beds in one dimension. The 
assumptions in the published analytical models like thermal equilib- 
rium between particle-liquid-vapor, the omission of the transient 
term in the momentum equations and the neglection of the influ- 
ence of pressure variations on the coolant properties were retained 
in a first version of the code. The assumption of thermal equilib- 
rium reduces the number of conservation equations from 7 to 4. 
The concept of the numerical solution is designed on the complete 
system of conservation equations, therefore an extension of the 
model (e.g. thermal non-equilibrium, 2d-extension) is supported. 
The solution technique is based on the SIMPLE respectively 
SIMPLER-algorithm, which is also used in the COMMIX code. The 
results of the model were compared with analytical predictions of 
other authors for a DCC-2 experiment, which were performed as 
an in-pile test under LWR-typical conditions. Starting from a sta- 
tionary state of the bed, the reactor power is stepped up. The 
time-dependent axial moisture distribution and the formation of a 
dry zone within the debris bed was analysed. To check the results 
of the transient model, the calculations were performed with differ- 
ent time- and space discretisation. The processes which induce 
dryout are discussed. (orig.). 





15797 (NUREG/CP—0122-Vol.1, pp. 189-210) Fatique and 
environmentally assisted cracking in light water reactors. Kass- 
ner, T.F. (Argonne National Lab., IL (US)); Ruther, W.E.; Chung, 
H.M.; Hicks, P.D.; Hins, A.G.; Park, J.Y.; Shack, W.J. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Sep 1992. 
(CONF-920375—Vol.1: Aging research information conference, 
Rockville, MD (United States), 24-27 Mar 1992). In Proceedings of 
the Aging Research Information Conference: Volume 1. 556p. Or- 
der Number DE92041279. Source: OSTI; NTIS; INIS; GPO. 
Fatigue and stress corrosion cracking (SCC) of low-alloy steel 
used in piping and in steam generator and reactor pressure vessels 
have been investigated. Fatigue data were obtained on medium- 
sulfur-content A533-Gr B and A106-Gr B steels in high-purity (HP) 
deoxygenated water, in simulated pressurized water reactor water, 
and in air. Analytical studies focused on the behavior of carbon 
steels in boiling water reactor (BWR) environments. Crack-growth 
rates of composite fracture-mechanics specimens of A533-Gr B/ 
Inconel-182/Inconel-600 (plated with nickel) and homogeneous 
specimens of A533-Gr B steel were determined under small- 
amplitude cyclic loading in HP water with ~300 ppb dissolved 
oxygen. Radiation-induced segregation and _irradiation-assisted 
SCC of Type 304 S after accumulation of relatively high fluence 
also have been investigated. Microchemical and microstructural 
changes in HP and commercial-purity Type 304 S specimens from 
control-blade absorber tubes used in two operating BWRs were 
studied by Auger electron spectroscopy and scanning electron mi- 
croscopy, and slow-strain-rate-tensile tests were conducted on 
tubular specimens in air and in simulated BWR water at 289°C. 


15798 (NUREG/CP-0122-Vol.1, pp. 211-222) Risk-based in- 
spection for managing aging degradation. Vo, T.V. (Pacific 
Northwest Lab., Richland, WA (US)); Simonen, F.A.; Muscara, J. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Sep 1992. DOE Contract AC06-76RL01830. (CONF-920375—Vol.1: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Proceedings of the Aging Research 
Information Conference: Volume 1. 556p. Order Number 
DE92041279. Source: OST!; NTIS; INIS; GPO. 

This paper presents a method that uses the results of probabilis- 
tic risk assessment and failure modes and effects analysis 
technique to identify and prioritize the most risk-important systems 
and components for inspection priorities. Once high-priority compo- 
nents have been identified, this method is used to assign the target 
risk and failure probability values for individual components. Aging 
degradations that may impact the estimated component failure 
probabilities are addressed by the method. Guided by these re- 
sults, inspection programs (method, frequency, extent) can be 
developed to manage these aging mechanisms. The Surry Nuclear 
Power Station, Unit 1, was selected to demonstrate the methodol- 
ogy. The specific systems selected for analysis were the reactor 
pressure vessel, the reactor coolant, the low pressure injection, 
and the auxiliary feedwater. 


15799 (NUREG/CP-0122-Vol.1, pp. 503-524) Managing the 
aging of BWR control rod drive systems. Greene, R.H. (Oak 
Ridge National Lab., TN (US)). Nuclear Regulatory Commission, 
Washington, DC (United States). Sep 1992. DOE Contract AC05- 
840R21400. (CONF-920375—Vol.1: Aging research information 
conference, Rockville, MD (United States), 24-27 Mar 1992). In 
Proceedings of the Aging Research Information Conference: Vol- 
ume 1. 556p. Order Number DE92041279. Source: OSTI; NTIS; 
INIS; GPO. 

This Phase | Nuclear Plant Aging Research (NPAR) study exam- 
ines the aging phenomena associated with BWR control rod drive 
mechanisms (CRDMs) and assesses the merits of various methods 
of ‘managing” this aging. Information for this study was acquired 
from (1) the results of a special CRDM aging questionnaire dis- 
tributed to each U.S. BWR utility, (2) a first-of-its-kind workshop 
held to discuss CRDM aging and maintenance concerns, (3) an 
analysis of the Nuclear Plant Reliability Data System (NPRDS) fail- 
ure cases attributed to the control rod drive (CRD) system, and (4) 
personal information exchange with nuclear industry CRDM main- 
tenance experts. The report documenting the findings of this 
research, NUREG-5699, will be published this year. Nearly 23% of 
the NPRDS CRD system component failure reports were attributed 
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to the CRDM. The CRDM components most often requiring re- 
placement due to aging are the Graphitar seals. The predominant 
causes of aging for these seals are mechanical wear and thermal 
embrittlement. More than 59% of the NPRDS CRD system failure 
reports were attributed to components that comprise the hydraulic 
control unit (HCU). The predominant HCU components experienc- 
ing the effects of service wear and aging are valve seals, discs, 
seats, stems, packing, and diaphragms. 


15800 (PS-128) IMPAIR/3: a computer program to analyze 
the iodine behaviour in mult-compartments of a LWR contain- 
ment. Guentay, S. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Cripps, R. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Sep 1992. [78p.] Order Number DE93612344. 
Source: OSTI; NTIS; INIS. 

This publication describes the second version of the lodine 
Severe Accident Code (IMPAIR 3) for multi-compartments and con- 
stitutes the revision on the first version code (IMPAIR 2/M). This 
code models postulated conditions of iodine chemistry present in a 
compartment (sump, deposition and atmosphere) during a hypo- 
thetical LWR severe accident and the transport of species by 
simulated connections to other compartments or to the environ- 
ment. The number of species modelled is extended from 18 to 28. 
The revised chemical basis is described in PSI-Bericht Nr. 114. 
The code is now written in FORTRAN double precision. This code 
aims to simulate iodine behavior in multiple compartments of any 
type of reactor containment starting with reactor core release until 
the postulated end of accident time. The code boundary conditions 
are set by the required thermalhydraulic conditions for the transport 
of airborne iodine species. Since no high temperature iodine reac- 
tions relevant to the reactions occurring in the reactor vessel are 
included to calculate the initial physical and chemical forms of the 
iodine species, the initial iodine forms must be provided by the 
user. Two sets of reaction rate and activation energy constants are 
available. User may assign one or the other to the compartments. 
Currently both data sets have the same values. However, a user 
may apply his own data set via the input file. (author) 5 figs., 22 
tabs., 22 refs. 


15801 (STUK-B-YTO-99) Operation of Finnish nuclear 
power plants: Quarterly report 1st quarter, 1992. Tossavainen, 
K. (ed.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Sep 1992. [18p.] Order Number DE93612345. 
Source: OSTI; NTIS; INIS. 

Published also in Finnish as report number STUK-B-YTO—98. 

The Finnish nuclear power plant units Loviisa 1 and 2 as well as 
TVO | and Il were in operation for almost all the time in the first 
quarter of 1992. The load factor average was 99.8%. All events 
which are classified on the International Nuclear Event Scale were 
level O/below scale on the Scale. Occupational radiation doses and 
releases of radioactive material off-site remained well below autho- 
rised limits. Only quantities of radioactive material insignificant to 
radiation exposure, originating from the nuclear power plants, were 
detected in samples collected in the vicinity of the nuclear power 
plants. 


15802 (VTT-TIED-1400) Nuclear power plant ageing man- 
agement programmes in foreign countries. Simola, K. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Saehkoe- ja Au- 
tomaatiotekniikan Lab.); Laakso, K.; Pekkonen, A. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Sep 1992. [72p.] (in 
Finnish). Order Number DE93621060. Source: OSTI; NTIS; INIS. 
The report describes ageing studies of nuclear power plants and 
research programmes on plant life extension in foreign countries. 
Ageing studies are aimed to ascertain that the availability and 
safety of components and structures can be maintained throughout 
the pliant lifetime. In life extension programmes the purpose is to 
evaluate the technical and economical possibilities to extend the 
plant lifetime beyond the originally planned operation period, with- 
out reducing the plant safety. The main emphasis of the report is 
put on the ageing and life extension programmes in the United 
States. Besides the U.S. studies, research on plant life extension 
possibilities conducted in France and Japan are also described. 
Examples of studies performed in other nuclear energy producing 
countries are given. These examples are mainly related to the de- 
velopment of maintenance programmes and techniques. 
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Refer also to citation(s) 15334, 15792, 15796, 15800, 15801, 
15802, 15874, 15955, 15989, 16002, 16015, 16028, 16034, 16038, 
16080, 16081, 16091, 16106, 16108, 16116, 16122, 16123, 16125, 
16129, 16132, 16133 


15803 (AEA-RS—2278) Pre-test calculations for FAL-19 and 
FAL-20 using the ITHACA code. Bradley, S.J. (AEA Safety and 
Reliability, Culcheth (United Kingdom)); Ketchell, N. AEA Reactor 
Services, Winfrith (United Kingdom). Aug 1992. [42p.] Order Num- 
ber DE93621067. Source: OSTI; NTIS (US Sales Only); INIS. 

Falcon is a small scale experimental apparatus, designed to sim- 
ulate the transport of fission products through the primary circuit 
and containment of a nuclear power reactor under severe accident 
conditions. Information gained from the experiments in Falcon will 
be used to guide and assist in understanding the much larger 
Phebus-FP experiments. This report presents the results of pre-test 
calculations performed using ITHACA for the two tests: FAL-19 
and FAL-20. Initial calculations were concerned solely with the 
thermal-hydraulic conditions in the containment while later ones 
briefly investigated the effect of the injection of an insoluble aerosol 
into the containment with the same thermal-hydraulic conditions. 
(author). 


15804 (AEA-RS-5196) Development of models to follow 
vapour-aerosol reactions and iodine chemistry, technical 
progress report, 1 January - 31 August 1991. Deane, A.M. (AEA 
Reactor Services, Harwell (United Kingdom)); Henshaw, J.; Sims, 
H.E.; Ellicott, P.; Morton, D.A.V.; Newland, M.S.; Roberts, G.J.; 
Smith, P.N. AEA Reactor Services, Winfrith (United Kingdom). Dec 
1991. [45p.] Contract CEC 4177-90-12 EL ISP GB;UK HSE PWR 
Task SAA 3.1. Order Number DE93621068. Source: OSTI; NTIS 
(US Sales Only); INIS. 

lodine chemistry and vapour-aerosol interactions have been 
identified as key uncertainties in modelling severe accidents in nu- 
clear plant. The objectives of this work programme are to develop 
a better understanding of such behaviour and to incorporate the 
findings into a model. This report describes work conducted during 
the first eight months of the contract. (author). 


15805 (AEA-RS-5319) Pre-test contain calculations for 
FALCON experiments FAL-19 and FAL-20. Ellicott, P. AEA Reac- 
tor Services, Winfrith (United Kingdom). May 1992. [30p.] Contract 
CEC 4583-91-12 EL-ISP-GB;UK HSE PWR Task SAA 3.2. Order 
Number DE93621069. Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments FAL-19 and FAL-20 are intended to study different 
aspects of aerosol behaviour in high and low humidity containment 
atmospheres, respectively. A set of pre-test calculations, using the 
CONTAIN code, has been performed to establish the likely behav- 
jour in these two experiments. Following a redesign of the 
containment vessel, the pipework connecting the silica vessel to 
the steel containment vessel, is now external to the containment 
vessel. This has improved the ability of the code to model the con- 
tainment atmosphere, since uncertainties in the heat generation 
from the hot pipe have now been eliminated from the calculation. 
(author). 


15806 (AEA-RS-5344) Evaluation of different methods of 
introducing boric acid into the PHEBUS-FP tests. Beard, A.M. 
(AEA Reactor Services, Winfrith (United Kingdom)); Mason, A.; Co- 
dron, L. AEA Reactor Services, Winfrith (United Kingdom). Oct 
1992. [70p.] Contract CEC 4583-91-12 EL ISP GB;UK HSE PWR 
Task SAA 3.3. Order Number DE93621071. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A major aim of the Phebus-FP project is to follow the transport 
of a realistic source of fission product vapours/aerosols and other 
reactor materials through a complex circuit simulating the important 
features of the primary system and containment. Boric acid is a po- 
tentially large source of aerosol (up to 40,000 kg could enter the 
damaged core as part of the emergency cooling from various 
sources). In view of its importance, this soluble neutron absorber 
will be introduced into the forthcoming Phebus-FP experiments. 
Studies were conducted at Winfrith to investigate different methods 
of introducing boric acid. (author). 


170 ERA Vol. 18, No. 6 


15807 (CEA-CONF—10851) On-line sipping test system. 
Parrat, D. (CEA Centre d’Etudes de Grenoble, 38 (France). Direc- 
tion des Reacteurs Nucleaires); Bordy, M. CEA Centre d’Etudes de 
Grenoble, 38 (France). Direction des Reacteurs Nucleaires. 1991. 
[3p.] (CONF-9110467-: Technical Committee: On site inspection, 
repair and reconstruction of PWR assemblies, Lyon (France), 21- 
24 Oct 1991). Order Number DE93614374. Source: OSTI; NTIS 
(US Sales Only); INIS. 

When leaking fuel assembly must be identified during routine 
performance of core unloading sequences, PWR utilities use some 
systems like sipping test equipments, ultrasonic detection or eddy 
current control. For this purpose, FRAGEMA proposes, the on-line 
sipping test system, of which process is patented by CEA. This 
system is installed on the refuelling machine in the reactor fuel 
building. This one-line system detect leaking fuel assembly during 
the fuel handling operation and, it provides a significant refuelling 
outage time saving, unlike the other systems. In addition, the sys- 
tem installation and exploitation present more facilities: Mast 
equipments installed on the machine without mechanical structure 
modification, only two days are necessary for the first erection, and 
it's a self-contained equipment (no additional operator required for 
driving the system). 


15808 (CEA-CONF-11136) Thermal scattering cross- 
section of light water and reactivity temperature coefficient for 
UO2 and UO2-Pu0, water moderated lattices. Mounier, C.; Tel- 
lier, H. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1992. [4p.] 
(CONF-920308-: American Nuclear Society (ANS) topical meeting 
on advances in reactor physics, Charleston, SC (United States), 8- 
11 Mar 1992). Order Number DE93617498. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The reduction of the persistent discrepancy in the isothermal 
temperature coefficient is an important objective for reactor safety 
and design. Many attempts of reactor physicists to reduce this dis- 
crepancy on physical ground have been done. Some of these are 
now partly successful like the modification of thermal shape of 
225). However, the main part of the discrepancy remains to be re- 
moved. To contribute to this difficult task, we focus our attention on 
the thermal scattering cross-section of light water as a possible 
cause to disagreement. For this purpose, we have determined the 
sensitivity of the temperature coefficient to major parameters of the 
thermalization water model of Keinert-Mattes. 


15809 (CEAC-R-6-92) Improvements to the code alpha. 
Aleman, J.R. (Unidad Presupuestada para la Construccion del 
Centro Investigaciones Nucleares, La Habana (Cuba)); Domenech, 
J. Comision de Energia Atomica, La Habana (Cuba). 1992. [41p.] 
(In Spanish). Order Number DE93615328. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Computer Code ALFA was created for the calculation of teh 
heat transfer coefficient and the hydraulic friction factor in various 
points of a Nuclear Power Plant with VVER-type reactor. In this pa- 
per the algorithm of the program is described. At the same time 
highlight several improvements introduced to the original model. 
Results are reported for a wide range of temperature and pressure 
within a cooling channel of the core. 


15810 (CEAC-R-7-92) Resolution for the Loviisa bench- 
mark problem. Garcia, C.R. (Instituto Superior de Ciencia y 
Tecnologia Nuclear (ISCTN), La Habana (Cuba)); Quintero, R.; Mil- 
ian, D. Comision de Energia Atomica, La Habana (Cuba). 1992. 
[24p.] (In Spanish). Order Number DE93615329. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the present paper, the Loviisa benchmark problem for cycles 
11 and 8, and reactor blocks 1 and 2 from Loviisa NPP, is calcu- 
lated. This problem user law leakage reload patterns and was 
posed at the second thematic group of TIC meeting held in 
Rheinsberg GDR, march 1989. SPPS-1 coarse mesh code has 
been used for the calculations. 


15811 (CEA-DES-083) Functional analysis of controbloc 
incidents. Gouffon, A. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire); 
Jorel, M.; Sorel, V. CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (France). Dept. d’Evaluation de Surete. Nov 1992. [18p.] 





(CONF-920511-—: Symposium on nuclear power plant instrumenta- 
tion and control, Tokyo (Japan), 18-22 May 1992). Order Number 
DE93618449. Source: OSTI; NTIS (US Sales Only); INIS. 

The subject of the present paper is the survey jointly carried out 
in 1989 by the IPSN Safety Analysis Department and the Firm 
BERTIN and Co. on significant incidents related to the Controbloc 
system equipping the EDF 1300 MWe PWR power plants in 
France. This survey consisted in a general review of Controbloc 
operating problems, together with analysis of the safety 
consequences of the incidents discussed. The survey enabled im- 
provements to be recommended in this respect and provided a 
basis for safety analysis. 


15812 (CEA-DES—095) Allowance for severe accidents in 
design. Gros, G. (CEA Centre d'Etudes de Fontenay-aux-Roses, 
92 (France). Inst. de Protection et de Surete Nucleaire); Cornille, 
Y.; Jalouneix, J. CEA Centre d'Etudes de Fontenay-aux-Roses, 92 
(France). Dept. d’Evaluation de Surete. Nov 1992. [6p.] (CONF- 
921003—: International conference on design and safety of 
advanced nuclear power plants, Tokyo (Japan), 25-28 Oct 1992). 
Order Number DE93618450. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Application of the defense in depth principle is obviously cen- 
tered on accident prevention, i.e. provisions aimed at reducing the 
probability of occurrence of severe core damage. Provisions have 
then to be made to limit the consequences of core meltdown 
should it nevertheless occur. This implies definition, on the one 
hand, of the containment design basis accident conditions and, on 
the other hand, of the accident sequences which could give rise to 
an excessive radioactive release. In the latter case, design provi- 
sions should therefore be such as to preclude initiation of such 
sequences. Before presenting a certain number of provisions which 
could be made to cover these accident conditions (including the 
accident management aspects), the general radiological and proba- 
bilistic objectives set have obviously to be defined. 


15813 (CEA-DES—099) Safety reassessment and life exten- 
sion. Gouffon, A. (CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (France). Inst. de Protection et de Surete Nucleaire). CEA Cen- 
tre d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
d’Evaluation de Surete. Dec 1992. [18p.] (CONF-9206346—-: BSN- 
SFEN Meeting on Life Extension of Nuclear Installations, Brussels 
(Belgium), 3-4 Jun 1992). Order Number DE93618451. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The safety reassessment policy implemented in France is a 
means of ensuring that no important point has been overlooked in 
the continuous safety reassessment process constituted by the in- 
tegration of operating feedback. It also provides an opportunity for 
reappraisal of the basic design of a plant and examination of dis- 
crepancies between the safety options prevailing when it was built 
and those currently adopted. After a ten-year operating period, 
safety reassessment should enable identification of aging effects 
on structures and equipment, leading to improvement of compo- 
nent servicing and surveillance programs and provision for 
replacements which could be necessary. 


15814 (CEA-N-2702) Improvement of two calculation 
methods of the detectors activation and on the PWR 900 MWe 
vessel. Comparison with the experiment. Kitsos, S. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie; Paris-11 Univ., 91 - Orsay (France). 
Nov 1992. [179p.] (In French). Order Number DE93618452. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The conditions of the vessel ageing (damages through irradiation) 
that mostly determine the life time of a nuclear reactor depend on 
the dose received. For the determination of this dose we use two 
calculation methods: one exact method using the TRIPOLI code 
that solves the Boltzmann equation with the Monte-Carlo method 
and one simplified method based on the point-kernel method. The 
advantages of the second method which is fast (easy reproduction 
of the results) and deterministic (the effects of difference are possi- 
ble) compared to the first one which is long and statistical make its 
development necessary. The qualifications of these methods are 
done by comparison with the experiment that we reach as follow- 
ing: for the first method, we check the programming of TRIPOLI 
code (representativity of the collision) and its alignment with SN 
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codes, and we modify the second method in order to use variable 
linear attenuation coefficients inside each medium to represent bet- 
ter the effects of the spectrum and of the reflection. As part of the 
checking of the basic physical data and their mode of representa- 
tion, we present a study of the influence of the energy group 
averaging of the cross sections and of the number of the groups, 
as well as study of the influence of the cross sections origin. 


15815 (CNIC—00417) Dynamic analysis of the auxiliary 
power supply and study of coastdown of the reactor coolant 
pump at power failure for Qinshan Nuclear Power Plant. Zhu 
Zhicheng (Shanghai Nucl. Engineering Research and Design Inst. 
(China)). China Nuclear Information Centre, Beijing, BU (China). Jul 
1990. [15p.] (In Chinese). (NERDI-0016.). Order Number 
DE93612357. Source: OSTI; NTIS (US Sales Only); INIS. 

By using mathematical methods the dynamic analysing of auxil- 
iary electrical system and coastdown behaviour of coolant pump at 
power supply faults in Qinshan Nuclear Power Plant has been 
completed. In order to simplify analysis and calculation in the cre- 
ating mathematical models of various equipment, factors which 
significantly affect the operation conditions were considered while 
less important factors were neglected. The method for analysing 
the dynamic process of auxiliary bus voltage, frequency and coast- 
down of reactor coolant pump at the time of power supply failure 
was suggested. The calculation results by using this method were 
verified by the dynamic simulation test, and the data obtained 
could be used as the basic information in the safety analysis for a 
nuclear power pliant. 


15816 (CNIC—00536) PWR thermocouple mechanical seal- 
ing structure. Shen Qiuping (Shanghai Nucl. Engineering 
Research and Design Inst. (China)); He Youguang. China Nuclear 
Information Centre, Beijing, BJ (China). Aug 1991. [7p.] (In Chi- 
nese). (SNERDI-0018.). Order Number DE93612358. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The PWR in-core temperature detection device, which is one of 
measures to insure reactor safety operation, is to monitor and 
diagnose reactor thermal power output and in-core power distribu- 
tion. The temperature detection device system uses thermocouples 
as measuring elements with stainless steel protecting sleeves. The 
thermocouple has a limited service time and should be replaced af- 
ter its service time has reached. A new sealing device for the 
thermocouples of reactor in-core temperature detection system has 
been developed to facilitate replacement. The structure is complete 
tight under high temperature and pressure without any leakage and 
seepage, and easy to be assembled or disassembled in radioac- 
tive environment. The device is designed to make it possible to 
replace the thermocouple one by one if necessary. This is a new, 
simple and practical structure. 


15817 (CNIC—00556) Relation between source term and 
emergency planning for nuclear power plants. Shi Zhongqi 
(Inst. of Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); 
Yang Ling. China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1992. [18p.] (In Chinese). (TSHUNE-0024.). Order Number 
DE93612359. Source: OSTI; NTIS (US Sales Only); INIS. 

Some background information of the severe accidents and 
source terms related to the nuclear power plant emergency plan- 
ning are presented. The new source term information in 
NUREG-0956 and NUREG-1150, and possible changes in emer- 
gency planning requirements in U.S.A. are briefly provided. It is 
suggested that a principle is used in selecting source terms for es- 
tablishing the emergency planning policy and a method is used in 
determining the Emergency Planning Zone (EPZ) size in China. 
Based on the research results of (1) EPZ size of PWR nuclear 
power plants being built in China, and (2) impact of reactor size 
and selected source terms on the EPZ size, it is concluded that the 
suggested principle and the method are suitable and feasible for 
PWR nuclear power plants in China. 


15818 (CNIC—00559) Optimization of refueling-shuffling 
scheme in PWR core by random search strategy. Wu Yuan 
(Beijing Inst. of Nuclear Engineering (China)). China Nuclear Infor- 
mation Centre, Beijing, BU (China). Nov 1991. [21p.] (BINE—0016.). 
Order Number DE93612360. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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A random method for simulating optimization of refueling man- 
agement in a pressurized water reactor (PWR) core is described. 
The main purpose of the optimization was to select the ’best’ refuel- 
ing arrangement scheme which would produce maximum economic 
benefits under certain imposed conditions. To fulfill this goal, an ef- 
fective optimization strategy, two-stage random search method was 
developed. First, the search was made in a manner similar to the 
Stratified sampling technique. A local optimum can be reached by 
comparison of the successive results. Then the other random ex- 
periences would be carried on between different strata to try to find 
the global optimum. In general, it can be used as a practical tool 
for conventional fuel management scheme. However, it can also be 
used in studies on optimization of Low-Leakage fuel management. 
Some calculations were done for a typical PWR core on a CYBER- 
180/830 computer. The results show that the method proposed can 
obtain satisfactory approach at reasonable low computational cost. 


15819 (DOE/SF/19090-T1) Advanced Light Water Reactor 
Plants System 80+™ Design Certification Program: Annual 
progress report, October 1, 1991-September 30, 1992. Davis, 
G.A. Combustion Engineering, Inc., Windsor, CT (United States). 
ABB Combustion Engineering Nuclear Power. 1992. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-91SF19090. Order Number DE93009103. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

Since 1985, ABB Combustion Engineering Nuclear Power 
(CENP) and Duke Engineering & Services, Inc. (DE&S) have been 
developing the next generation of pressurized water reactor (PWR) 
plant for workiwide deployment. The goal is to make available a 
pre-licensed, standardized plant design that can satisfy the need 
for a reliable and economic supply of electricity for residential, 
commercial and industrial use. To ensure that such a design is 
available when needed, it must be based on proven technology 
and established licensing criteria. These requirements dictate de- 
velopment of nuclear technology that is advanced, yet evolutionary 
in nature. This has been achieved with the System 80+ Standard 
Plant Design. 


15820 (EDF—-92-NB-00028) Knowledge modelling and relia- 
bility processing: presentation of the Figaro language and 
associated tools. Bouissou, M.; Villatte, N.; Bouhadana, H.; Ban- 
nelier, M. Electricite de France (EDF), 92 - Clamart (France). Dec 
1991. [11p.] (In French). Order Number DE93619436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

EDF has been developing for several years an integrated set of 
knowledge-based and algorithmic tools for automation of reliability 
assessment of complex (especially sequential) systems. In this en- 
vironment, the reliability expert has at his disposal all the powerful 
software tools for qualitative and quantitative processing, besides 
he gets various means to generate automatically the inputs for 
these tools, through the acquisition of graphical data. The develop- 
ment of these tools has been based on FIGARO, a specific 
language, which was built to get an homogeneous system model- 
ling. Various compilers and interpreters get a FIGARO model into 
conventional models, such as fault-trees, Markov chains, Petri Net- 
works. In this report, we introduce the main basics of FIGARO 
language, illustrating them with examples. 


15821 (EDF—-92-NB-00029) Why Markovian techniques 
were used in EDF’S PSA of Paluel. Dubreuil Chambardel, A. 
Electricite de France (EDF), 92 - Clamart (France). Feb 1991. 
[10p.] (In French). Order Number DE93619437. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents three examples of system assessments 
made on occasion of a probabilistic safety assessment in PALUEL 
power plant, for which the Markovian techniques had to be used 
due to various reasons. The methods used are briefly described as 
well as the technique advantages and drawbacks. Lastly, this pa- 
per gives the developments brought about by EDF. 


15822 


(EDF—92-NB-00030) Living probabilistic safety as- 
sessment of French 1300 MWe PWR nuclear power plant unit: 
methodology, results and teaching. Dubreuil Chambardel, A.; 


Villemeur, A.; Berger, J.P.; Moroni, J.M. Electricite de France 
(EDF), 92 - Clamart (France). Feb 1991. [13p.] (In French). Order 
Number DE93619438. Source: OSTI; NTIS (US Sales Only); INIS. 
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Launched in 1986 by Electricite de France, the Probabilistic 
Safety Assessment of a French 1300 MWe Pressurized Water Re- 
actor (called PSA 1300) was completed in 1989. The first objective 
was to assess the annual core damage frequency by identifying all 
the accident scenarii likely to contribute significantly to this fre- 
quency. The second objective of the study was to provide an 
automated computerized tool (software) for updating the assess- 
ment - in order to take new data and knowledge into account - and 
for performing numerous sensitivity studies easily. Its scope and 
characteristics render this study unique. Indeed, it required an ef- 
fort amounting to 50 engineer-years. The results and the first 
lessons are presented in this paper. The PSA 1300 teachings will 
be extensively used for the design and operation of existing or fu- 
ture French nuclear power reactors. 


15823 (EDF-92-NB-00031) From Lesseps 1300 to the appll- 
cation of computerized PSAs to operational safety. Ancelin, C.; 
Dubreuil Chambardel, A. Electricite de France (EDF), 92 - Clamart 
(France). Jun 1991. [25p.] (In French). Order Number 
DE93619439. Source: OSTI; NTIS (US Sales Only); INIS. 

The LESSEPS project was conducted in the framework of the 
Probabilistic Safety Assessment of the PALUEL power plant (PSA 
1300), from 1986 to 1989. It has led to the creation of LESSEPS 
1300, a fully computerized knowledge base on the PALUEL power 
plant, including methods, reliability models and programs. From the 
experience gained, we can draw two main conclusions: -this com- 
puterized and detailed knowledge base on a nuclear plant is a 
powerful tool to perform sensitivity studies, when functional as- 
sumptions or reliability data are changed. -to be used correctly, 
either by people who didn’t participate in its creation or for pur- 
poses for which it was not initially developed such an important 
knowledge base should have two essential characteristics: a great 
user-friendliness of the tools, and a great transparency, as regards 
the assumptions. Therefore, part of the ‘post-PSA 1300 study pro- 
gram’ is devoted to: (1) the development of a workstation for 
reliability engineers, (2) an important methodological work to deter- 
mine the validity range of the different methods used. (3) a 
validation program of these tools and of the methodological ap- 
proach in the framework of practical studies. 


15824 (EDF-R-92-NB-0026) Research and development on 
nuclear steam supply systems at EDF. Current and future. 
Boulot, F. Electricite de France (EDF), 92 - Clamart (France). Sep 
1992. [24p.] (In French, English). Order Number DE93619431. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Research and development on nuclear steam supply systems 
can be broken down into two parts: on the one hand, acquisition of 
basic knowledge and development of experimental or computer 
tools, and, on the other, more concrete activities consisting in find- 
ing answers to short-term questions posed by the other Divisions. 
This article deals with the nuclear side of nuclear plants and there- 
fore not touch upon more conventional aspects: water systems, 
turbines, generators or controls. The main subject of the article is 
thus the primary system with the reactor and the steam generators. 
The studies carried out cover the design, safety operation and 
maintenance of the system components. The cost of the studies 
performed inside EDF comes to around 600 MF. 


15825 (EDF-R-92-NI-B-0019) An experiment in multiple ex- 
pertise synthesis for a diagnosis expert system. Doutre, J.L.; 
Ricard, B. Electricite de France (EDF), 92 - Clamart (France). Nov 
1991. [20p.] (In French). Order Number DE93617499. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The DIAPO project concerns an expert system for primary 
coolant pumps diagnosis. This presentation describes how the 
K.O.D. methodology (Knowledge Oriented Design - CIS! Ingenierie) 
has been used during the knowledge modelling stage, in order to 
analyze expert know-how. This methodology relies on a systematic 
analysis of expert discourse. It leads to the identification of domain 
description elements, of actions performed and of interpretation 
structures, telling how symptoms can be thought of as ‘situations’. 
The nature of knowledge elements, the way they can be structured 
is described. Emphasis is laid on the way a synthetic model has 
been derived from six individual models. This work concludes on 





the necessity of a strong typing of knowledge elements in connec- 
tion with the way they will be used when expertise is put into 
operation. 


15826 (EDF-R-92-NI-B-0020) SINBAD, a data base for PWR 
internals vibratory monitoring. Trenty, A.; Puyal, C.; Klajnmic, H. 
Electricite de France (EDF), 92 - Clamart (France). May 1991. 
[16p.] Order Number DE93619432. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper presents a data base, SINBAD, constituted of spec- 
tral signatures elaborated from ex-core neutron noise and vessel 
accelerometer signals, which have been recorded on all French 
PWRs since their start-up. The data base contains 4 100 signa- 
tures (PSDs, coherences, phases) and associated unit parameters, 
issued from 1400 data sets collected over 320 fuel cycles on 54 
reactors. This structured data base will make it easier to study the 
internals mechanical behaviour of the reactor internals in time (ag- 
ing effects, trends, anomalies...). The paper describes the SINBAD 
structure and content: it also presents the first results obtained 
from data processing performed on 28 reactors with a sectorized 
thermal shield and deals with the evolution of neutron noise fluctu- 
ation within several frequency bands versus burn-up. 


15827 (EDF-R—92-NI-B-0021) On-line acoustic monitoring 
of EDF nuclear plants in operation and loose-part diagnosis. 
Morel, J.L.; Puyal, C. Electricite de France (EDF), 92 - Clamart 
(France). May 1991. [15p.] Order Number DE93619433. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to detect incipient failures in nuclear power plant compo- 
nents, EDF has now put into operation more than 50 loose-part 
monitoring systems, on its 900 MW and 1 300 MW units. This pa- 
per first reviews the experience gained on the 900 MW reactors in 
recent years. It then focuses on the 1 300 MW loose part monitor- 
ing system (IDEAL) and to the tools developed for the diagnosis off 
site within a specific Expertise Laboratory at the Research and De- 
velopment Division. New studies have been undertaken within the 
Monitoring and Aid to Diagnosis Station (PSAD) in order to extend 
the capabilities of loose part diagnosis on site. The new tools here 
presented integrate the recent progress in acquisition technology 
(SMART system) and in artificial intelligence (MIGRE expert sys- 
tem). 


15828 (EDF-R-92-NI-B-0023) The Aphrodite boiling crisis 
program. Analysis of CHF tests performed on a vertical tube. 
Souyri, A.; Conan, S.; Portesse, A.; Tremblay, D. Electricite de 
France (EDF), 92 - Clamart (France). Sep 1992. [20p.] Order Num- 
ber DE93618453. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to develop a comprehensive modelling of the boiling cri- 
sis phenomenon, the APHRODITE experimental program has been 
set up at ELECTRICITE DE FRANCE. Aiming at a better mecha- 
nistic understanding of this phenomenon, this program will 
investigate the influence of the experimental conditions (among 
which the mockup geometry and the boundary conditions) and the 
two-phase flow patterns via void fraction distributions. It has in- 
volved the construction of a R12 test loop, which can deliver a 
large thermal-hydraulic parameter ranges, and the development of 
a gamma-ray tomograph. The first experiments have been carried 
out on a vertical Inconel tube, 6 meters long with a bore diameter 
of 13 mm and a thickness of 0.5 mm. This electrically heated test 
section is heavily instrumented with 168 thermocouples welded 
along the tube, on its outer surface. After a refined calibration of 
the experimental procedure, a critical heat flux data bank has been 
collected within large pressure, mass velocity and critical steam 
quality ranges. These results are firstly compared with other CHF 
data obtained in similar conditions. Then several empirical correla- 
tions and a theoretical model for similar prediction in tubes are 
tested against these data. 


15829 (EDF-R—92-NI-B-0024) The shape of natural draft 
cooling towers. Grange, J.L. Electricite de France (EDF), 92 - 
Clamart (France). Jul 1992. [21p.] (In French, English). Order 
Number DE93619434. Source: OSTI; NTIS (US Sales Only); INIS. 

The shape of cooling towers is more often designed empirically. 
There, it is considered from a theoretical point of view. The analy- 
sis of dynamic of natural draft and of the air flow in a cooling tower 
shell is presented. It is shown, that although it is convergent, a 
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tower works like a diffuser for pressure recovery. And it is turbu- 
lence that produces a transfer of kinetic energy and allows a good 
operation of the diffusor. The equations permit to define a shell 
profile which depends upon the operating conditions of the cooling 
tower. In the same way, a stability criteria for natural draft depend- 
ing upon operating conditions is established. A heating model of 
one meter diameter has been built in a thermal similitude. The tur- 
bulence rate has been measured with a hot wire anemometer at 
the tower exit and visualizations have also been made. Natural 
draft stability has been studied by these means for four different 
shell shapes and a wide range of operating conditions. Experimen- 
tal and theoretical results agree satisfactorily and experiments can 
be considered as a validation of theory. 


15830 (EDF-R-92-NI-B-0025) Studies of cooling tower 
components on the Mistral test bench. Legrand, G. Electricite 
de France (EDF), 92 - Clamart (France). Jul 1992. [35p.] (In 
French, English). Order Number DE93619435. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The conception of a humid air cooling tower with natural or 
forced draught, requires the knowledge of the thermal and aerody- 
namic exchange surfaces performances. Several points, among 
which the distribution nozzles and drift eliminators efficiencies, or 
the mechanical behavior of the components, should be considered. 
In order to be able to test this type of equipment and analyse its 
behavior, ELECTRICITE DE FRANCE set up in 1987 of a large di- 
mensions test bench: MISTRAL. The investigations performed over 
the 3000 working hours of MISTRAL concern mainly the optimiza- 
tion of the counterflow and crossflow exchange surfaces proposed 
by the industrial cooling tower equipment suppliers. The quality of 
the experimental results is assured by the implementation of an ex- 
tensive instrumentation on the air and water circuits, and by a 
severe control of the tests conditions. 


15831 (EDF-R—92-NI-J-0003) Neutron transport equation - 
indications on homogenization and neutron diffusion. Argaud, 
J.P. Electricite de France (EDF), 92 - Clamart (France). Jun 1992. 
[82p.] (in French). Order Number DE93618454. Source: OST]; 
NTIS (US Sales Only); INIS. 

In PWR nuclear reactor, the practical study of the neutrons in 
the core uses diffusion equation to describe the problem. On the 
other hand, the most correct method to describe these neutrons is 
to use the Boltzmann equation, or neutron transport equation. In 
this paper, we give some theoretical indications to obtain a diffu- 
sion equation from the general transport equation, with some 
simplifying hypothesis. The work is organised as follows: (a) the 
most general formulations of the transport equation are presented: 
integro-differential equation and integral equation; (b) the theoreti- 
cal approximation of this Boltzmann equation by a diffusion 
equation is introduced, by the way of asymptotic developments; (c) 
practical homogenization methods of transport equation is then 
presented. In particular, the relationships with some general and 
useful methods in neutronic are shown, and some homogenization 
methods in energy and space are indicated. A lot of other points of 
view or complements are detailed in the text or the remarks. 


15832 (IAEA-TECDOC-667(v.1)) Coolant technology of wa- 
ter cooled reactors. V. 1: Chemistry of primary coolant in 
water cooled reactors. International Atomic Energy Agency, Vi- 
enna (Austria). Sep 1992. [117p.] Order Number DE93611205. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a summary of the work performed within the 
framework of the Coordinated Research Programme on Investiga- 
tions on Water Chemistry Control and Coolant Interaction with Fuel 
and Primary Circuit Materials in Water Cooled Power Reactors or- 
ganized by the IAEA and carried out from 1987 to 1991. It is the 
continuation of a programme entitled Reactor Water Chemistry Rel- 
evant to Coolant-Cladding Interaction (IAEA-TECDOC-429), which 
ran from 1981 to 1986. Subsequent meetings resulted in the title of 
the programme being changed to Coolant Technology of Water 
Cooled Reactors. The results of this Coordinated Research Pro- 
gramme are published in four volumes with an overview in the 
Technical Reports Series. The titles of the volumes are: Volume 1: 
Chemistry of Primary Coolant in Water Cooled Reactors; Volume 2: 
Corrosion in the Primary Coolant Systems of Water Cooled Reac- 
tors; Volume 3: Activity Transport Mechanisms in Water Cooled 


ERA Vol. 18, No. 6 173 





21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


Reactors; Volume 4: Decontamination of Water Cooled Reactors. 
These publications should be of interest to experts in water 
chemistry at nuclear power plants, experts in engineering, fuel de- 
signers, research and development institutes active in the field and 
to consultants to these organizations. Refs, figs and tabs. 


15833 (IAEA-TECDOC-—667(v.2)) Coolant technology of wa- 
ter cooled reactors. V. 2: Corrosion in the primary coolant 
systems of water cooled reactors. International Atomic Energy 
Agency, Vienna (Austria). Sep 1992. [75p.] Order Number 
DE93612361. Source: OSTI; NTIS (US Sales Only); INIS. 

The articles of this volume discuss corrosion in the primary 
coolant systems of water cooled reactors. Refs, figs and tabs. 


15834 (IAEA-TECDOC-667(v.3)) Coolant technology of wa- 
ter cooled reactors. V. 3: Activity transport mechanisms in 
water cooled reactors. International Atomic Energy Agency, Vi- 
enna (Austria). Oct 1992. [188p.] Order Number DE93612327. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Activity transport mechanisms in water cooled reactors are dis- 
cussed. Refs, figs, tabs. 


15835 (IAEA-TECDOC-669) Case study on the use of PSA 
methods: Assessment of technical specifications for the reac- 
tor protection system instrumentation. International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. [85p.] Order Number 
DE93612362. Source: OSTI; NTIS (US Sales Only); INIS. 

This case study presents a methodology for the probabilistic 
evaluation of alternative plant technical specifications regarding 
system surveillance frequencies and out-of-service times. The 
methodology is applied to the reactor protection systems of a 4 
loop BWR-RESAR-3S type nuclear power plant. The effect of the 
statistical characteristics of the system on the relative comparison 
of various sets of technical specifications is examined through sen- 
Sitivity studies and an uncertainty analysis. Refs, figs and tabs. 


15836 (IAEA-TECDOC-678) Advanced calculational meth- 
ods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee 
meeting and workshop held in Rez, Czechoslovakia, 7-11 Oc- 
tober 1991. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. [391p.] (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Technical committee meeting and workshop on LWR core design 
parameters, Cadarache (France); Order Number DE93619381. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the Specialists Meeting on Advanced Calcula- 
tional Methods for Power Reactors, held in Cadarache, France, 
10-14 September 1990, was to provide a forum for reviewing and 
discussing selected core physics of water cooled reactors (includ- 
ing high convertors). New methods of advanced calculation for 
advanced fuels and complex geometries of next generation reac- 
tors with a high level of accuracy were discussed and the 
importance of supercomputing and on-line monitoring was also ac- 
knowledged. The meeting was attended by about 60 participants 
from 20 countries who presented 30 papers. The Technical Com- 
mittee Meeting on LWR Core Design Parameters, held in Rez, 
former Czechoslovakia, 7-11 October 1991, provided an opportu- 
nity for participants to exchange their experience on reactor physics 
aspects of benchmark calculations of various lattices, methods for 
core parameter calculations, core monitoring and in-core fuel man- 
agement. At the Workshop there were further discussions related 
to the benchmark problems, homogenization techniques and cross- 
section representations. Thirty-five papers were presented by about 
43 participants from 19 countries. A separate abstract was pre- 
pared for each of the mentioned papers. Refs, figs and tabs. 


15837 (IAEA-TECDOC-—678, pp. 20-23) Improvements in the 
calculational methods of nuclear reactor assemblies. Benoist, 
P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Direction des Reacteurs Nucleaires); Petrovic, 1.; 
Stankovski, Z. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. (CONF-9009532-: Specialists meeting on 
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advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The standard procedure for the calculation of neutron leakage 
rate of an assembly is based on calculating this rate for a homoge- 
neous medium representing approximately the assembly, but not 
the leakage rate of the assembly itself. The method presented here 
allows to take into account, with some approximations, the influ- 
ence of heterogeneous structure of the assembly on the leakage. 
The anisotropic buckling-dependent migration area of the assembly 
in the direction k, which relates buckling in the same direction to 
the effective and the infinite multiplication factor, can be calculated 
using the anisotropic buckling-independent migration area cor- 
rected in an approximately way by the buckling-dependent and the 
buckling-independent migration areas of the homogenized medium. 
The mentioned migration areas are calculated by means of the first 
flight collision probability and the first flight directional collision 
probability. The numerical results show that for ordinary PWR fuel 
assembly the influence of heterogeneity on the leakage is relatively 
small and that the effect increases when the concentration of water 
decreases. This effect could be much more important in more het- 
erogeneous types of reactors. (author). 10 refs, 1 tab. 


15838 (IAEA-TECDOC-678, pp. 29-35) Analysis of the main 
physical and numerical aspects in the modelling of control 
clusters for project calculations. Bruna, G.B. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Paris-La-Defense (France)); Cornilus, P.L.; Poinot, C.; Van Frank, 
C. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. (CONF-9009532-: Specialists meeting on advanced caicula- 
tional methods for power reactors; Technical committee meeting 
and workshop on LWR core design parameters; Specialists meet- 
ing on advanced calculational methods for power reactors; 
Technical committe In Advanced calculational methods for power 
reactors and LWR core design parameters: Proceedings of a spe- 
cialists meeting, held in Cadarache, France, 10-14 September 
1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculation of the reactivity worth of control and safety clusters is 
generally a major issue in the project studies of the PWR type 
nuclear reactors. Adapted procedures are to be searched for ob- 
taining suitable data, because, in practice, computing the absorber 
cross-sections always implies a compromise between the often 
contrasting requirements of the physics and those imposed by the 
environment in the computational chain. In this paper, we summa- 
rize some elements of a wide research and development work 
carried out in Framatome in the aim of getting a deeper under- 
standing on the whole matter, taking into account both its physical 
and computational aspects. All these elements contributed, in vari- 
ous ways, to the definition of a project oriented preliminary 
cross-section generation scheme, well adapted to fulfill the require- 
ments of a calculation chain based on two group, finite difference, 
discrete, diffusion codes. The analysis was performed either with 
the multigroup, collision probability, two dimensional, transport 
APOLLO code, or with the finite difference, centered mesh, diffu- 
sion module of the project chain. All calculations were made in an 
infinite medium assembly approximation. In the whole work, four 
main items were analyzed, in some detail: the origin and splitting 
of the reactivity worth of control clusters; the influence of the trans- 
port scheme; the effect of the diffusion approximations; the overall 
impact of these items on the structure of a project computational 
chain. (author). 8 refs, 5 figs, 2 tabs. 


15839 (IAEA-TECDOC-678, pp. 40-41) The APOLLO-I as- 
sembly spectrum code. Mathonniere, G. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Reacteus Nucleaires); Stankovski, Z. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9009532-: Specialists 





meeting on advanced calculational methods for power reactors; 
Technical committee meeting and workshop on LWR core design 
parameters; Specialists meeting on advanced calculational meth- 
ods for power reactors; Technical committe In Advanced 
calculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

APOLLO-| is a general purpose assembly spectrum code, the 
only one used by the Commissariat a l’Energie Atomique (CEA) 
and by the French utility Electricite de France (EDF) for PWR's cal- 
culations. It is also used by the French manufacturer Framatome 
for reference calculations and, of course, in CEA for development 
of new reactors and to analyze experimental results. As its devel- 
opment began as early as in 1970, the code and its associated 
external cross section library, called APOLIB, has been widely 
tested and qualified, by comparison with experimental results com- 
ing from test facilities or EDF's PWRs. Many studies have been 
carried out with APOLLO-I as different as reference calculations for 
PWR using MOX assemblies, or benchmark calculations on fuel 
dissolver. (author). 10 refs. 


15840 (IAEA-TECDOC-678, pp. 42-50) CRONOS: A modular 
computational system for neutronic core calculations. Lautard, 
J.J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Direction des Reacteurs Nucleaires); Loubiere, S.; 
Fedon-Magnaud, C. International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The CRONOS code has been designed to provide all the com- 
putational means needed for Pressurized Water Reactor 
calculations, including design, fuel management, follow up and ac- 
cidents. CRONOS allows steady state, kinetic and transient 
multigroup calculations of power distribution taking into account the 
thermal-hydraulic feedback effects. All this can be done without 
any limitation on any parameter (energy groups, meshes...). The 
code solves either the diffusion equation or the even parity trans- 
port equation with isotropic scattering and sources. Different 
geometries are available such as 1, 2 or 3 dimensions cartesian 
geometries, 2 or 3D hexagonal geometries and cylindrical geome- 
tries. The numerical method is based on the finite difference or 
finite element methods. CRONOS 2 has been written with the con- 
stant will of optimizing its portability. Presently, it is running on very 
different computers such as IBM 3090, CRAY 1, CRAY 2, SUN 4, 
MIPS RS2030 or IBM RS6000. A special data structure is used in 
order to improve vectorization. CRONOS is based on a modular 
structure that allows a great flexibility of use. It is implemented in 
the SAPHYR system which includes assembly calculation code 
(APOLLO), and thermal-hydraulic core calculation code (FLICA IV). 
A special object oriented language, named GIBIANE, and a 
common tool library have been developed to chain the various com- 
putation modules of those codes. (author). 11 refs, 1 fig., 5 tabs. 


15841 (IAEA-TECDOC-678, pp. 50-54) Rod ejection analy- 
sis in PWRs with a 3D kinetic new code. Gonnet, M. (Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOME), 
92 - Paris-La-Defense (France)); Neaume, C.; Bisiaux, T. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9009532-: Specialists meeting on advanced caiculational 
methods for power reactors; Technical committee meeting and 
workshop on LWR core design parameters; Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mitte In Advanced caiculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
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technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

Standard synthesis method in control rod ejection analysis is 
usually over-conservative and may affect significantly the PWR 
project parameters. A 3D kinetic applied to standard safety analy- 
sis and to a series of penalizing transients (simultaneous ejection 
of 2 rods) is presented here. For this purpose a 3D kinetic code in- 
volving 2-group time dependent diffusion and fine thermal-hydraulic 
models was developed at Framatome. The large number of 
meshes used (30000 to 45000) allows a sufficient accuracy to 
clearly show the margins imposed by the standard approach. (au- 
thor). 1 ref., 8 figs, 2 tabs. 


15842 (IAEA-TECDOC-678, pp. 60-63) Reactor calculations 
with a multiparameters library. Brun, V. (CEA Centre d'Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France)); Chanaron, 
B.; Dubois, J.M. International Atomic Energy Agency, Vienna (Aus- 
tria). Dee 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we propose an approach to compute multiparame- 
ter cross section files. This is the first step of our programme. Our 
goal consists in improving the calculation of a complete reactor cy- 
cle taking into account feedback effects. This reactor is the French 
St-Laurent-B1 reactor which is composed of a UO2 zone and a 
MOX zone. Assembly calculations will be performed with the 
APOLLO-1 transport code. Core calculation will be performed with 
the CRONOS-2 diffusion code which determines the evolution of 
local isotopic concentrations. We are therefore looking for a library 
which contains microscopic two groups cross sections for all heavy 
isotopes and some fission products. We evaluate in this paper the 
effects of the approximations only by cell calculations. The good 
agreement between all the results proves the validity of the ap- 
proach. These results, nevertheless, need to be confirmed by a 
more global analysis of the experimental power distribution and re- 
activity coefficients of the complete core. (author). 1 fig., 9 tabs. 


15843 (IAEA-TECDOC-678, pp. 64-72) Project cell code 
updating for MOX calculation. Vallee, A. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Paris-La-Defense (France)); Bruna, G.B.; Doucet, M.; Doutriaux, D. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9009532-: Specialists meeting on advanced caiculational 
methods for power reactors; Technical committee meeting and 
workshop on LWR core design parameters; Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mitte In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 
Recycling Plutonium in PWRs was obviously followed in Fram- 
atome by a large scale research and development program, 
including theoretical inspections, parametrical studies, experimental 
analysis and contributions to international benchmarks. The aim of 
this wide program is to acquire a full knowledge on the physics of 
the water cooled and moderated Plutonium lattices, in order to al- 
low the project computational methods up-dating. The results have 
allowed an overall significant up-dating of the Framatome project 
computational methods, mainly at the "cell” code level. The main 
achievements in this field are: an up-dating of the four most impor- 
tant Pu isotopes (239, 240, 241, 242) to the JEF-1 level; a 
correction of the Puzgg thermal v; a simplified up-dating of the mi- 
nor actinides; a reevaluation of the equivalent F.P. cross-sections. 
An outline of the whole programme is presented and the main re- 
sults are summarized. Several elements of the qualification are 
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given which are essentially based on critical experiments and 
power plant measurements. (author). 13 refs, 10 figs, 3 tabs. 


15844 (IAEA-TECDOC-678, pp. 73-77) Preparation of cross 
section libraries for PWR uranium and MOX assemblies. Lutz, 
D.C. (Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und En- 
ergiesysteme). International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced caiculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

This report regards the way from cross section data base to few 
group libraries for reactor calculations. It starts with the calculation 
of a very detailed weighting spectrum for the generation of multi- 
group cross sections. Special emphasis is lain on a good resonance 
treatment. In a second step burnup calculations for assembly cells 
have been performed, which in most cases may be 1-dimensional, 
but are 2-dimensional for MOX assemblies. Equivalence theory 
methods have been used to prepare homogeneous 2-group cross 
sections. They are gathered in a multi-parameter representing the 
dependencies of macroscopic cross sections for operational 
conditions. The applicability of the library is demonstrated by 2- 
dimensional cycle calculations for PWRs. (author). 12 refs, 9 figs. 


15845 (IAEA-TECDOC-678, pp. 78-81) Modifications of the 
bumup chains for advanced fuel calculations. Lutz, D.C. 
(Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und En- 
ergiesysteme). International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced caiculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The influences of some minor Actinides on k,, have been 
proven for standard Uranium fuel and some kinds of advanced 
fuel. Pin cell burnup calculations with modified Actinide chains 
showed, that in normal Uranium fuel the effects of (n,2n)-reactions 
and of the isotopes U-234 and Pu-238 are in the permille range 
and cancel each other rather well up to burnup values of 45 Mwd/ 
kg. For higher burnups the connection between Np-237 and the Pu 
chain gets significant. The Am isotopes shouldn't be neglected in 
the burnup range higher 30 MWd/kg. Reprocessed Uranium has a 
higher U-234 concentration than fresh Uranium with an effect of 
0.5% on Kk. Because of the initial U-236 content the connection 
from Np-237 to the Pu isotopes becomes earlier effective. It should 
be established if discharge burnups higher than 30 MWd/kg are 
projected. In MOX fuel the Am isotopes play the leading role, of 
course, and have to be taken into account. Some of the Cm iso- 
topes should be included also in the Actinide chain for MOX 
calculations. The rest absorption of Gd poisoned fuel has been cal- 
culated for extended burnups for Gd oxide contents in fuel of 4% 
and 10%. The values at the minimum are 6% and 14%, respec- 
tively. They increase with the burnup because of build up of Tb 
and Dy. (author). 3 refs, 7 figs. 


15846 (IAEA-TECDOC-€78, pp. 82-86) Improved code sys- 
tem for reactor calculation and validation for advanced WWER 
core analysis. Apostolov, T.G. (Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika); Ivanov, K.N.; Prodanova, R.|. international Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9009532-: Specialists 
meeting on advanced calculational methods for power reactors; 
Technical committee meeting and workshop on LWR core design 
parameters; Specialists meeting on advanced calculational meth- 
ods for power reactors; Technical committe In Advanced 
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calculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the Institute for Nuclear Research and Nuclear Energy WWER 
core analysis code system on the base of our previous codes by 
incorporating improvements in accuracy and efficiency, as well as 
new advanced codes and methodologies has been developed. The 
code system consists of the NESSEL-IV-EC code - for lattice bur- 
nup calculations, HEXAB-3D code - three- dimensional core 
simulator with coupled thermohydraulic module and HEXAB-2D 
code - for two-dimensional rod by rod power distribution calcula- 
tions. Calculation model, recent improvements and test results on 
various WWER benchmark problems are presented. Future activi- 
ties for development and validation of the code system are 
discussed. (author). 16 refs, 4 figs, 1 tab. 


15847 (IAEA-TECDOC-678, pp. 87-97) Skoda computa- 
tional system for WWER reactors. Vacek, J. (Skoda, Pizen 
(Czechoslovakia)); Mikolas, P.; Svarny, J.; Krysl, V. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9009532-—: Specialists meeting on advanced calculational methods 
for power reactors; Technical committee meeting and workshop on 
LWR core design parameters; Specialists meeting on advanced 
calculational methods for power reactors; Technical committe In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The code system that is used in Skoda Plzen for reactor safety 
analysis, in-core fuel management studies, criticality assessment of 
storage pools etc. for WWER-type reactor lattices, and some re- 
sults of its validation, are described in this paper. (author). 13 refs, 
10 figs, 7 tabs. 


15848 (IAEA-TECDOC-678, pp. 98-107) The program 
system KARATE. Gado, J. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics); Kereszturi, 
A.; Trosztel, |. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The program system KARATE is being developed for the calcula- 
tion of the WWER-1000 type reactor. In the first part of the paper, 
the main features of the code system are described. in the second 
part, the first results are presented. (author). 3 refs, 9 figs, 8 tabs. 


15849 (IAEA-TECDOC-678, pp. 107-116) Nodal methods for 
WWER core analysis. Lizorkin, M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii); Pshenin, V.; Novikov, A.; Lazarenko, 
A. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. (CONF-9009532-: Specialists meeting on advanced calcula- 
tional methods for power reactors; Technical committee meeting 
and workshop on LWR core design parameters; Specialists meet- 
ing on advanced calculational methods for power reactors; 
Technical committe In Advanced calculational methods for power 
reactors and LWR core design parameters: Proceedings of a spe- 
cialists meeting, held in Cadarache, France, 10-14 September 
1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 
PERMAK is one of the modules of code package for WWER 
core analyses developed in |.V. Kurchatov Institute. This code is 





used for two-dimensional fine-mesh (mesh step is equal to pins lat- 
tice step) few-group (from 1 to 6) calculations. The code provides 
the following possibilities: single state core calculation. Such calcu- 
lations are used for codes verification on a base of a comparison 
of calculated and measured data obtained at zero power critical 
assemblies; calculations of pin by pin fluxes and power release 
distributions in core layer under burnup taking into account feed- 
back and reloading patterns. Needed for such type calculations 
values of axial bucklings, full power of layer, water temperature 
and boron acid concentration are taken from preliminary three- 
dimensional coarse-mesh calculations. Preliminary prepared 
elementary cells macro cross sections library is used for such cal- 
culations. This library contains information about dependence of 
macro cross sections on burnup, integral neutron spectrum and 
other parameters. Two types of balance equations are realized in 
PERMAK -finite difference diffusion equation and described in Part 
| of this paper, nodal balance equation. Comparison of calculated 
and measured data obtained at ZR-6 zero power assembly shows 
that using nodal type balance equation provides high accuracy of 
calculations of pin power release distribution and critical parame- 
ters for different nonuniform lattices (the full paper contain the 
results of such comparison). Nodal approach similar to that de- 
scribed above is used in three-dimensional coarse-mesh simulator 
BIPR-8 code. 11 refs, figs, 2 tabs. 


15850 (IAEA-TECDOC-678, pp. 117-125) Microdepletion 
and efficiency Investigations of burnable absorbers in WWER 
fuel assemblies. Becker, R. (Kraftwerks- und Anlagenbau AG, 
Berlin (Germany)). International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

In the given material validation results of the local burnup and 
spectrum calculation code NESSEL-4 are summarized. A brief re- 
view about the basics of the applied calculation model and primary 
data is included. For estimation of the code accuracy "Numerical 
Benchmarks”, measurements of "Benchmark-Type” and experimen- 
tal data in WWER typically fuel-arrangements are used. Results of 
calculational-methodical investigations to study the behaviour of 
cluster-absorber micro depletion in WWER fuel assemblies (FA) 
are presented. The influence of cluster absorber treatment on the 
calculated efficiency and micropower release in FA's is evaluated. 
Short remarks to the present quality of gadolinium lattice caicula- 
tions under the "Coordinated Research Program” (GDR-5775), 
arranged by the IAEA Vienna, are attached. (author). 32 refs, 4 
figs, 12 tabs. 


15851 (IAEA-TECDOC-678, pp. 125-130) Reflector model- 
ing in advanced nodal analysis of pressurized water reactors. 
Mueller, E.Z. (Atomic Energy Corp. of South Africa Ltd, Pretoria 
(South Africa). Reactor Theory Div.). International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9009532-: Specialists 
meeting on advanced calculational methods for power reactors; 
Technical committee meeting and workshop on LWR core design 
parameters; Specialists meeting on advanced calculational meth- 
ods for power reactors; Technical committe In Advanced 
calculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Recent progress in the modeling of the reflector regions of pres- 
surized water reactors within the framework of advanced nodal 
diffusion analysis methods is reviewed. Attention is focused on the 
modeling of the radial reflector of a PWR which is most problem- 
atic because of its irregular and heterogeneous structure. 
Numerical results are presented to demonstrate the high accuracy 
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of the methods which are now available for generating nodal re- 
flector parameters and it is shown that errors due to reflector 
modeling in multi-dimensional nodal reactor analysis can be practi- 
cally eliminated. (author). 23 refs, 1 fig., 2 tabs. 


15852 (IAEA-TECDOC-678, pp. 130-135) Treatment of the 
reflector in two-group diffusion calculations for LWRs. Bernnat, 
W. (Stuttgart Univ. (Germany). inst. fuer Kernenergetik und En- 
ergiesysteme). International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

A general method for the treatment of radial or axial reflectors in 
diffusion calculations for light water reactors will be described. The 
method is based on pre-calculated response matrices for the re- 
flector via external boundary conditions e.g. in form of space- and 
energy-dependent albedos at the core/reflector boundary. The re- 
sponse matrices can be calculated with standard multigroup or 
continuous energy Monte Carlo codes and applied for any type of 
solution methods for the two-group diffusion equation (e.g. finite 
difference methods, nodal expansion methods or finite element 
methods). The advantages of the method are an accurate treat- 
ment of neutron transport in the reflector and saving of computer 
time due to a reduced problem size (no meshes for reflectors are 
necessary). (author). 11 refs, 4 figs. 


15853 (IAEA-TECDOC-678, pp. 136-142) Calculational 
methods for PWRs. Krebs, J. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Direction des Reacteus 
Nucleaires); Laigle, M.C.; Lenain, R.; Mathonniere, G.; Nicolas, A. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9009532-: Specialists meeting on advanced calculational 
methods for power reactors; Technical committee meeting and 
workshop on LWR core design parameters; Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mitte In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop hek’ in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The design procedure for PWR reactors has two main stages: 
the assembly transport calculations (computed by the APOLLO 
code) and the core calculation, achieved by the diffusion code 
CRONOS. For rodded or poisoned assemblies, the transport calcu- 
lation uses the DPOO option (no cell cylinderization and face 
differentiation) at the very time when the non rodded ones are ac- 
curately treated by the ROTH option (cell cylinderization and no 
face differentiation). The core calculation in diffusion theory neces- 
sitates condensations for cross sections: on space (pin-by-pin or 
per assembly) and energy (2 groups). Different numerical methods 
have been studied (finite elements and finite differences). The 3D 
power transient calculations need more accurate flux precision cri- 
teria than fuel depletion studies. This comes from the evolution of 
the axial Xenon distribution. In case of large meshes (homoge- 
neous description of the core), the linear approximations are not 
precise enough to render the radial flux shape. Sufficient results 
are given by the parabolic finite element with 4 meshes per assem- 
bly, with a reduced cost compared to the cubic approximation with 
4 meshes, chosen as reference. When taking into account the 
feedback effects for 2D core calculations, the power shape is more 
sensible to the heat transfer coefficient than to the thermalhydraulic 
mesh and to the channel exchange hypothesis. This design proce- 
dure has been compared to measures that have been obtained at 
the beginning of life of the CP1 PWR 900 reactors. The homoge- 
neous one overestimates the rod efficiency (about 6%). The 
pin-by-pin calculation is in very good agreement with the measure- 
ments. (author). 10 refs, 7 figs, 5 tabs. 
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15854 (IAEA-TECDOC-678, pp. 162-165) PWR core physics 
calculations using the COCCINELLE code. Bangil, C. (Electricite 
de France (EDF), 92 - Clamart (France). Direction des Etudes et 
Recherches); Blanchon, F.; Hemmerich, P.; Planchard, J.; 
Verwaerde, D.; West, J.P.; Ferrier, A.; Jourdan, V.; Barral, J.C. In- 
ternational Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9009532-: Specialists meeting on advanced calculational 
methods for power reactors; Technical committee meeting and 
workshop on LWR core design parameters; Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mitte In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

In France, the large share of Nuclear (PWR) power piants in the 
installed electricity generation capacity has, for economic reasons, 
led to consider different operation modes, as well as different fuel 
management strategies. As a matter of fact, load follow, stretch- 
out, together with four batches fuel management and plutonium 
recycling are part and parcel of EDF’S nuclear reactor operation 
situations. In this context and in order to improve the PWRs pro- 
ductivity and flexibility, calculation routes as well as surveillance 
systems have to take into consideration such situations that require 
detailed core calculations (3D, Pin power distribution...). Therefore, 
EDF is developing its own core calculation tools including neutron- 
ics diffusion and thermalhydraulics codes. As regard Neutronics, 
the COCCINELLE software is being developed for light water reac- 
tor static and kinetic calculations, mainly devoted to the following 
applications: Core Design, Fuel Management, Safety, Off line Mon- 
itoring, On-line Surveillance. Major efforts of development were 
recently devoted to 3D space time kinetics calculations using de- 
tailed thermalhydraulics. (THYC code for 3D core thermalhydraulics 
and CATHARE for overall NSSS thermalhydraulics). First applica- 
tions were obtained for such accidental situations as a control rod 
ejection or a steam line break which put forward the feasibility of 
such internal or external code coupling. The paper also presents a 
specific module that was developed for neutron data parameters 
adjustment based upon 3D importance calculation. A first series of 
tests is presented in the case of core monitoring calculations which 
put forward the applicability of such a module. (author). 4 refs, 3 
figs. 


15855 (IAEA-TECDOC-678, pp. 167-171) Westinghouse ad- 
vanced fuel management system. Chao, Y.A. (Westinghouse 
Commercial Nuclear Fuel Div., Pittsburgh, PA (United States)); 
Nguyen, T.Q.; Casadei, A.L. International Atomic Energy Agency, 
Vienna (Austria). Dec 1992. (CONF-9009532-: Specialists meeting 
on advanced calculational methods for power reactors; Technical 
committee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The Westinghouse Incore Fuel Management analysis methodol- 
ogy has been qualified and implemented for a broad range of fuel 
management strategies and operating conditions. Monitoring of the 
performance and additions to the qualification database provide a 
continuous process for methodology upgrades. Additions to the ex- 
perience database include performance for other NSSS and fuel 
assembly designs, including large guide thimble and off-center as- 
sembly core configuration, Mixed-Oxide reload design, and 
Gadolinia burnable absorber. Several other functional interfaces 
are required for the design, safety evaluation, licensing, operation 
support and core monitoring of PWR cores. In-core fuel manage- 
ment methods need to provide the data required for these 
interfaces in a consistent manner (format and accuracy) so as to 
avoid unnecessary conservatisms that penalize operational mar- 
gins. This paper reviews recent results in the Westinghouse Incore 
Fuel Management methodology. (author). 3 refs, 5 figs, 2 tabs. 
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15856 (INIS-mf-13492) Safety Indices (Set of indices used 
by the State Surveiliance over Nuclear Safety, Czechoslovak 
Atomic Energy Commission, to evaluate the operating safety of 
nuclear power plants in Czechoslovakia, and results of evalua- 
tion for the period of 1991 to June 1992). Bezpecnost jadernych 
zarizeni. Rehacek, R. (Ceskoslovenska Komise pro Atomovou En- 
ergii, Prague (Czechoslovakia)). 1992. [64p.] (In Czech). Order 
Number DE93619440. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Fields of operation of nuclear power plants are identified to 
which the set of safety indices can be applied. The choice was 
made with regard to the State Surveillance needs and require- 
ments and to the feasibility of obtaining a sufficient volume of 
objective data. Examined were significant events (unscheduled 
emergency shutdowns, violation of the safe operation limits and 
conditions, etc.), function of the safety systems and their operabil- 
ity, hermeticity of barriers, reliability of fuel, radiation protection, 
and environmental protection (specific activity of radioactive re- 
leases). The results obtained serve as a source of information on 
the trends in the nuclear power plant operation, for the identifica- 
tion of weak spots in the plant operation, for determining the aims 
of inspection activities and as a document in support of decisions 
made and requirements imposed. (M.D.). Figs., diagrams. 


15857 (NUREG/CP-0122-Vol.1, pp. 275-295) Lessons 
leamed from fatique failures in major FWR components. Ware, 
A.G. (Idaho National Engineering Lab., Idaho Falls (US)); Shah, 
V.N. Nuclear Regulatory Commission, Washington, DC (United 
States). Sep 1992. DOE Contract AC07-761D01570. (CONF- 
920375-Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

This paper evaluates the field fatigue failure experience and de- 
scribes the lessons learned that can be employed in managing 
fatigue damage at the sites of these failures and at other suscepti- 
ble sites. Fatigue damage has resulted in cracks on the inside 
surfaces of vessels and piping, and in some cases, through-wall 
cracks resulting in coolant leakage. All of the fatigue failures re- 
sulted from conditions or stressors that were not accounted for in 
the original design analyses. In some cases, it has proven difficult 
to discover fatigue cracks using conventional inservice inspection 
methods; several cracks were detected because of leakage. Sup- 
plementary monitoring and inspection techniques such as fatigue 
monitoring, acoustic emission monitoring, and time-of-flight- 
diffraction ultrasonic testing can be used to assist in identifying 
susceptible sites, estimating crack growth, and sizing existing fa- 
tigue cracks. It is important to identify the root cause of failures 
because once the stressors and degradation mechanisms are 
known, changes in operating procedures and designs can be im- 
plemented to mitigate future fatigue damage. 


15858 


(NUREG/CP-0122-Vol.1, pp. 250-274) Aging manage- 
ment of major light water reactor components. Shah, V.N. 
(idaho National Engineering Lab., Idaho Falls (US)); Sinha, U.P.; 
Ware, A.G. Nuclear Regulatory Commission, Washington, DC 
(United States). Sep 1992. (CONF-920375-Vol.1: Aging research 
information conference, Rockville, MD (United States), 24-27 Mar 
1992). In Proceedings of the Aging Research Information Confer- 


ence: Volume 1. 556p. Order Number DE92041279. Source: 
OSTI; NTIS; INIS; GPO. 

Review of technical literature and field experience has identified 
stress corrosion cracking as one of the major degradation mecha- 
nisms for the major light water reactor components. Three of the 
stress corrosion cracking mechanisms of current concern are (a) 
primary water stress corrosion cracking (PWSCC) in pressurized 
water reactors, and (b) intergranular stress corrosion cracking 
(IGSCC) and (c) irradiation-assisted stress corrosion cracking 
(IASCC) in boiling water reactors. Effective aging management of 
stress corrosion cracking mechanisms includes evaluation of inter- 
actions between design, materials, stressors, and environment; 
identification and ranking of susceptible sites; reliable inspection of 
any damage; assessment of damage rate; mitigation of damage; 





and repair and replacement using corrosion-resistant materials. 
Management of PWSCC includes use of lower operating tempera- 
tures, reduction in residual tensile stresses, development of reliable 
inspection techniques, and use of Alloy 690 as replacement mate- 
rial. Management of IGSCC of nozzle and attachment welds 
includes use of Alloy 82 as weld material, and potential use of hy- 
drogen water chemistry. Management of IASCC also includes 
potential use of hydrogen water chemistry. 


15859 (NUREG/CP-0122-Vol.1, pp. 346-364) Life testing of 
a low voltage air circuit breaker. Subudhi, M. (Brookhaven Na- 
tional Lab., Upton, NY (US)); Aggarwal, S. Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. (CONF- 
920375—Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

A DS-416 low voltage air circuit breaker manufactured by West- 
inghouse was mechanically cycled to identify age-related 
degradation in the various breaker subcomponents, specifically the 
power-operated mechanism. This accelerated aging test was per- 
formed on one breaker unit for over 36,000 cycles. Three separate 
pole shafts, one with a 60-degree weld, one with a 120-degree 
weld, and one with a 180-degree weld in the third pole lever were 
used to characterize cracking in the welds. In addition, during the 
testing three different operating mechanisms and several other 
parts were replaced as they became inoperable. Among the seven 
welds on the pole shaft, No. 1 and No. 3 were found to be critical 
ones whose fracture can result in misalignment of the pole levers. 
This can lead to problems with the operating mechanism, including 
the burning of coils, excessive wear in certain parts, and over- 
stressed linkages, Furthermore, the limiting service life of a number 
of subcomponents of the power-operated mechanism, including the 
operating mechanism itself, were assessed. Based on these find- 
ings, suggestions are provided to alleviate the age-related 
degradation that could occur as a result of normal closing and 
opening of the breaker contacts during its service life. Also, cause 
and effect analyses of various age-related degradation in various 
breaker parts are discussed. 


15860 (NUREG/CP-0122-Vol.1, pp. 389-416) Aging evalua- 
tion of nuclear plant RTDs and pressure transmitters. 
Hashemian, H.M. (Analysis and Measurement Service Coprp., 
Knoxville, TN (US)); Farmer, W.S. Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. (CONF- 
920375—Vol.1: Aging research information conference, Rockville, 
MD (United States), 24-27 Mar 1992). In Proceedings of the Aging 
Research Information Conference: Volume 1. 556p. Order Num- 
ber DE92041279. Source: OSTI; NTIS; INIS; GPO. 

This paper presents the results of two experimental research 
projects on aging of resistance temperature detectors (RTDS) and 
pressure, level, and flow transmitters of the types used for safety- 
related measurements in nuclear power plants. The main purpose 
of these projects was to establish objective intervals for periodic 
testing or replacement of these sensors. Based on the aging data 
generated in these projects, it has been concluded that both the re- 
sponse time and calibration of RTDs and pressure transmitters can 
suffer measurable degradation and that the problem is manageable 
by periodic testing and calibration performed once every fuel cycle. 


15861 (NUREG/CR-5822) Analysis of thermal mixing and 
boron dilution in a PWR. Sun, J.G. (Argonne National Lab., IL 
(United States)); Sha, W.T. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Programs; Argonne 
National Lab., IL (United States). Feb 1993. 91p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (ANL-91/43). Source: OSTI; 
NTIS; INIS; GPO. 

Thermal mixing and boron dilution In a pressurized water reactor 
were analyzed with COMMIX codes. The reactor system was a 
four-loop Zion reactor that was initially filled with hot boron-rich wa- 
ter. It wasassumed that the reactor coolant pumps are tripped. 
Following the trip, cold unborated water from seal injection or other 
sources continuously flows into the reactor coolant system and di- 
lution takes place first in the pump suction line and then in the 
reactor vessel. The thermal mixing and boron dilution under these 
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conditions were analyzed. For the analysis of thermal mixing, water 
at room temperature (referred to as cold water) was fed into the 
cold leg of the reactor system at various flow rates. For the analy- 
sis of boron dilution, cold and hot unborated water was fed into the 
cold leg at a high flow rate. The subsequent transient thermal mix- 
ing and boron dilution that would occur in the reactor system were 
simulated for 1-2 h, depending on the flow rate. A third analysis 
was performed for the boron dilution after the startof the reactor 
coolant pump, which forces a slug of cold unborated water from 
the pump suction line into the reactor vessel. This transient was 
simulated for 20 sec, by which time the slug has been pushed out 
of the reactor core. The rates of reactivity insertion were evaluated 
for these analyses. 


15862 (ORGREZ-553196/71) Guarantee measurements of 
the K 5 boiler for the Temelin nuclear power plant. Misek, J.; 
Pavlita, Z.; Skrivankova, Z. ORGREZ, Brno (Czechoslovakia). Apr 
1991. [12p.] (in Czech). Order Number DE93614375. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Guarantee tests and their results are described for the 25 t.h—" 
gas boiler K 5 designed for the Temelin nuclear power plant. Com- 
ments on the plan of guarantee measurements were taken into 
account in the introductory record of guarantee tests. The mea- 
sured through-flows of feedwater, pre-heated steam and burnt gas 
were determined by calculation and were found to be correct. The 
guaranteed values of efficiency were achieved. (M.D.). 


15863 (VTT-PUB—103) Finlte-element pre-analysis for pres- 
surized thermoshock tests: Vessel 1: Tests 4, 5 and 6. 
Keinaenen, H. (Technical Research Centre of Finland, Espoo (Fin- 
land). Metals Lab.); Talja, H.; Lehtonen, M.; Rintamaa, R.; 
Ahistrand, R.; Nurkkala, P.; Rajamaeki, P.; Bljumin, A.; Timofeev, 
B. Technical Research Centre of Finland, Espoo (Finland). May 
1992. [36p.] Order Number DE93612363. Source: OSTI; NTIS; 
INIS. 

The behaviour of a model pressure vessel is studied in a pres- 
surized thermal shock loading. The tests were performed at the 
Prometey Institute in St. Petersburg. The calculations were per- 
formed at the Technical Research Centre of Finland. The report 
describes the preliminary finite-element analyses for the fourth, fifth 
and sixth thermoshock tests with the first model pressure vessel. 
Seven pressurized thermoshock tests were made with the same 
model using five different flaw geometries. In the first three tests 
the flaw was actually a blunt notch. In the two following tests (tests 
4 and 5) a sharp pre-crack was produced before the test. In the 
last two test (tests 6 and 7) the old crack was used. According to 
the measurements and post-test ultrasonic examination of the 
crack front, the sixth test led to significant crack extension. Both 
temperatures and stresses were calculated using the finite-element 
method. The calculations were made using the idealized initial flaw 
geometry and preliminary material data. Both two-and three- 
dimensional models were used in the calculations. J-integral values 
were calculated from the elastic-plastic finite-element results. The 
stress intensity factor values were evaluated on the basis of the 
calculated J-integrals and compared with the preliminary material 
fracture toughness data obtained from the Prometey Institute. 


15864 (WSRC-RP-92-1278) Excess plutonium disposition 
using ALWR technology. Phillips, A. (ed.); Buckner, M.R.; Rad- 
der, J.A.; Angelos, J.G.; inhaber, H. Westinghouse Savannah River 
Co., Aiken, SC (United States). Feb 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93008933. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Office of Nuclear Energy of the Department of Energy char- 
tered the Plutonium Disposition Task Force in August 1992. The 
Task Force was created to assess the range of practicable means 
of disposition of excess weapons-grade plutonium. Within the Task 
Force, working groups were formed to consider: (1) storage, (2) 
disposal,and(3) fission options for this disposition,and a separate 
group to evaluate nonproliferation concerns of each of the alterna- 
tives. As a member of the Fission Working Group, the Savannah 
River Technology Center acted as a sponsor for light water reactor 
(LWR) technology. The information contained in this report details 
the submittal that was made to the Fission Working Group of the 
technical assessment of LWR technology for plutonium disposition. 
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The following aspects were considered: (1) proliferation issues, (2) 
technical feasibility, (3) technical availability, (4) economics, (5) 
regulatory issues, and (6) political acceptance. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 16069, 16070, 16105, 16110, 16622 


15865 (CEA-CONF—11088) Presentation of decay heat re- 
moval computer codes used for gas cooled reactors. Carvalio, 
G.; Dobremelie, M.; Mejane, A. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Mecanique et de Technolo- 
gie. 1992. [13p.] (CONF-9207180-: Meeting on Decay Heat 
Removal and Heat Transfer under Normal and Accident Conditions 
in Gas-Cooled Reactors, Juelich (Germany), 6-9 Jul 1992). Order 
Number DE93617520. Source: OSTI; NTIS (US Sales Only); INIS. 
For the existing French Magnox type reactors, two computer 
codes have been developed to analyze the transient after reactor 
shutdown: The first one (’GITA’), is representative of the short term 
evolution (less than 2 days) and it includes a refined representation 
of all the reactor components. The second one, 'LOTE’, has been 
developed to represent the long term evolution (from 2 days to 
several months) with a simplified representation of the main com- 
ponents of the reactor. One example of accident simulation is 
presented for existing Magnox reactor. Moreover, as a part of the 
French program on the future reactors, an analysis of the modular 
high temperature has been initiated. 2D and 3D general flow and 
conduction codes are used for this analysis: DELFINE is a 2D con- 
duction code including a 1D thermosyphon model, it has been 
used for decay heat removal analysis. TRIO is a 3D flow code in- 
cluding 3D radiation, conduction and convection heat transfer. It is 
used for detailed thermal analysis during accidental conditions. 


15866 (CEA-CONF—11133) Towards a 50% efficient nuclear 
power plant. Tilliette, Z.P. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [10p.] (CONF-920801-: 27. intersociety energy conversion 


engineering conference, San Diego, CA (United States), 3-7 Aug 


1992). Order Number DE93618494. Source: 
Sales Only); INIS. 

The unique high temperature nuclear heat source the modular 
high temperature reactor (MHTGR) is should make it possible to 
associate the nuclear energy and an efficient heat conversion 
means, following the example of present successful, fossil-fired 
combined cycle power plants. In order to reach this goal, a topping 
closed gas cycle is proposed, but only in combination with a bot- 
toming steam cycle, for the investigated applications. The adopted 
reactor outlet temperature is 900 deg C. Results are given for four 
examples which have been thoroughly evaluated but are not yet fi- 
nal, optimal versions. Two of them are direct He cycle concepts 
which afford net plant efficiencies of 47.2 and 47.5 per cent. The 
aspects of arrangement simplification and primary circuit concerns 
are discussed. Two other cases feature an indirect topping gas cy- 
cle either a single expansion one or a reheat one. Owing to a 
greater cycle adaptation flexibility, net plant efficiencies of 48.3 and 
50.4 per cent respectively are obtained. Temperature profiles, plant 
diagrams, main parameters values and primary circuit arrange- 
ments are presented. By comparison with most of the nuclear 
reactors currently in operation, for a same power output, 35 per 
cent less uranium fuel can be burnt. 35 per cent less fission prod- 
ucts and radioactive wastes can be produced and 50 per cent less 
waste heat can be rejected. 


15867 (CIR-83-14E) Nuclear power systems: their safety. 
Myers, L.C. Library of Parliament, Ottawa, ON (Canada). Science 
and Technology Div. 7 Dec 1988. [17p.] Order Number 
DE93612425. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the issue of the safety of nuclear power 
plants and provides brief accounts of some of the most serious re- 
actor accidents that have occurred to date. (7 refs.). 


15868 (CNIC—00573) Research and development of HTR 
fuel element. Xu Shijiang (inst. of Nucl. Energy Technology, Ts- 
inghua Univ., Beijing (China)); Xu Zhichang; Yang Bing; Zuo Kaifen; 
Qiu Xueliang; Tang Chunhe. China Nuclear Information Centre, 


OSTI; NTIS (US 
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Beijing, BJ (China). Jan 1992. [15p.] (TSHUNE-0027.). Order 
Number DE93612426. Source: OSTI; NTIS (US Sales Only); INIS. 

Spherical fuel element is chosen for 10 MW HTR test module to 
be built in china. It is composed of a fuel zone with the diameter of 
50 mm and a fuel-free shell with the thickness of 5 mm. The fuel 
zone is made of coated fuel particle of TRISO type and the shell is 
made of the same material as the matrix of the fuel zone. A modi- 
fied external gelation process was used for producing the fuel 
kernel of the coated fuel particle, with this method, the fabrication 
process was improved. Coated fuel particle with pre-irradiation 
properties comparable to that published in literature has been pro- 
duced, preliminary irradiation experiment has been done on the 
coated fuel particle, the results are encouraged. Nuclear pure natu- 
ral flake graphite has been obtained by chemical purification 
process. Spherical fuel element with the properties fulfilling the 
design specification has been fabricated. Normal and special quali- 
fication method has been set up or developed for the research and 
development work. 


15869 (CNIC—00580) Fission product released experiment 
of coated fuel particles. Xu Shijiang (Inst. of Nucl. Energy Tech- 
nology, Tsinghua Univ., Beijing (China)); Yang Bing; Tang Chunhe; 
Zhu Junguo; Huang Jintao; Zhang Binzhong; Luo Jinghan. China 
Nuclear Information Centre, Beijing, BJ (China). Jan 1992. [9p.] 
(TSHUNE-0028.). Order Number DE93612427. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Four samples of coated fuel particles were irradiated in the 
Heavy-Water Research Reactor of the Institute of Atomic Energy. 
Each of them was divided into two groups and irradiated to the 
burn up of 0.394% fima and 0.788% fima in two static capsules, 
respectively. After irradiation and cooling, post irradiation annealing 
experiment was carried out, the release ratios of the fission prod- 
uct '5Xe and 151! were measured, they are in the order of 
10-®~10-7. The fission product release ratio of naked kernel was 
also measured under the same conditions as for the coated fuel 
particles, the ratio of the fission product release of the coated fuel 
particles and of the naked kernel was in the order of 10-5~10-4. 


15870 (CONF-921102-38) IAEA activities in gas-cooled re- 
actor technology development. Cleveland, J. (international 
Atomic Energy Agency, Vienna (Austria). Div. of Nuclear Power); 
Kupitz, J. Oak Ridge National Lab., TN (United States). [1992]. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Joint American Nuclear Society 
(ANS)/European Nuclear Society (ENS) international meeting on 
fifty years of controlled nuclear chain reaction: past, present, and 
future; Chicago, IL (United States); 15-20 Nov 1992. Order Number 
DE93004162. Source: OSTI; NTIS; INIS; GPO Dep. 

The International Atomic Energy Agency (IAEA) has the charter 
to “foster the exchange of scientific and technical information”, and 
“encourage and assist research on, and development and practical 
application of, atomic energy for peaceful uses throughout the 
world”. This paper describes the Agency's activities in Gas-cooled 
Reactor (GCR) technology development. 


15871 (CONF-930318-5) Stability of test environments for 
performance evaluation of materials for the modular high- 
temperature gas-cooled reactor. Edgemon, G.L. (Georgia Inst. of 
Tech., Atlanta, GA (United States)); Wilson, D.F.; Bell, G.E.C. Oak 
Ridge National Lab., TN (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From NACE annual corrosion conference and 
materials performance and corrosion show; New Orleans, LA 
(United States); 7-12 Mar 1993. Order Number DE93005936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Stability of the primary helium-based coolant test gas for use in 
performance ests of materials for the Modular High-Temperature 
Gas-Cooled Reactor (MHTGR) was determined. Results of tests of 
the initial gas chemistry from General Atomics (GA) at elevated 
temperatures, and the associated results predicted by the 
SOLGASMIX™ modelling package are presented. Results indicated 
that for this gas composition and at flow rates obtainable in the test 
loop, 466 + 24C is the highest temperature that can be maintained 
without significantly altering the specified gas chemistry. Four addi- 
tional gas chemistries were modelled using SOLGASMIX™. 





15872 (DOE/NP/0015S-T1) Coal based nuclear graphites 
for the new production gas cooled reactor: Quarterly technical 
report, March 1, 1991-March 31, 1991. West Virginia Univ., Mor- 
gantown, WV (United States). Energy and Water Research Center. 
31 Mar 1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91NP00159. Order Number 
DE93007310. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report consists of work plans and milestone charts for the 
project: Coal-Based Nuclear Graphites for New Production Gas 
Cooled Reactors. 


15873 (EGG-NPR-10248) ABAQUS computer code valida- 
tion report for NP-MHTGR fuel and target applications. 
Wadsworth, D.C.; Miller, G.K. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Jun 1992. 64p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93004559. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This document presents the ABAQUS code validation report 
which encompasses the current NP-MHTGR fuel and target appli- 
cation of the code. For the NP-MHTGR, the ABAQUS general 
purpose finite element stress analysis code is used to model the 
behavior of TRISO-coated NP-MHTGR fuel and target particles 
and benchmark fuel and target probability models and software. 
While some capabilities of the ABAQUS code may be useful for 
modeling accident behavior, it is not intended to be used in the as- 
sessment of NP-NHTGR accidents at this time. 


15874 (IAEA-TECDOC-€78, pp. 23-29) The CACTUS trans- 
port method in WIMS. Halsall, M.J. (Winfrith Technology Centre, 
AEA Thermal Reactor Services, Dorset (United Kingdom). Physics 
and Thermal Hydraulics Div.). international Atomic Energy Agency, 
Vienna (Austria). Dec 1992. (CONF-9009532-—: Specialists meeting 
on advanced calculational methods for power reactors; Technical 
committee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced caiculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 
CACTUS solves the differential transport equation in two dimen- 
sions by the so-called Characteristics Method. By means of a 
combination of carefully selected numerical ‘tracks’ and a general, 
if somewhat tedious method of geometry description, the method 
has been used to solve a wide range of very complicated geome- 
tries from simple pincells to supercells (colorsets) of Advanced 
Gas-cooled Reactor (AGR) channels. In all of these cases the 2D 
geometry is solved exactly without the need to smear fuel pins. 
This paper describes the rather simple equations solved by CAC- 
TUS and explains the tracking methods that automatically impose 
the required boundary conditions. The accuracy of the solution is 
dependent on the number of angles at which tracks are evaluated, 
and also on the spacing between them. In this respect, the method 
has similarities with numerical methods of integrating collision prob- 
abilities; it is significantly different in that the transport equation is 
solved along each track segment in turn. One disadvantage of the 
method is that both azimuthal and polar angles must be integrated 
numerically. The methods have been only worked out in detail for 
rectangular outer boundaries, i.e. for square or rectangular pitch 


lattices, but could be applied equally well to hexagonal systems. 5 
refs, 6 figs. 


15875 (IAEA-TECDOC-678, pp. 181-191) The problem of 
creating a full scale computer simulation code complex for 
NPPs with RBMK reactors. Danilova, E.N. (R and D Inst. of 
Power Engineering, Moscow (Russian Federation)); Zinov’eva, 
N.K.; Podlazov, L.N.; Smirnov, S.V.; Trekhov, V.E. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9009532-: Specialists meeting on advanced calculational methods 
for power reactors; Technical committee meeting and workshop on 
LWR core design parameters; Specialists meeting on advanced 
calculational methods for power reactors; Technical committe In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 


21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 
2103 Power Reactors, Nonbreeding, Graphite Moderated 


Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The presented paper reviews the problem of choice and justifica- 
tion of digital solution algorithms of spatial model and its realization 
on computers, as well as research technical problems which deal 
with the creation of the full scale modelling complex and special di- 
alog system of communication with this complex system that will 
be applicable to NPP reactors of the channel type. 2 figs. 


15876 (IAEA-TECDOC-—694) Safety assessment of pro- 
posed improvements to RBMK nuclear power plants: Report 
of the IAEA extrabudgetary programme on the safety of RBMK 
nuclear power plants. International Atomic Energy Agency, Vi- 
enna (Austria). Mar 1993. [120p.] Order Number DE93619448. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this report is to summarize the findings and rec- 
ommendations of a Consultants Meeting convened by the IAEA in 
Vienna (27 October - 5 November 1992) to review new design fea- 
tures and modifications proposed or already implemented for 
RBMK reactors. This information was provided in four technical ar- 
eas, namely: Core Monitoring and Control, Pressure Boundary 
Integrity, Accident Mitigation and Electric Power Supply. The report 
also presents the status of the modifications at the plants as given 
by the RBMK specialists. The limited information available and the 
time constraints did not allow the review to be conducted at the 
level of a peer review, and the findings and recommendations 
made reflect the limited scope of the review. More detailed reviews 
and analysis focusing on selected safety issues are required and 
should be conducted on a generic and plant specific basis as ap- 
propriate. In Chapters 2-5 of the report the main findings and 
recommendations for the four topical areas reviewed are summa- 
rized. Appendices I-IV reflect the results of the discussions held at 
the meeting and provide more detailed information on the review. 
17 refs, 27 figs, 17 tabs. 


15877 (ORNUFTR-4464) [High-temperature application of 
nuclear energy]: Foreign trip report, October 16-24, 1992. 
Kerr, H.T. Oak Ridge National Lab., TN (United States). 2 Nov 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009219. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The IAEA-sponsored TCM was a 1-1/2-day period of discussion 
and presentation about process applications that utilize high tem- 
perature heat supply as could be provided by a High-Temperature 
Gas-Cooled Reactor (HTGR). Most of the presentations were fo- 
cused on production of transportation fuels such as methanol and 
hydrogen and on recovery of heavy oils. Following the TCM, a 1/2- 
day workshop sponsored by the International Atomic Energy 
Agency (IAEA) and Japan Atomic Energy Research Institute 
(JAERI) was held to identify potential high-temperature process 
heat applications that could be demonstrated at JAERI’s High Tem- 
perature Engineering Test Reactor (HTTR) now under construction. 
One day was devoted to touring of JAERI’s Oarai site where most 
HTGR related facilities - including the HTTR - are located. The 
two-day JAERI symposium on HTGR Technology included numer- 
ous presentations on energy requirements and HTGR programs in 
different countries, fuel development, safety features, and process 
heat applications. 


15878 (SIS—1992:2) The incident at the power reactor at 
Sosnovyj Bor, St. Petersburg. Backe, S. (and others); 
Berthelsen, T.; Fosmark, H. Statens Inst. for Straalehygiene, Oslo 
(Norway). Apr 1992. [24p.] (in Norwegian). Order Number 
DE93612428. Source: OSTI; NTIS; INIS. 

In the morning the 24th of March Norwegian authorities were in- 
formed by Russian authorities and IAEA about an incident at the 
nuclear power station in Sosnovyj Bor near St. Petersburg. The 
National Institute of Radiation Hygiene was alarmed together with 
other Norwegian organizations through the Norwegian Emergency 
Committee and by Norwegian press media. This report gives a 
summary of the incident, the release of radioactive substances and 
of the actions taken by the National institute of Radiation Hygiene. 
The incident did not affect the Norwegian territory and will not 
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represent any health risk for Norwegian citizens staying in St. Pe- 
tersburg under and after the incident. The Norwegian authorities 
did not advice any restrictions on travelling activities to the St. Pe- 
tersburg area. 2 refs., 7 figs., 4 tabs. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 15395, 15832, 15833, 15834, 16000, 
16001, 16013, 16051 


15879 (AECL-10630) Nuclear sources of hydrogen in 
CANDU fuel channels. Lone, M.A. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jun 1992. 
[84p.] Order Number DE93612447. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The contribution to hydrogen ingress from nuclear processes is 
evaluated. The processes investigated are: the production of pro- 
tons and deuterons by the (n,p), (n.d), (7,p), and (+,d) reactions in 
Zr, Nb, and chemical impurities in the fuel channel materials; the 
implantation in the fuel channel of the high-energy protons and 
deuterons generated by the collisions of fast neutrons with hydro- 
gen and deuterium in the cooling water; and, the implantation of 
the protons produced by the photo-disintegration of deuterium in 
the cooling water and the implantation of the protons produced by 
the photo-disintegration of deuterium. The total ingress over a 20- 
year time span from the nuclear sources is calculated to be less 
than 6 ppm by wt. The study indicates that impurities like nitrogen 
could generate high levels of hydrogen from N(n,p)C reaction if the 
impurity levels are not controlled. 


15880 (BARC—1992/E/004) The stress analysis of modera- 
tor pump casing of RAPP-3,4 and Kaiga-1,2. Chawla, D.P. 
(Bhabha Atomic Research Centre, Bombay (india). Reactor 
Engineering Div.); Dutta, B.K.; Kushwaha, H.S. Bhabha Atomic Re- 
search Centre, Bombay (india). 1992. [67p.] Order Number 
DE93618496. Source: OSTI; NTIS (US Sales Only); INIS. 

In the PHWR for circulation of moderator (heavy water), the 
centrifugal pumps are used. These pumps are safety class 2 com- 
ponents. In each of the units of RAPP-3,4 and Kaiga-1,2, there are 
five such moderator pumps. The piping loads acting at different 
nozzles of the pump casing were found to be several times more 
than the values quoted in API Standard 610. Hence it was required 
to qualify these pump units as per ASME Section Ill NC. The de- 
tailed stress analysis of pump casing is carried out using finite 
element technique. The three dimensional finite element model of 
pump casing is prepared due to geometrical and loading complexi- 
ties. Analysis has been carried out for each of the five pump 
casings with their corresponding loads. The analysis showed that 
the stresses in all the pump casings is less than allowable stress 
intensity value of the material as per alternate rules given in ASME 
Section Ill NC-3200 (1977). (author). 6 refs., 18 figs., 12 tabs. 


15881 (BARC—1992/E/016) An assessment of the waterside 
corrosion and hydrogen pick-up in the zircaloy-2 pressure 
tubes of PHWR. Sah, D.N. (Bhabha Atomic Research Centre, 
Bombay (india). Radiometallurgy Div.). Bhabha Atomic Research 
Centre, Bombay (india). 1992. [20p.] Order Number DE93618497. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In view of the deleterious effect of hydriding on the operating life 
of zircaloy-2 pressure tubes in PHWRs there is an urgent need for 
the assessment of the status of the pressure tubes with respect to 
corrosion and hydrogen pick-up in the operating PHWRs. A model 
has been developed for analysing the waterside corrosion and 
hydrogen pick-up in the zircaloy-2 pressure tubes under reactor op- 
erating conditions. This model predicts the axial profiles of oxide 
layer thickness and hydrogen pick-up in the pressure tubes as a 
function of the operating time of the reactor. The prediction of hy- 
drogen pick-up by the model in the F-10 pressure tube of RAPS-I 
have been found to be in good agreement with the measured 
value of hydrogen content. This report gives a brief description of 
the model and its predictions on the present status of hydrogen 
pick-up in the pressure tubes of lead reactor RAPS-II. (author). 6 
refs., 5 figs., 2 tabs. 
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15882 (BARC—1992/E/017) CLUB - a multigroup integral 
transport theory code for lattice calculations of PHWR cells. 
Krishnani, P.D. (Bhabha Atomic Research Centre, Bombay (India). 
Theoretical Physics Div.). Bhabha Atomic Research Centre, Bom- 
bay (india). 1992. [57p.] Order Number DE93618498. Source: 
OST}; NTIS (US Sales Only); INIS. 

The computer code CLUB has been developed to calculate lat- 
tice parameters as a function of burnup for a pressurised heavy 
water reactor (PHWR) lattice cell containing fuel in the form of 
cluster. It solves the multigroup integral transport equation by the 
method based on combination of small scale collision probability 
(CP) method and large scale interface current technique. The cal- 
culations are performed by using WIMS 69 group cross section 
library or its condensed versions of 27 or 28 group libraries. It can 
also compute Keff from the given geometrical buckling in the input 
using multigroup diffusion theory in fundamental mode. The first 
order differential burnup equations can be solved by either Trape- 
zoidal rule or Runge-Kutta method. (author). 17 refs., 2 figs. 


15883 (CAN/CSA-N285.0-M91) General requirements for 
pressure-retaining systems and components in CANDU nu- 
clear power plants. Canadian Standards Association, Rexdale, 
ON (Canada). Nov 1991. [94p.] Order Number DE93612448. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This standard specifies the general requirements for the design, 
fabrication and installation of pressure-retaining systems, compo- 
nents, and their supports in CANDU nuclear power plants. (16 
figs., 2 tabs., 25 refs.). 


15884 (CEA-DES—082) Study of the experience feedback 
relating to ageing of electronic components and cables. Gau- 
thier, G. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire); Henry, J.Y. 
CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
d’Evaluation de Surete. Nov 1992. [15p.] (CONF-920511-—: Sympo- 
sium on nuclear power plant instrumentation and control, Tokyo 
(Japan), 18-22 May 1992). Order Number DE93618499. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This study was conducted on electronic components and electri- 
cal cables taken from the Brennilis EL4 reactor, during dismantling, 
after 18 years of operation. Its aim was to examine the state of the 
equipment taken from the site and thus to check its characteristics 
and in particular for cables: to check, whenever possible, the suit- 
ability of the accelerated ageing methods by comparing the 
characteristics observed on the samples from EL4 with test sam- 
ples held in storage and previously subjected to similar accelerated 
ageing: predicting medium and long-term ageing by extrapolation 
from the selected mathematical model. The result of this initial 
work confirmed the need for extreme caution regarding the acceler- 
ated ageing methods. Further work on cables and polymers is 
underway and will enable the laws currently used for qualification 
tests to be evaluated. 


15885 (IAEA-TECDOC-677, pp. 245-248) Use of slightly en- 
riched uranium in a PHWR in Argentina. Anbinder, G. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina)); Lerner, 
A.M.; Notari, C.; Perez, R.; Sidelnik, J. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9109475—: Technical 
committee meeting on progress in development and design as- 
pects of advanced water cooled reactors, Rome (Italy), 9-12 Sep 
1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear power plant Atucha 1 (Atucha 1 NPP) uses natural 
uranium as fuel. Due to the manufacturing process, the fuel has a 
strong impact on the electricity cost. Different possibilities are ana- 
lyzed in order to improve the exit burn-up. Assuming that the 
present fuel design and fuel operation limits remain unchanged as 
much as possible, the alternative of an enrichment of 0.85 w % in 
U235 seems to be the most adequate, since increase in the burnup 
brings economic benefits and optimization of uranium resources of 
about 30% with respect to natural uranium. (author). 2 refs, 5 figs. 


15886 


(IAEA-TECDOC-677, pp. 275-282) Some thermal hy- 
draulic studies related to Indian AHWRs. Saha, D. (Bhabha 
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Atomic Research Centre, Bombay (india)); Venkat Raj, V.; Kakod- 
kar, A.; Pilkhwal, D.S.; Markandeya, S.G. International Atomic 
Energy Agency, Vienna (Austria). Dec 1992. (CONF-9109475—: 
Technical committee meeting on progress in development and de- 
sign aspects of advanced water cooled reactors, Rome (Italy), 9-12 
Sep 1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

Design of an Advanced Heavy Water Reactor (AHWR) is in 
progress in India to enable effective thorium utilization. The pro- 
posed system envisages a pressure tube type of heavy water 
moderated reactor with vertical channels using boiling light water 
as coolant. The reactor core consists of Th-U233 fuel driven by 
plutonium-uranium mixed oxide driver assemblies. As part of the 
core design exercise, preliminary thermal hydraulic analysis of the 
core has been carried out. Core flow distribution, among other pa- 
rameters, is largely dependent upon hydraulic resistances at 
channel inlets. This, in turn, influences the steam quality at channel 
exit. Analysis has been carried out for different values of inlet 
resistances. One of the passive safety features proposed to be in- 
corporated in the AHWR is to maintain the flow of coolant through 
the core by natural circulation. Two phase thermosyphon analysis 
has been carried out to study the effect of variation of loop height 
and core power on core flow. Details of the analyses carried out 
along with the results are discussed in the paper. (author). 6 refs, 
5 figs, 2 tabs. 


15887 (INFO—0313) Annual report of AECB personnel on 


the Gentilly 2 nuclear power plant for the year 1988. Atomic 
Energy Control Board, Ottawa, ON (Canada). Jun 1989. [25p.]} (in 
French). Order Number DE93612449. Source: OSTI; NTIS (US 
Sales Only); INIS. 

AECB (Atomic Energy Control Board) personnel have reviewed 
in detail the main aspects related to the safe operation of the 
Gentilly-2 nuclear power plant during 1988. This station is operated 


by Hydro-Quebec under a licence issued by the AECB. This evalu- 
ation is based primarily on the contents of various reports 
submitted by Hydro-Quebec pursuant to the terms of the operating 
licence, as well as on the results of inspections, audits, and tours 
made by AECB personnel. In general, the station was operated 
safely. Hydro-Quebec must continue in the efforts required to docu- 
ment quality assurance, rewrite operating manuals, and analyze 
the consequences of a pipe break in the turbine building. Greater 
vigilance must be exercised by Hydro-Quebec personnel in re- 
specting the terms of the operating licence and the submission of 
significant event reports to the AECB. 


15888 (INFO-0320) Preparation and documentation of a 
CATHENA input file for Darlington NGS. Atomic Energy Control 
Board, Ottawa, ON (Canada); Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. Mar 1989. [18p.] Order Number DE93612450. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A CATHENA input model has been developed and documented 
for the heat transport system of the Darlington Nuclear Generating 
Station. CATHENA, an advanced two-fluid thermalhydraulic 
computer code, has been designed for analysis of postulated loss- 
of-coolant accidents (LOCA) and upset conditions in the CANDU 
system. This report describes the Darlington input model (or ideal- 
ization), and gives representative results for a simulation of a small 
break at an inlet header. 


15889 (INFO-0351-2) Design of experiments and equip- 
ment to test the ballooning characteristics of CANDU pressure 
tubes. Forrest, C.F.; Stern, F.; Hart, R.G. Atomic Energy Control 
Board, Ottawa, ON (Canada). Jan 1992. [66p.] Order Number 
DE93612451. Source: OSTI; NTIS (US Sales Only); INIS. 
Experiments have been planned and an apparatus has been 
designed to enable creep testing of end-of-life pressure tube speci- 
mens in a LOCA environment. Effects that could be studied 
include: annealing of irradiation damage during transient heating; 
effects of hydride blisters on pressure tube ballooning strains; and, 
effects of uniformly-distributed hydrogen content on pressure tube 
ballooning strains. The proposed experimental program will consist 


of separate effects creep tests on pressure tube sections under 
transient heating conditions. 


15890 (INFO-0366) Annual report of AECB personnel on 
the Gentilly 2 nuclear power plant for the year 1989. Atomic 
Energy Controi Board, Ottawa, ON (Canada). May 1990. [22p.] (In 
French). Order Number DE93612452. Source: OSTI; NTIS (US 
Sales Only); INIS. 

AECB (Atomic Energy Control Board) personnel have reviewed 
in detail the main aspects related to the safe operation of the 
Gentilly-2 nuclear power plant during 1989. This station is operated 
by Hydro-Quebec under a licence issued by the AECB. This evalu- 
ation is based primarily on the contents of various reports 
submitted by Hydro-Quebec pursuant to the terms of the operating 
licence, as well as on the results of inspections, audits, and tours 
made by AECB personnel. In general, the station was operated 
safely. Hydro-Quebec must continue in the efforts required to docu- 
ment quality assurance, rewrite operating manuals, and analyze 
the consequences of a pipe break in the turbine building. Greater 
vigilance must be exercised by Hydro-Quebec personnel in re- 
specting the terms of the operating licence and the submission of 
significant event reports to the AECB. 


15891 (INFO-0397) Annual report of AECB personnel on 
the Gentilly 2 nuclear power plant for the year 1989. Atomic 
Energy Control Board, Ottawa, ON (Canada). May 1991. [32p.] (In 
French). Order Number DE93612453. Source: OSTI; NTIS (US 
Sales Only); INIS. 

AECB (Atomic Energy Control Board) personnel have reviewed 
in detail the main aspects related to the safe operation of the 
Gentilly-2 nuclear power plant during 1990. This station is operated 
by Hydro-Quebec under a licence issued by the AECB. This evalu- 
ation is based primarily on the contents of various reports 
submitted by Hydro-Quebec pursuant to the terms of the operating 
licence, as well as on the results of inspections, audits, and tours 
made by AECB personnel. In general, the station was operated 
safely. The submission of significant event reports is unacceptably 
delayed. An increasing number of contraventions of the operating 
licence has been noted during the last two years. A significant un- 
availability of the containment system has been attributed to 
high-activity detectors that did not meet design specifications. 
AECB personnel will take required action in 1991 in order to re- 
solve the questions related to a pipe break in the turbine building. 


15892 (INFO—0407) Operational readiness of EFAD sys- 
tems. Kabat, M.J. (R.C. Contamination Inc., (Canada)). Atomic 
Energy Control Board, Ottawa, ON (Canada). Feb 1992. [55p.] Or- 
der Number DE93612454. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An assessment of the operational readiness of the Emergency 
Filtered Air Discharge (EFAD) systems, installed in Canadian 
CANDU multi-unit nuclear power plants, was performed in this 
project. Relevant Canadian and foreign standards and regulatory 
requirements have been reviewed and documentation on EFAD 
system design, operation, testing and maintenance have been as- 
sessed to identify likely causes and potential failures of EFAD 
systems and their components under both standby and accident 
conditions. Recommendations have also been provided in this 
report for revisions which are needed to achieve and maintain ap- 
propriate operational readiness of EFAD systems. 


15893 (INIS-mf—13412) Comments on nuclear reactor 
safety in Ontario: A brief to the Ontario Nuclear Safety Re- 
view. Chalk River Technicians and Technologists Union, Local 
1568, ON (Canada). Aug 1987. [13p.] Order Number DE93614402. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Chalk River Technicians and Technologists Union represent- 
ing 500 technical employees at the Chalk River Nuclear 
Laboratories of AECL submit comments on nuclear reactor safety 
to the Ontario Nuclear Safety Review. Issues identified by the Re- 
view Commissioner are addressed from the perspective of both a 
labour organization and experience in the nuclear R and D field. In 
general, Local 1568 believes Ontario's CANDU nuclear reactors 
are not only safe but also essential to the continued economic 
prosperity of the province. 
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15894 (INIS-mf-13413) Joint submission of the Canadian 
Nuclear Association and the Organization of CANDU Indus- 
tries to the Ontario Nuclear Safety Review. Canadian Nuclear 
Association, Toronto, ON (Canada); Organization of CANDU Indus- 
tries, Toronto, ON (Canada). Aug 1987. [13p.] Order Number 
DE93612455. Source: OSTI; NTIS (US Sales Only); INIS. 

The manufacturing company members of the Canadian Nuclear 
Association and the Organization of CANDU Industries are proud 
to have played their part in the development of the peaceful appli- 
cation of nuclear technology in Ontario, and the achievement of the 
very real benefits discussed in this paper, which greatly outweigh 
the hypothetical risks. 


15895 (INIS-mf-13414) A nuclear community's perspective: 
A brief presented to the Ontario Nuclear Safety Review 
chaired by Dr. Kenneth Hare. Corporation of the Town of Deep 
River, ON (Canada). Sep 1987. [10p.] Order Number DE93614403. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This submission delineates a perspective derived from the expe- 
rience of a community which has lived with the nuclear industry 
since its beginnings in Canada, 45 years ago. Much has been ac- 
complished in both basic and applied research in that time, and the 
industry continues to be recognized worldwide as a leader in solv- 
ing high-technology problems. However, recent funding cuts have 
seriously jeopardized the industry’s ability to maintain this high 
standard. Current anti-nuclear attitudes among our elected and ap- 
pointed officials respond more to today’s political fashions than 
tomorrow's evident needs. The town of Deep River believes that 
the industry has demonstrated a superb safety record in the past. 
If common sense prevails in matters of safety, and if appropriate 
levels of funding are maintained, the nuclear industry will continue 
to be a source of pride for all concerned. 


15896 (INIS-mf-13415) Professional aspects of nuclear 
safety: A brief submitted to the Ontario Nuclear Safety Re- 
view. Federation of Engineering and Scientific Associations 
(FESA), Toronto, ON (Canada). 1 Sep 1987. [17p.] Order Number 
DE93612456. Source: OSTI; NTIS (US Sales Only); INIS. 

Design and operation of nuclear facilities in Ontario are per- 
formed by professionals who have more at stake in the nuclear 
scene than the average resident of the province. Their technical 
expertise is constantly under scrutiny by their employers, the 
Atomic Energy Control Board, and the dissenting factions in the 
community. They and their families live close to nuclear facilities. It 
is highly unlikely that these professionals would assume a less 
than cautious approach to their work. The professional staff at both 
AECL-CANDU Operations and at Ontario Hydro have employee 
associations that date back many years. The presence of these as- 
sociations has helped professional employees to divorce their 
labour-related concerns from their technical responsibilities to the 
advantage of the public. With the backing of their associations, the 
professional employees have encouraged the employers to sponsor 
career development programs to help them maintain state-of-the-art 
expertise. Employers have sponsored attendance and participation 
at technical seminars, many of them international. These benefits 
and privileges have contributed to improved standards in design, 
but most importantly the protection afforded by collective agree- 
ments to professional integrity has permitted engineers and other 
professionals to insist on the highest possible design standards. 


15897 (INIS-mf-13416) Brief on nuclear emergency plan- 
ning and preparedness in Ontario. Ontario Ministry of the 
Solicitor General, Toronto, ON (Canada). Emergency Planning. 12 
Apr 1987. [7p.] Order Number DE93612457. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the Ontario Nuclear Safety Review. 

Ontario has an excellent conceptual plan to ensure the safety of 
its inhabitants in the event of a nuclear accident anywhere in the 
world. This plan still needs to be translated into tangible prepared- 
ness to deal with such an emergency. The province is confident 
that, with the assistance of Ontario Hydro, a high level of nuclear 


emergency preparedness will soon be established for the people of 
the province. 


15898 (KANUPP-ISR-637.2-2) Feasibility of plant operation 
with one protective system dump valve failed. Siddiqui, A.A.; 
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Parvez, A. Karachi Nuclear Power Plant (Pakistan). Mar 1992. 
[16p.] Order Number DE93618500. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Plant operation with a failed dump value can not be allowed 
without taking additional steps to guarantee safety. In order to en- 
sure safety the dump values of effected channel are kept locked 
during plant operation. The existing dump value configuration is 
given in this report. Some operated events are mentioned with suf- 
ficient proposals are given i.e. separate terminations of the existing 
loop wiring need to be in RA-PL45 and a push button or switch 
needs to be provided in the control room with lock and key ar- 
rangement to operate BMP-HG-CV2. (A.B.). 


15899 (KANUPP-STR-90-3) Contamination of helium cover 
gas system with air. Khusro, D. Karachi Nuclear Power Plant 
(Pakistan). Jun 1992. [33p.] Order Number DE93618501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this report helium cover gas system for different period for the 
Karachi Nuclear power Plant has been given. The pressurization of 
the dump space of the reactor, helium gas system is incorporated 
with the moderator to support heavy water in the calandria at the 
required level. The heavy water gets decomposed to free deu- 
terium and oxygen under irradiation, these gases will tend to 
collect in the stagnant parts of the system. For keeping helium sys- 
tem free from contamination, it is necessary to make-up the losses 
of system by adding fresh helium through helium injection station 
and the oxygen is consumed in the process of corrosion formation 
of metal components. 7 figs. (A.B.). 


15900 (KANUPP-STR-92-6) A thermal analysis computer 
programme package for the estimation of KANUPP coolant 
channel flows and outlet header temperature distribution. Sid- 
diqui, M.S. Karachi Nuclear Power Plant (Pakistan). Jun 1992. 
[77p.] Order Number DE93618502. Source: OSTI; NTIS (US Sales 
Only); INIS. 

COFTAN is a computer code for actual estimation of flows and 
temperatures in the coolant channels of a pressure tube heavy wa- 
ter reactor. The code is being used for Candu type reactor with 
coolant flowing 208 channels. The simulation model first performs 
the detailed calculation of flux and power distribution based on two 
groups diffusion theory treatment on a three dimensional mesh and 
then channel powers, resulting from the summation of eleven bun- 
die powers in each of the 208 channels, are employed to make 
actual estimation of coolant flows using channel powers and chan- 
nel outlet temperature monitored by digital computers. The code by 
using the design flows in individual channels and applying a cor- 
rection factor based on control room monitored flows in eight 
selected channels, can also provide a reserve computational tool 
of estimating individual channel outlet temperatures, thus providing 
an alternate arrangements for checking Rads performance. 42 figs. 
(Orig /A.B.). 


15901 (WSRC-MS-—92-347) Probabilistic risk assessment 
support of emergency preparedness at the Savannah River 
Site. O’Kula, K.R. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Baker, W.H.; Simpkins, A.A.; Taylor, R.P.; Wag- 
ner, K.C.; Amos, C.N. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-930402-2: 4. topical meeting on emergency preparedness 
and response, Long Island, NY (United States), 25-29 Apr 1993). 
Order Number DE93007634. Source: OSTI; NTIS; INIS; GPO Dep. 

Integration of the Probabilistic Risk Assessment (PRA) for K Re- 
actor operation into related technical areas at the Savannah River 
Site (SRS) includes coordination with several onsite organizations 
responsible for maintaining and upgrading emergency prepared- 
ness capabilities. Major functional categories of the PRA 
application are scenario development and source term algorithm 
enhancement. Insights and technologies from the SRS PRA have 
facilitated development of: (1) credible timelines for scenarios; (2) 
algorithms tied to plant instrumentation to provide best-estimate 
source terms for dose projection; and (8) expert-system logic mod- 
els to implement informed counter-measures to assure onsite and 
Offsite safety following accidental releases. The latter methodology, 
in particular, is readily transferable to other reactor and non-reactor 





facilities at SRS and represents a distinct advance relative to emer- 
gency preparedness capabilities elsewhere in the DOE complex. 


2105 Power Reactors, Breeding 
Refer also to citation(s) 15316, 16002, 16045, 16085, 16086 


15902 (ANL/FE/CP-—76393) Performance of HT9 clad metal- 
lic fuel at high temperature. Pahl, R.G.; Lahm, C.E.; Hayes, S.L. 
Argonne National Lab., Idaho Falls, ID (United States). [1992]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-921102-50: Joint American 
Nuclear Society (ANS)/European Nuclear Society (ENS) interna- 
tional meeting on fifty years of controlled nuclear chain reaction: 
past, present, and future, Chicago, IL (United States), 15-20 Nov 
1992). Order Number DE93004852. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Steady-state testing of HT9 clad metallic fuel at high tempera- 
tures was initiated in EBR-Il in November of 1987. At that time 
U-10 wt. % Zr fuel clad with the low-swelling ferritic/martensitic al- 
loy HT9 was being considered as driver fuel options for both 
EBR-Il and FFTF. The objective of the X447 test described here 
was to determine the lifetime of HT9 cladding when operated with 
metallic fuel at beginning of life inside wall temperatures approach- 
ing ~660°C. Though stress-temperature design limits for HT9 
preclude its use for high burnup applications under these condi- 
tions due to excessive thermal creep, the X447 test was carried 
out to obtain data on high temperature breach phenomena involv- 
ing metallic fuel since little data existed in that area. 


15903 (ANL/FE/CP-—76524) Status of LMR fuel development 
in the United States of America. Leggett, R.D. (Westinghouse 
Hanford Co., Richland, WA (United States)); Walters, L.C. Argonne 
National Lab., Idaho Falls, ID (United States). [1992]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-921102-43: Joint American Nuclear So- 
ciety (ANS)/European Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain reaction: past, present, 
and future, Chicago, IL (United States), 15-20 Nov 1992). Order 
Number DE93004240. Source: OSTI; NTIS; INIS; GPO Dep. 

Three fuel systems - oxide, metal and carbide - are shown to be 
reliable to high burnup and a fourth system, nitride, is shown to 
have promise for LMR applications. The excellent steady state per- 
formance of the oxide and metal driver fuels for FFTF and EBR-II, 
respectively, as well as that of tens of thousands of test pins is 
provided. Achieving 300 MWd/kg in the oxide fuel system through 
the use of low swelling cladding and duct materials is described 
and arguments for economic viability are presented. Responses to 
operational transients and severe overpower events are shown to 
have large safety margins and run beyond cladding breach, RBCB, 
likewise, is shown to be nonthreatening to LMR reactor systems. 
The Integral Fast Reactor (IFR) concept that utilizes metallic fuel 
and the commercial viability of this concept are discussed. Results 
from a joint US-Swiss carbide test that operated successfully at 
high power and burnup in FFTF are also presented. 


15904 (ANL/RA/CP-78050) IAEA sodium void reactivity 
benchmark calculations. Hill, R.N.; Finck, P.J. Argonne National 
Lab., IL (United States). [1992]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9211129-2: International Atomic Energy Agency (IAEA) 
technical meeting on guidelines on probabilistic consequence as- 
sessment, Vienna (Austria), 9-13 Nov 1992). Order Number 
DE93004849. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, the IAEA-1 992 “Benchmark Calculation of Sodium 
Void Reactivity Effect in Fast Reactor Core” problem is evaluated. 
The proposed design is a large axially heterogeneous oxide-fueled 
fast reactor as described in Section 2; the core utilizes a sodium 
plenum above the core to enhance leakage effects. The calculation 
methods used in this benchmark evaluation are described in Sec- 
tion 3. In Section 4, the calculated core performance results for the 
benchmark reactor model are presented; and in Section 5, the 
influence of steel and interstitial sodium heterogeneity effects is es- 
timated. 
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15905 (CEA-CONF-10860) Cladding and wrapper develop- 
ment for fast breeder reactor high performance. Levy, V. (CEA 
Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie des Materiaux); Brown, C.; Roger, R.J.C.; Ehrlich, K.; 
Bergmann, H. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie des Materiaux. 1991. [11p.] 
(CONF-911001—: International conference on fast reactor systems 
and fuel cycles, Kyoto (Japan), 27 Oct - 1 nov 1991). Order Num- 
ber DE93612477. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to ensure economic performance, of both the existing 
reactors and the future EFR, much recent research has been car- 
ried out within the framework of the European R and D agreement 
to examine the properties of various wrapper and cladding alloys. 
This paper reviews the status of the European research and devel- 
opment programmes on these steels and highiights the most 
striking results. For the cladding alloys, results on dimensional sta- 
bility and tensile properties for fuel pin cladding irradiated in PFR 
or Phenix will be given. As for wrappers the presently available re- 
sults of those wrappers irradiated in Phenix and PFR show that 
both ferritic steels are very good candidates and that on the basis 
of our present knowledge most of the properties are satisfactory for 
wrapper applications. 


15906 (DOE/ER/12814—4) Dimensional, microstructural and 
compositional stability of metal fuels: Final performance re- 
port. Solomon, A.A.; Dayananda, M.A. Purdue Univ., Lafayette, IN 
(United States). 15 Mar 1993. 195p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-88ER12814. 
Order Number DE93010920. Source: OSTI; NTIS; INIS; GPO Dep. 

The projects undertaken were to address two areas of concern 
for metal-fueled fast reactors: metallurgical compatibility of fuel and 
its fission products with the stainless steel cladding, and effects of 
porosity development in the fuel on fuel/cladding interactions and 
on sodium penetration in fuel. The following studies are reported 
on extensively in appendices: hot isostatic pressing of U-10Zr by 
coupled boundary diffusion/power law creep cavitation, liquid Na 
intrusion into porous U-10Zr fuel alloy by differential capillarity, in- 
terdiffusion between U-Zr fuel and selected Fe-Ni-Cr alloys, 
interdiffusion between U-Zr fuel vs selected cladding steels, and in- 
terdiffusion of Ce in Fe-base alloys with Ni or Cr. 


15907 (DOE/NE/37967-3) A remote telepresence robotic 
system for inspection and maintenance of a nuclear power 
plant: Annual research status report. Crane, C.D. Ill; Tulenko, 
J.S. Florida Univ., Gainesville, FL (United States). 1 Feb 1993. 
71p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86NE37967. Order Number DE93007967. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Progress in reported in the areas of environmental hardening; 
database/world modeling; man-machine interface; development of 
the Advanced Liquid Metal Reactor (ALMR) maintenance inspec- 
tion robot design; and Articulated Transporter/Manipulator System 
(ATMS) development. 


15908 (EDF-R—92-NI-B-0016) Creys-Malville nuclear plant. 
Simulation of the cold plenum thermal-hydraulics. 12 zone 
model presentation. Faulot, J.P. Electricite de France (EDF), 92 - 
Clamart (France). May 1990. [100p.] (in French). Order Number 
DE93617524. Source: OSTI; NTIS (US Sales Only); INIS. 

The CRUSIFI code has been developed by SEPTEN (Engineer- 
ing and Construction Division) with SICLE software during 
1983-1985 in order to study the CREYS-MALVILLE dynamic be- 
havior. At the time, the version was based on project data (version 
2.3). It includes a 2 zones model for the cold plenum thermal- 
hydraulics, modelling which does not allow to reproduce accurately 
dissymetries apt to occur as well in usual operating (hydraulic dis- 
symetries bound to one or many systems out of order), as during 
incidentally operating (hydraulic dissymetries bound to primary 
pump working back or thermal dissymetries after a transient on 
one or many secondary loops). Moreover, a 2 zones model cannot 
simulate axial temperature gradients which appear during double 
stratification phenomenon (upper and lower part of the plenum) 
produced by alternating thermal shock. A 12 zones model (4 sec- 
tors with 3 axial zones each) such as model developed by R$DD 
(Research and Development Division) allows to satisfy correctly 
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these problems. This report is a specification of the chosen model- 
ling. This model is now operational after qualifying with 
experimental transients on mockup and reactor. It is to-day con- 
nected with the EDF general operating code CRUSIFI (calibrating 
version 3.0). It could be easily integrated in a four loops plant mod- 
elling such as the CREYS-MALVILLE simulator in a four loops 
plant modelling such as the CREYS-MALVILLE simulator under 
construction at the present time by THOMSON. 


15909 (EDF-R—92-NI-B-0018) Experimental tests in support 
of hydrogen detection code development. Kong, N.; Lebris, A.; 
Desmas, T. Electricite de France (EDF), 92 - Clamart (France). 
Sep 1991. [14p.] Order Number DE93619458. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The hydrogen detection device is one of the systems used to 
monitor water leaks inside the steam generators of the SUPER 
PHENIX power pliant. Development of the hydrogen detection code 
requires a more precise knowledge, on the one hand of the soda 
dissociation kinetics and, on the other, of the dissolution kinetics 
and the slip velocity of hydrogen bubbles in liquid sodium. Al- 
though the dissolution kinetics of hydrogen are already well known, 
this is not at all the case for the sodium hydroxide dissociation ki- 
netics in liquid sodium. Results published in the literature vary 
widely. This is why we are obliged to conduct the MEPHYSTO 
tests, designed to quantify the parameters mentioned above. 


15910 (FRCEA-TH-377) Application of a statistical method- 
ology for the comprehension of corrosion phenomena on 
Phenix spent fuel pins. Pantera, L. CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. d'Etudes 
des Combustibles; Universite de Technologie de Compiegne, 60 
(France). Nov 1992. [143p.] (in French). Order Number 
DE93621123. Source: OSTI; NTIS (US Sales Only); INIS. 

The maximum bumup of Phenix fuel elements is strongly condi- 
tioned by the internal corrosion of the steel cladding. This thesis is 
a part of a new study program on the corrosion phenomena. 
Based on the results of an experimental program during the years 
1980-1990 its objective is the use of a statistical methodology for a 
better comprehension of the corrosion phenomena. 


15911 (IAEA-TECDOC-686, pp. 92-96) Corrosion studies 
on clad/wrapper materials for fuel subassemblies of a proto- 
type fast breeder reactor in simulated interim wet storage 
conditions. Gnanamoorthy, J.B. (indira Gandhi Centre for Atomic 
Research, Kalpakkam (India)); Dayal, R.K.; Khatak, H.S.; Kamachi 
Mudali, U. International Atomic Energy Agency, Vienna (Austria). 
Feb 1993. (CONF-8911348—: Technical committee meeting on im- 
provements in materials reliability in the back end of the nuclear 
fuel cycle, Vienna (Austria), 28 Nov - 1 dec 1989). In /Improve- 
ments in materials reliability in the back end of the nuclear fuel 
cycle: Proceedings of a technical committee meeting held in Vi- 
enna, 28 November - 1 December 1989. [159p.] Order Number 
DE93620494. Source: OSTI; NTIS (US Sales Only); INIS. 

In the proposed Prototype Fast Breeder Reactor (PFBR) at 
Kalpakkam, it is planned to store the irradiated core-subassemblies 
in a water pool for an interim period before they are sent for post- 
irradiation examination (PIE) or fuel reprocessing. Depending upon 
the schedules for PIE or reprocessing, these subassemblies will be 
required to be stored for a prolonged period, possibly extending 
beyond one year. Therefore, the compatibility of the subassembly 
structural materials with respect to pitting, crevice corrosion and 
stress corrosion cracking has to be taken into account to avoid 
loss of integrity of the subassemblies and the fuel pins therein. The 
structural materials of the proposed PFBR subassemblies will be 
made of a Ti-modified stainless steel (ss), type 316LN and type 
316 ss (with 20% cold work). Laboratory corrosion studies on 
these materials in different heat treatment conditions were carried 
out in DM water at 328K. The specimens were also tested after 
sodium exposure. Using C-ring specimens and precracked WOL 
specimens of sensitized 316 ss, the susceptibility to stress corro- 
sion was evaluated in the same medium. Details of the results of 
these tests and the future experiments planned are discussed in 
this paper. (author). 1 fig., 3 tabs. 
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15912 (IAEA-TECDOC-687) Fission and corrosion product 
behaviour in liquid metal fast breeder reactors (LMFBRs). In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1993. 
[155p.] Order Number DE93619459. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is intended that this review will be useful not only to scientists 
but also to those concerned with design, day-to-day operation of 
plant, with liquid metal fast breeder reactors (LMFBRs), safety and 
decommissioning. Because of this, the review has been widened to 
include not only the mass transfer behaviour of the various ra- 
dionuclides in experimental and operating systems, but also the 
monitoring of the various species, the methods of measurement 
and the development of methods to control the build-up of the 
more important long half-life species in operating plants. The infor- 
mation used in the review has been taken from open literature 
sources to provide an up-to-date presentation of the behaviour of 
the various isotopes in LMFBRs. 172 refs, 14 figs, 22 tabs. 


15913 (NE-E—13-5T-Rev.) Fast breeder reactor fuel pins: 
Revision 1984. Hanford Engineering Development Lab., Richland, 
WA (United States). Jan 1984. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76FF02170. Order 
Number DE93011221. Source: OSTI; NTIS; GPO Dep. 

This standard establishes the requirements for fuel pins to be 
used in FBR fuel assemblies. Fuel pins consist of mixed uranium- 
plutonium oxide fuel pellets clad with Type 316 stainless steel or 
other purchaser specified alloy steel. 


15914 (NE-E-13-6T-Rev.) Fast breeder reactor mixed oxide 
fuel pellet, January 1984. Hanford Engineering Development 
Lab., Richland, WA (United States). Jan 1984. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76FF02170. Order Number DE93011220. Source: OSTI; NTIS; 
GPO Dep. 

This standard establishes the requirements for mixed uranium- 
plutonium oxide fuel pellets to be used in FBR fuel pins. 


15915 (NE-E-13-7T-Rev.) Nuclear Standard Fast Breeder 
Reactor uranium dioxide pellet: Revision 1984. Hanford Engi- 
neering Development Lab., Richland, WA (United States). Jan 
1984. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76FF02170. Order Number 
DE93011219. Source: OSTI; NTIS; GPO Dep. 

This standard establishes the requirements for uranium dioxide 
pellets to be used in FBR fuel pins. 


15916 (NE-E-13-16T-Rev./86) Fast breeder reactor fuel as- 
sembly. Hanford Engineering Development Lab., Richland, WA 
(United States). Jan 1986. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76FF02170. Order 
Number DE93011218. Source: OSTI; NTIS; GPO Dep. 

This standard establishes the requirements for fabrication, test- 
ing, and inspection of fuel assemblies for use in liquid metal fast 
breeder reactors. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
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Refer also to citation(s) 16041, 16112 


15917 (CEA-CONF—11135) Combined-Brayton cycle, space 
nuclear power systems. Tilliette, Z.P. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. 1992. [6p.] (CONF-920104—: 9. symposium on space 
nuclear power systems, Albuquerque, NM (United States), 13-16 
Jan 1992). Order Number DE93617528. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Because it is a widely recognized dynamic space conversion sys- 
tem, the Brayton cycle has been studied in France since several 
years, especially within the framework of a limited space program. 
A recuperated cycle of 20 to 30 kWe has been considered so far. 
However, possible applications could evolve and the need for an 
extended, diversified utilization of the Brayton cycle could appear. 
So, for Lunar or Mars bases which would accept large radiators 
and can benefit from a certain gravity level, combined cycle sys- 
tems could be proposed. Following a reference to past works on 





space combined cycles, a possible association of a Brayton cycle 
with a thermoionic reactor is presented. The power level of a 
"Topaz-2’ type space nuclear system can be boosted from 8 kWe to 
around 36 to 53 kWe, at the expense of a large radiator of course. 
Furthermore, combined Brayton-Rankine, organic (toluene) or 
steam, cycles can pave the way to a simpler gas-cooled, particle 
bed reactor concept. A particular arrangement of HeXe heater and 
boiler or steam generator in series is proposed. It makes it possi- 
ble to lower the reactor inlet temperature, which is quite adequate 
for the use of light water as moderator. Oustanding net efficiencies 
of 25.8 to 27.6 per cent, given the reactor temperature profile, are 
obtained. Consequences on the reactor design are mentioned. 


15918 (CONF-921244—) 40 kWe S-PRIME thermionic design 
and technology demonstration program: Quarterly technical 
program review. Rockwell International Corp., Canoga Park, CA 
(United States). Rocketdyne Div. [1992]. 535p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
92SF19138. From 40 kWe S-PRIME thermionic design and 
technology demonstration program; Washington, DC (United 
States); 8-9 Dec 1992. Order Number DE93004738. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This quarterly program review provides a status of the 40 kWe 
S-Prime Design and Technology Demonstration Program. 


15919 (SAND-—92-1462C) In-reactor testing of the closed 
cycle gas core reactor: The Nuclear Light Bulb concept. 
Gauntt, R.O. (Sandia National Labs., Albuquerque, NM (United 
States)); Slutz, S.A.; Harms, G.A.; Latham, T.S.; Roman, W.C.; 
Rodgers, R.J. Sandia National Labs., Albuquerque, NM (United 
States); United Technologies Research Center, East Hartford, CT 
(United States). 16 Oct 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930103-—24: 10. symposium on space nuclear power and 
propulsion, Albuquerque, NM (United States), 10-14 Jan 1993). Or- 
der Number DE93004053. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Nuclear Light Bulb (NLB) concept is an advanced closed 
cycle space propulsion rocket engine design that offers unpreci- 
dented performance characteristics in terms of specific impulse 
(>1800 s) and thrust (> 445 kN). The NLB is a gas-core nuclear 
reactor making use of thermal radiation from a high temperature 
U-plasma core to heat the hydrogen propellant to very high tem- 
peratures (>4000 K). The following paper describes analyses 
performed in support of the design of in-reactor tests that are 
planned to be performed in the Annular Core Research Reactor 
(ACRR) at Sandia National Laboratories in order to demonstrate 
the technical feasibility of this advanced concept. The tests will 
examine the stability of a hydrodynamically confined fissioning U- 
plasma under steady and transient conditions. Testing will also 
involve study of propellant heating by thermal radiation from the 
plasma and materials performance in the nuclear environment of 
the NLB. The analyses presented here include neutronic perfor- 
mance studies and U-plasma radiation heat-transport studies of 
small vortex-confined fissioning U-plasma experiments that are irra- 
diated in the ACRE. These analyses indicate that high U-plasma 
temperatures (4000 to 9000 K) can be sustained in the ACRE for 
periods of time on the order of 5 to 20 s. These testing conditions 
are well suited to examine the stability and performance require- 
ments necessary to demonstrate the feasibility of this concept. 


2107 Regulation and Licensing 
Refer also to citation(s) 15636, 15643, 15864, 16116, 17295 


15920 (NUREG—0040-Vol.16-No.4) Licensee contractor and 
Vendor Inspection status report: Quarterly report, October— 
December 1992. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Reactor Inspection and Licensee Per- 
formance. Jan 1993. 183p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
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inspected organizations during the period from October 1992 
through December 1992. 


15921 (NUREG—0304-Vol.17-No.4) Regulatory and technical 
reports (Abstract index Journal): Annual compilation for 1992: 
Volume 17, No. 4. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. Feb 1993. 130p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors, proceedings of confer- 
ences and workshops, grants, and international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 


15922 (NUREG—0386-Digest-6-Rev.5) United States Nuclear 
Regulatory Commission Staff Practice and Procedure Digest: 
Commission, Appeal Board and Licensing Board decisions, 
July 1972—March 1992: Digest 6, Revision 5. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of the Gen- 
eral Counsel. Feb 1993. 601p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This 5th revision of the sixth edition of the NRC Practice and 
Procedure Digest contains a digest of a number of Commission, 
Atomic Safety and Licensing Appeal Board, and Atomic Safety and 
Licensing Board decisions issued during the period of July 1, 1972 
to March 31, 1992, interpreting the NRC’s Rules of Practice in 10 
CFR Part 2. 


15923 (NUREG—0540-Vol.14-No.12) Title list of documents 
made publicly avaliable, December 1-31, 1992: Volume 14, No. 
12. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Feb 1993. 344p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes docketed material 
associated with civilian nuclear power plants and other uses of 
radioactive materials and nondocketed material received and gen- 
erated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


15924 (NUREG-1473) Electrical Distribution System Func- 
tional Inspection (EDSFI) data base program. Gautam, A. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Reactor Inspection and Licensee Performance. Jan 1993. 
52p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; INIS; GPO; NTIS (documenta- 
tion only); ESTSC (complete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020. 

This document describes the organization, installation proce- 
dures, and operating instructions for the database computer 
program containing inspection findings from the US Nuclear Regu- 
latory Commission's (NRC's) Electrical Distribution System 
Functional Inspections (EDSFis). The program enables the user to 
search and sort findings, ascertain trends, and obtain printed re- 
ports of the findings. The findings include observations, unresolved 
issues, or possible deficiencies in the design and implementation 
of electrical distribution systems in nuclear plants. This database 
will assist those preparing for electrical inspections, searching for 
deficiencies in a plant, and determining the corrective actions pre- 
viously taken for similar deficiencies. This database will be updated 
as new EDSFis are completed. 


15925 (NUREG/CR-5975) Incentive regulation of investor- 
owned nuclear power plants by public utility regulators. 
McKinney, M.D. (Pacific Northwest Lab., Richland, WA (United 
States)); Elliot, D.B. Nuclear Regulatory Commission, Washington, 
DC (United States). Program Management, Policy Development 
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and Analysis Staff; Pacific Northwest Lab., Richland, WA (United 
States). Jan 1993. 69p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-8466). Source: OSTI; NTIS; INIS; GPO. 

The US Nuclear Regulatory Commission (NRC) periodically sur- 
veys the Federal Energy Regulatory Commission (FERC) and state 
regulatory commissions that regulate utility owners of nuclear 
power plants. The NRC is interested in identifying states that have 
established economic or performance incentive programs applica- 
ble to nuclear power plants, including states with new programs, 
how the programs are being implemented, and in determining the 
financial impact of the programs on the utilities. The NRC interest 
stems from the fact that such programs have the potential to ad- 
versely affect the safety of nuclear power plants. The information in 
this report was obtained from interviews conducted with each state 
regulatory agency that administers an incentive program and each 
utility that owns at least 10% of an affected nuclear power plant. 
The agreements, orders, and settlements that form the basis for 
each incentive program were reviewed as required. The interviews 
and supporting documentation form the basis for the individual 
state reports describing the structure and financial impact of each 
incentive program. 


2108 Economics 


Refer also to citation(s) 15267, 15420, 15784, 15864, 
16186, 16187, 16188, 16273 


16130, 


15926 (CNIC—00491) Recent prospects of MOX fuel and 
strategy about nuclear fuel cycle. Liu Dinggin (Beijing Inst. of 
Nucl. Engineering (China)). China Nuclear Information Centre, Bei- 
jing, BJ (China). Apr 1991. [9p.] (in Chinese). (BINE—0014.). Order 
Number DE93612791. Source: OSTI; NTIS (US Sales Only); INIS. 

It is clearly described what is the preliminary adequate strategic 
concern for different nuclear power countries under different nu- 
clear power development conditions. It is also stressed on the 
basic situation of the design technology, manufacture technology, 
operation experiences and quantitative economic analysis for MOX 
fuel application since fast breed reactor commercialization has 
been delayed. The author specially proposed that in a short term 
China should adopt an intermediate storage strategy matched with 
the construction of a pilot reprocessing plant to prepare the techni- 
cal basis for commercialized reprocessing plant later on and to 
follow the development of MOX fuel technology. 


15927 (EP—89-3) Uranium in Canada: 1989 assessment of 
supply and requirements. Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). 1989. [45p.] Order Number 
DE93612792. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1988 Canada’s 5 U producers reported a record concentrate 
output of 12,470 metric tU, or about 1/3 total Western world 
production. Shipments exceeded 13,200 tU, valued at $Cdn 1.1 bil- 
lion. Most of Canada’s U output is available for export, as domestic 
requirements represent about 15 % of production. The 6 uranium 
marketers signed new sales contracts for over 11,000 tU, mostly 
destined for USA. Annual exports peaked in 1987 at 12,790 tU, 
falling back to 10,430 tU in 1988. Forward domestic and export 
contract commitments were more than 70,000 tU and 60,000 tU as 
of early 1989. The U industry in Canada was restructured and con- 
solidated by merger and acquisition, including formation of 
Cameco. Three U projects were also advanced. Athabasca Basin 
is the primary target for discovery of high-grade low-cost U de- 
posits. Discovery of new reserves in 1987 and 1988 did not fully 
replace the record output over the two-year period. Estimate of 
overall resources as of January 1989 was down by 4 % from Jan- 
uary 1987 to a total (measured, indicated and inferred) of 544,000 
tU. Exploration expenditures reached $Cdn 37 million in 1987 and 
$59 million in 1988, due largely to test mining programs at Cigar 
Lake and Midwest projects in Saskatchewan. Spot market prices 
fell to all-time lows from 1987 to mid-1989, and there is little sign 
of relief. Canadian U production capability could fall below 12,000 
tU before the late 1990s; however, should market conditions war- 
rant, output could be increased beyond 15,000 tU. Canada’s 
known U resources are more than sufficient to meet the 30-year 
fuel requirements of those reactors in Canada that are now or are 
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expected to be in service by late 1990s. There is significant poten- 
tial for discovering additional U resources. Canada’s U production 
is equivalent, in thermal energy terms, to 2/3 of Canada’s com- 
bined production of petroleum. 


15928 (IAEA-TECDOC-—666) Technical and economic evalu- 
ation of potable water production through desalination of 
seawater by using nuclear energy and other means. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Sep 1992. [152p.] 
Order Number DE93612780. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present report contains an assessment of the need for 
desalination, information on the most promising desalination pro- 
cesses and energy sources, as well as on nuclear reactor systems 
proposed by potential suppliers worldwide. The main part of the re- 
port is devoted to evaluating the economic viability of seawater 
desalination by using nuclear energy, in comparison with fossil fu- 
els. This evaluation encompasses a broad range of both nuclear 
and fossil plant sizes and technologies, and combinations with 
desalination processes. Finally, relevant safety and institutional as- 
pects are briefly discussed. 27 refs, figs and tabs. 


15929 (INIS-mf-13400) Proceedings of the Canadian Nu- 
clear Association 31. annual conference. Canadian Nuclear 
Association, Toronto, ON (Canada). 1991. [193p.] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). Order Number DE93611889. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This volume contains the proceedings of the technical sessions 
from the 31. Annual Conference of the Canadian Nuclear Associa- 
tion. Topics of discussion include: the role of nuclear energy in the 
global energy future, public participation in energy policy making, 
CANDU 3 in Saskatchewan, new technologies, perspectives on 
global warming, components of successful nuclear programs, and 
Canada’s nuclear challenges. 


15930 (INIS-XN-433) Nuclear power economics and tech- 
nology: an overview. Nuclear Energy Agency, 75 - Paris 
(France). 1992. [94p.] Order Number DE93618574. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in french. 

Intended for the non-specialist reader interested in energy and 
environmental policy matters, this report presents an overview of 
the current expert consensus on the status of nuclear power tech- 
nology and its economic position. It covers the potential demand 
for nuclear energy, its economic competitivity, and the relevant 
aspects of reactor performance and future technological develop- 
ments. The report provides an objective contribution to the ongoing 
scientific and political debate about what nuclear power can offer, 
now and in the future, in meeting the world’s growing demand for 
energy and in achieving sustainable economic development. 24 
refs., 18 figs;, 12 tabs., 5 photos. 


15931 (INIS-XN-434) Broad economic impact of nuclear 
power. Nuclear Energy Agency, 75 - Paris (France). 1992. [222p.] 
Order Number DE93619602. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The decision to adopt, expand or reject a nuclear programme 
has implications that go beyond economic considerations limited to 
the cost of electricity produced. This report attempts to illustrate 
the treatment of macroeconomic factors in the decision-making 
process of various countries, and discusses the macroeconomic 
impacts of nuclear power, such as employment, balance of pay- 
ments, security of supply, as well as environmental, health and 
socio-cultural issues. 274 refs., 14 figs., 14 tabs., 9 appendices. 


15932 (PS+-127) Nuclear energy: state of the art, neces- 
sity and acceptance, possible developments. Kroeger, W. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Sep 1992. [44p.] (In German). Order 
Number DE93612781. Source: OSTI; NTIS; INIS. 

Nuclear energy is a relatively young, in many countries well- 
established technology. The operational records of commercial 
plants vary between satisfactory and excellent. Numerous incidents 
and a few accidents have been reported, which, however, have not 





demonstrably led to lethal cases prior to the Chernobyl accident. 
The environmental impact is small: Radiation for non-professionally 
exposed persons well below the natural background, no 
greenhouse-gases. The quantities of (highly) radioactive waste ac- 
cumulated to date are small, but have to be safely stored for 
incredibly long times; the origin of the problems is rather of intellec- 
tual than of insoluble technical nature. The safety standard of 
western plants is high, but is based on fast acting safety measures 
and systems, which make nuclear plants complex and less ‘forgiv- 
ing’ against failures. On the other hand, eastern European nuclear 
plants show considerable safety deficits, which need to be over- 
come. The lack of acceptance for nuciear energy is partially 
caused by the risk profile of the plants operated today: This profile 
results into an extremely low frequency of occurence of catas- 
trophic events, without, however, excluding them. The current risk 
profile can be influenced by technical means. Corresponding tech- 
nical developments are graduated in time and cover the whole 
domain between backfitting of existing plants over evolutionary de- 
signs up to radical changes for far-future concepts; for the latter 
the goal of a more far-reaching elimination of severe accidents 
and/or catastrophic radioactive releases is aimed at, by means of 
an increased use of passive systems and inherent safety features. 
(author) 10 figs., 4 tabs., 30 refs. 


15933 (SKB-TR-92-24) Plan 92. Costs for management of 
the radioactive waste from nuclear power production. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
Jun 1992. [93p.] Order Number DE93621284. Source: OSTI; NTIS; 
INIS. 

The Swedish nuclear power utilities are responsible for adopting 
such measures as are necessary in order to ensure the safe man- 
agement and disposal of spent nuclear fuel and radioactive waste 
from the Swedish nuclear power reactors. In order to fulfil this re- 
sponsibility, the nuclear power utilities have commissioned SKB, 
the Swedish Nuclear Fuel and Waste Management Co., to plan, 
build, and operate the necessary facilities and systems. This report 
presents a calculation of the costs for implementing all of these 
measures. The cost calculations are based on a scenario for man- 
agement and disposal of the radioactive waste products, which has 
been prepared by SKB and is described in this report. The facilities 
and systems that exist are: * Transportation system for radioactive 
waste products. * Central interim storage facility for spent nuclear 
fuel, CLAB. * Final repository for radioactive waste from reactor 
operation, SFR 1. Future facilities under planning are: * Encapsu- 
lation station for spent nuclear fuel. * Final repository for long-lived 
waste. * Final repository for decommissioning waste. The cost cal- 
culation also include costs for research and development and for 
decommissioning and dismantling of the reactor plants etc. The to- 
tal future costs of the Swedish waste management system, starting 
in 1993, have been calculated to be SEK 46.4 billion in January 
1992 prices. These costs will be incurred over a period of about 60 
years. SEK 8.7 billion has been spent up to the end of 1992. This 
cost calculation is presented annually to SKI, the Swedish Nuclear 
Power Inspectorate, which uses it as a basis to propose a fee on 
the nuclear electricity production in order to cover all future ex- 


penses. The fee for 1992 is on average 1.9 oere/kWh (0.019 SEK/ 
kWh). (au). 


2109 Process Heat Reactors 
Refer also to citation(s) 16003, 16005 


15934 (AECL-10223) Seismic qualification of the SES-10 
district heating reactor. Cuttler, J.M. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Alizadeh, 
A.; Ly, B.L.; Wuerscher, A.; Davies, G.A. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Jun 1991. [17p.] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). Order 
Number DE93614414. Source: OSTI; NTIS (US Sales Only); INIS. 

The 10 MW SLOWPOKE Energy System utilizes a small light- 
water reactor immersed in a large underground pool. The seismic 
qualification program consisted of defining the ground response 
spectrum (GRS) of the design basis earthquake (DBE), creating 
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and analyzing finite element models of the component structures 
and seismic shake testing of a full-size model of the reactor core. 
The GRS for the generic SES-10 is based on a study of seismic 
maps of potential construction sites. The maximum horizontal 
ground acceleration is 0.3 g. The response spectrum method and 
the Micro STARDYNE computer code were chosen for the seismic 
analysis. The models account for the interactions between the con- 
crete pool structure, the steel tank, the in-pool support structure, 
the modules and the water masses. The attached mass concept 
was used for modelling the water masses. Parametric studies were 
carried out to determine the optimum design of the supports for the 
in-pool support structure and the steel tank. The core section of 
the reactor module was mocked up and subjected to a random tri- 
axial simulation of the DBE at Ontario Hydro’s Dobson Laboratory. 
The test demonstrated the adequacy of the core, fuel and control 
absorber designs. The design of the generic SES-10 meets project 
safety requirements for seismic qualification. 


15935 (CNIC—00584) A simple and feasible proposal for 
nuclear district heating: An introduction te two vkinds of pool 
type low-temperature heating reactors. Tian Jiafu (inst. of Nucl. 
Engineerig Technology, Tsinghua Univ. (China)); Yang Fu; Xiao 
Hongeai; Wei Shubing; Guo Weiping; Yan Yuhua. China Nuclear 
Information Centre, Beijing, BJ (China). Feb 1992. [10p.] 
(TSHUNE-0031.). Order Number DE93612519. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The designs of two deep pool reactors (DPR) for district heating 
are presented. Each reactor has the ability to supply power of 120 
MW and hot water of 90 deg C. The reactor core is put on the bot- 
tom of a large and deep pool with activity zone of 110 cm in height 
and 174 cm in equivalent diameter. The core of DPR-1 is cooled 
by natural circulation and DPR-3 is cooled by forced circulation. 
This type of reactor is operated at normal pressure, and will be no 
accident of in-core melting. It has high reliability and good perfor- 
mance of safety and can be constructed by using domestic 
technology. The DPR could be used in commercial. 


15936 (IAEA-TECDOC-678, pp. 143-150) Physical charac 
teristics of the core of nuclear district heating plants. Kuul’, 
V.S. (Experimental Machine Building Design Bureau, Gorki (Rus- 
sian Federation)); Samojlov, O.B. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9009532-: Specialists 
meeting on advanced calculational methods for power reactors; 
Technical committee meeting and workshop on LWR core design 
parameters; Specialists meeting on advanced calculational meth- 
ods for power reactors; Technical committe In Advanced 
calculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main principles of designing the nuclear district heating plant 
(NDHP) reactor core are formulated. The core neutron-physical 
characteristics are given. The results of experimental verification of 
design decisions using the fuel cassete’s model assemblies as well 
as the main results of full-scale core tests are presented. (author). 
6 figs, 3 tabs. 
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Refer also to citation(s) 15929 


15937 (INIS-mf-13401) Proceedings of the Canadian Nu- 
clear Society 12. annual conference. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557p.] (CONF-9106378—: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). Order Number DE93610781. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This volume contains the Proceedings of the seventeen Techni- 
cal Sessions from the Twelfth Annual Conference of the Canadian 
Nuclear Society heid in Saskatoon, Saskatchewan, June 9 to 12, 
1991. As in previous years, the Annual Conference of the Cana- 
dian Nuclear Society was held in conjunction with the Annual 
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Conference of the Canadian Nuclear Association. The major topics 
of discussion included: reactor physics; thermal hydraulics; indus- 
trial irradiation; computer applications; fuel channel analysis; small 
reactors; severe accidents; fuel behaviour under accident condi- 
tions; reactor components; safety related computer software; 
nuclear fuel management; nuclear waste management; and, ura- 
nium mining processing. 


15938 (INIS-mf-13402) Conference summaries. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1991. [311p.] (CONF-9106378-: 
Annual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). Order Number DE93610782. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This volume contains conference summaries for the 31. annual 
conference of the Canadian Nuclear Association and the 12. 
annual conference of the Canadian Nuclear Society. Topics of dis- 
cussion include: reactor physics; thermalhydraulics; industrial 
irradiation; computer applications; fuel channel analysis; small re- 
actors; severe accidents; fuel behaviour under accident conditions; 
reactor components, safety related computer software; nuclear fuel 
management; fuel behaviour and performance; reactor safety; re- 
actor engineering; nuclear waste management; and, uranium 
mining and processing. 


15939 (JINR-E-3-91-413) Possible chopper-monochromator 
for cold neutrons. Pokotilovskij, Yu.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Neutron Physics. 
1991. [3p.] Order Number DE93612250. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method is proposed for the chopping and monochromatization 
of a beam of cold neutrons by alternating magnetization/ 
demagnetization of ferromagnetic foils inserted in the beam. 9 refs. 


15940 (JINR-E-3-91-414) Moving converter as the possible 
tool for producing ultra-cold neutrons on pulsed neutron 
sources. Pokotilovskij, Yu.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics. 1991. [4p.] 
Order Number DE93616571. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Nucl. Instrum. Methods. 

A method is proposed for producing ultra-cold neutrons (UCN) at 
aperiodic pulse neutron sources. It is based on the use of the fast 
moving cooled converter of UCN in the time of the neutron pulse 
and includes the trapping of generated UCN's in a moving trap. 6 
refs.; 2 figs. 


15941 (PNL-SA-21155) Nineteenth annual national Energy 
and Environmental Quality Division conference. Schrotke, R. Jr. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1992. 
8p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
9210257—1: 19. annual National Energy and Environmental Quality 
Division conference, Orlando, FL (United States), Oct 1992). Order 
Number DE93004330. Source: OSTI; NTIS; GPO Dep. 

This paper provides a discussion of the research and develop- 
ment process used by Pacific Northwest Laboratory (PNL) to assist 
the Nuclear Regulatory Commission (NRC) in developing the re- 
vised Regulatory Guidance for Nuclear Plant Operations. The 
Regulatory Guides (RGs) involved in this activity are: RG 1.28, RG 
1.x13, and RG 1.33. These RGs provide endorsement of American 
Society of Mechanical Engineers (ASME) NQA-1, NQA-2, and 
American Nuclear Society (ANS) 3.2, respectively. This paper fo- 
cuses on the activities taken to develop the revision to RG 1.33. 
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Refer also to citation(s) 15795, 15836, 15837, 15838, 15839, 
15840, 15841, 15842, 15843, 15844, 15845, 15846, 15848, 15849, 


15850, 15851, 15854, 15855, 15874, 15919, 16070, 16074, 16082, 
18609 


15942 (AEA-RS—1159) The WIMSE-E module W-LED. Roth, 
M.J. AEA Reactor Services, Winfrith (United Kingdom). Jun 1992. 
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[8p.] Order Number DE93621013. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report describes the WIMS-E edit module W-LED. W-LED 
sets up a library of cross section and other nuclear data for a set 
of materials for subsequent use in a whole reactor program such 
as PANTHER. (author). 


15943 (BNL-48228) Benchmark eigenvalue spectrum cal- 
culations with anisotropic effects. Kohut, P. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930651-—1: 4. international conference on simulation meth- 
ods in nuclear engineering, Montreal (Canada), 2-4 Jun 1993). 
Order Number DE93006387. Source: OSTI; NTIS; GPO Dep. 

Complete eigenvalue spectrum calculations are usually per- 
formed for benchmark analysis to compare the accuracy of various 
approximate methods. In one-speed criticality studies the most ac- 
curate methods either rely on analytical techniques (singular 
eigenfunction) or high order spatial expansion (Carlvik’s method). 
The extension of these techniques to calculate higher order 
anisotropy is somewhat cumbersome and rarely done in practice. 
In this paper, a low spatial order technique is examined for its ca- 
pability to produce accurate benchmark results with higher order of 
anisotropy. In the past, the use of low order methods were gener- 
ally discarded for this type of calculation due to the large computer 
memory and time requirements. With the recent development and 
availability of greatly improved computing power, these limitations 
are largely removed and low order spatial approximations may also 
produce accurate solutions. 


15944 (CEA-CONF—-11078) Numerical method for three di- 
mensional steady-state two-phase flow calculations. Raymond, 
P.; Toumi, |. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1992. [5p.] 
(CONF-9209172-: 5. nuclear reactor thermal-hydraulics (NURETH) 
conference, Salt Lake City, UT (United States), 21-24 Sep 1992). 
Order Number DE93612255. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper presents the numerical scheme which was developed 
for the FLICA-4 computer code to calculate three dimensional 
steady state two phase flows. This computer code is devoted to 
steady state and transient thermal hydraulics analysis of nuclear 
reactor cores '. The first section briefly describes the FLICA-4 
flow modelling. Then in order to introduce the numerical method for 
steady state computations, some details are given about the im- 
plicit numerical scheme based upon an approximate Riemann 
solver which was developed for calculation of flow transients. The 
third section deals with the numerical method for steady state com- 
putations, which is derived from this previous general scheme and 
its optimization. We give some numerical results for steady state 
calculations and comparisons on required CPU time and memory 
for various meshing and linear system solvers. 


15945 (CEA-CONF—11132) Thermal neutron actinide data. 
Tellier, H. CEA Centre d’Etudes de Saclay; 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1992. [14p.] 
(CONF-9210303-—: International symposium on Nuclear Data Eval- 
uation Methodology, Brookhaven, NY (United States), 12-16 Oct 
1992). Order Number DE93617467. Source: OSTI; NTIS (US 
Sales Only); INIS. 

During the 70’s, the physicists involved in the cross section mea- 
surements for the low energy neutrons were almost exclusively 
interested in the resonance energy range. The thermal range was 
considered as sufficiently known. in the beginning of the 80's, reac- 
tor physicists had again to deal with the delicate problem of the 
power reactor temperature coefficient, essentially for the light water 
reactors. The measured value of the reactivity temperature coeffi- 
cient does not agree with the computed one. The later is too 
negative. For obvious safety reasons, it is an important problem 
which must be solved. Several causes were suggested to explain 
this discrepancy. Among all these causes, the spectral shift in the 
thermal energy range seems to be very important. Sensibility cal- 
culations shown that this spectral shift is very sensitive to the 
shape of the neutron cross sections of the actinides for energies 
below one electron-volt. Consequently, reactor physicists require 
new and accurate measurements in the thermal and subthermal 





energy ranges. A part of these new measurement results were re- 
cently released and reviewed. The purpose of this study is to 
complete the preceding review with the new informations which are 
now available. in reactor physics the major actinides are the fertile 
nuclei, uranium 238, thorium 232 and plutonium 240 and the fissile 
nuciei, uranium 233, uranium 235 and plutonium 239. For the fer- 
tile nuclei the main datum is the capture cross section, for the 
fissile nuclei the data of interest are nu-bar, the fission and capture 
cross sections or a combination of these data such as 7 or a. In 
the following sections, we will review the neutron data of the major 
actinides for the energy below 1 eV. 


15946 (CONF-921185—2) Nuclear power plant  fault- 
diagnosis using artificial neural networks. Kim, Keehoon; 
Aljundi, T.L.; Bartlett, E.B. lowa State Univ. of Science and Tech- 
nology, Ames, IA (United States). Dept. of Mechanical Engineering. 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER75700. From 1992 artificial neu- 
ral networks in engineering conference; St. Louis, MO (United 
States); 15-18 Nov 1992. Order Number DE93010314. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Artificial neural networks (ANNs) have been applied to various 
fields due to their fault and noise tolerance and generalization 
characteristics. As an application to nuclear engineering, we apply 
neural networks to the early recognition of nuclear power plant op- 
erational transients. If a transient or accident occurs, the network 
will advise the plant operators in a timely manner. More impor- 
tantly, we investigate the ability of the network to provide a 
measure of the confidence level in its diagnosis. In this research 
an ANN is trained to diagnose the status of the San Onofre Nu- 
clear Generation Station using data obtained from the plant's 
training simulator. Stacked generalization is then applied to predict 
the error in the ANN diagnosis. The data used consisted of 10 sce- 
narios that include typical design basis accidents as well as less 
severe transients. The results show that the trained network is ca- 
pable of diagnosing all 10 instabilities as well as providing a 
measure of the level of confidence in its diagnoses. 


15947 (CONF-930601—4) Wavelet transform techniques and 
signal analysis. Perez, R.B. (Oak Ridge National Lab., TN (United 
States)); Mattingly, J.K.; Perez, J.S. Oak Ridge National Lab., TN 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Ameri- 
can Nuclear Society (ANS) annual meeting; San Diego, CA (United 
States); 20-24 Jun 1993. Order Number DE93007919. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Traditionally, the most widely used signal analysis tool is the 
Fourier transform which, by producing power spectral densities 
(PSDs), allows time dependent signals to be studied in the 
frequency domain. However, the Fourier transform is global — it ex- 
tends over the entire time domain — which makes it ill-suited to 
study nonstationary signals which exhibit local temporal changes in 
the signal’s frequency content. To analyze nonstationary signals, 
the family of transforms commonly designated as_ short-time 
Fourier transforms (STFTs), capable of identifying temporally local- 
ized changes in the signal's frequency content, were developed by 
employing window functions to isolate temporal regions of the sig- 
nal. For example, the Gabor STFT uses a Gaussian window. 
However, the applicability of STFTs is limited by various inadequa- 
cies. The Wavelet transform (NW), recently developed by 
Grossman and Morlet and explored in depth by Daubechies (2) 
and Mallat, remedies the inadequacies of STFTs. Like the Fourier 
transform, the WT can be implemented as a discrete transform 
(DWT) or as a continuous (integral) transform (CWT). This paper 
briefly illustrates some of the potential applications of the wavelet 
transform algorithms to signal analysis. 


15948 (ECN-RX-91-078) The PASC-3 code system and the 
UNIPASC environment: Contributed paper to the SCALE-4 
Seminar on September 17-19, 1991, OECD NEA Data Bank, 
Saclay, France. Pijigroms, B.J. (Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands)); Oppe, J.; Oudshoorn, H. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Aug 1991. [12p.] (CONF-9109472-: SCALE-4 Seminar, 
Saclay (France), 17-19 Sep 1991). Order Number DE93619415. 
Source: OSTI; NTIS; INIS. 
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A brief description is given of the PASC-3 (Petten-AMPX- 
SCALE) Reactor Physics code system and its associated 
UNIPASC work environment. The PASC-3 code system is used for 
criticality and reactor calculations and consists of a selection from 
the Oak Ridge National Laboratory AMPX-SCALE-3 code collection 
complemented with a number of additional codes and nuclear data 
bases. The original codes have been adapted to run under the 
UNIX operating system. The recommended nuclear data base is a 
complete 219 group cross section library derived from JEF-1 of 
which some benchmark results are presented. By the addition of 
the UNIPASC work environment the usage of the code system is 
greatly simplified, Complex chains of programs can easily be 
coupled together to form a single job. In addition, the model pa- 
rameters can be represented by variables instead of literal values 
which enhances the readability and may improve the integrity of 
the code inputs. (author). 8 refs.; 6 figs.; 1 tab. 


15949 (IAEA-TECDOC-678, pp. 15-19) Solving the integral 
transport equation using the DP1/J. technique. Marleau, G. 
(Ecole Polytechnique de Montreal, Montreal, PQ (Canada). Groupe 
d’Analyse Nucleaire); Hebert, A. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9009532-: Specialists 
meeting on advanced calculational methods for power reactors; 
Technical committee meeting and workshop on LWR core design 
parameters; Specialists meeting on advanced calculational meth- 
ods for power reactors; Technical committe In Advanced 
calculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The collision probability method has been used extensively to 
solve the neutron integral transport equation for lattice cells. The 
main problem with this technique is that in order to converge on 
the exact neutron flux distribution inside the cell, a fine calculation 
mesh is required. However, this substantially increases the amount 
of computation time required for a transport calculation since the 
number of collision probabilities that must be computed is quadratic 
in N, the number of regions. An alternative to this technique, which 
is expensive in terms of computer resources is the Ji technique 
which is also based on the collision probability method. This tech- 
nique involves performing a n-terms series expansion for the 
angular fluxes at each interface (the DPn approximation) and then 
computing the collision, leakage and transmission probabilities as- 
sociated with each individual homogeneous region inside the cell 
independently of its surroundings. These probabilities are then cou- 
pled using the angular fluxes at each interface surrounding a cell. 
In the DPO approximation, only the first order term in this series 
expansion is considered. This results in fast (since the number of 
probabilities to compute is linear in N) but often inaccurate solu- 
tions to the transport equation. Here we present the DP1 
approximation where, in addition to the uniform angular flux contri- 
butions, linearly anisotropic contributions are also considered. This 
approximation retains most of the speed of the DPO approximation 
(since the number of CP to compute is still linear in N) while 
providing an improved solution to the transport problem. We will il- 
lustrate this affirmation by looking at 1D cylindrical and 2D square 
and hexagonal geometry problems. As will be shown, even if the 
DP1 results are more approximate than the standard CP method, 
they give a very good description of the behaviour of the neutron 
flux inside a cell. (author). 8 refs, 4 figs, 2 tabs. 


15950 (IAEA-TECDOC-—678, pp. 150-154) Description and 
validation of an approximate coarse mesh solution method for 
the diffusion equation in RZ geometry. Tanker, A.Z. (Turkish 
Atomic Energy Authority, Ankara (Turkey)); Tanker, E. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9009532-: Specialists meeting on advanced calculational methods 
for power reactors; Technical committee meeting and workshop on 
LWR core design parameters; Specialists meeting on advanced 
calculational methods for power reactors; Technical committe In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 


ERA Vol. 18, No. 6 191 





22 NUCLEAR REACTOR TECHNOLOGY 
2201 Theory and Calculation 


Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A coarse mesh method based on a nodal method in which the 
transverse-integrated flux is assumed to have a quadratic shape 
corrected with discontinuity factors is described and evaluated in 
this study. The quadratic is required to yield the volume-averaged 
flux when averaged over its argument and to yield the face- 
averaged net currents when Fick's Law is applied to it at the nodal 
interfaces, and its coefficients are determined accordingly. The 
quadratic is evaluated at the nodal interfaces and the resulting re- 
lation is corrected by introducing a discontinuity factor for each 
face of the node in each energy group. The equations corrected by 
discontinuity factors have the capability of reproducing an exact 
reference. In routine calculations for which a reference case will 
not be available, even approximate values for these factors can im- 
prove the calculation speed considerably by reducing the number 
of unknowns. In the approximate method evaluated in this study 
the discontinuity factors for 2-D coarse mesh problems are found 
from 1-D fine mesh calculations. Comparisons with finite difference 
reference calculations indicate that, for coarse mesh layouts con- 
sisting of only a few nodes, this method is faster by a factor of 3 
than a fine mesh finite difference calculation of comparable accu- 
racy (about 1%) error in kg and about a maximum error (located 
at a node producing an insignificant fraction of the total power) of 
16% in nodal powers. This method is found applicable to quick sur- 
vey type calculations that can be performed on a microcomputer. 
(author). 3 refs, 4 figs. 


15951 (IAEA-TECDOC-678, pp. 155-161) Evaluation of 
safety parameters in nodal space-time nuclear reactor analy- 
sis. Finnemann, H. (Siemens AG Unternehmensbereich KWU, 
Erlangen (Germany)); Boeer, R.; Boehm, R.; Mueller, R. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9009532-: Specialists meeting on advanced calculational 


methods for power reactors; Technical committee meeting and 
workshop on LWR core design parameters; Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mitte In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 


technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The integrated program system PANBOX features neutronics 
models for solving the time-dependent few-group diffusion equa- 
tions in Cartesian or in hexagonal-z geometry coupled with an 
advanced version of the well-known thermal-hydraulics code 
COBRA-III. Combined with an accurate and efficient pin power re- 
construction module the program is thus capable of performing not 
only global neutronic/thermal-hydraulic calculations but also to 
evaluate important safety-related parameters like DNB ratios and 
centerline fuel temperatures. For the solution of the basic neutron- 
ics equations, the nodal expansion and the nodal integration 
methods are implemented in PANBOX. Time-integration is based 
on a fully implicit Euler method in combination with an exponential 
transformation technique to reduce truncation errors. The recon- 
struction of pinwise power distributions relies on Cartesian or 
hexagonal versions of the weak element approximation method. 
The thermal-hydraulic part of the reactor calculation is based on 
the program COBRA Ill-C/P. It allows 3-dimensional steady-state 
and transient full- or part-core analyses to be performed. The ca- 
pability to calculate crossflow effects is essential to achieve the 
high degree of spatial resolution and accuracy aimed at in the cou- 
pled system. The present paper gives a description of the coupled 
neutron kinetics/thermal hydraulics program system PANBOX for 
Steady-state and transient calculation of reactors with rectangular 
or hexagonal fuel element geometry. The underlying physical mod- 
els, the calculation procedure between neutronics and thermal 
hydraulics, and the related thermal margin and DNB evaluation 
methodology are presented in some detail, together with perspec- 


tives for further development and refinements. (author). 13 refs, 3 
figs. 
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15952 (IAEA-TECDOC-678, pp. 165-167) Controlled porta- 
bility of fuel management software. Altomare, S. (Westinghouse 
Commercial Nuclear Fuel Div., Pittsburgh, PA (United States)); 
Camden, T.M.; Casadei, A.L. International Atomic Energy Agency, 
Vienna (Austria). Dec 1992. (CONF-9009532-: Specialists meeting 
on advanced calculational methods for power reactors; Technical 
committee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

An important aspect in the transfer of technology is for design 
computer software to be operational on a number of computer plat- 
forms. In order for Westinghouse to make its technology in an 
efficient, controlled and timely manner to any computer system, 
Westinghouse adopted a set of control procedures and combined 
this with a set of portable software standards while still preserving 
the software quality assurance basis. With the dynamic changes 
occurring with computer hardware, computer intensive engineering 
calculations can now be performed on mini-computers and engi- 
neering workstations at substantially reduced hardware costs. This 
is demonstrated by a set of Westinghouse benchmarks that were 
executed on several computer systems from supercomputers to 
engineering workstations. (author). 1 ref., 2 figs. 


15953 (IAEA-TECDOC-678, pp. 171-175) The RITME 
method: Basic principles and overview of the LOGARITME 
concept. Bohler, J.M. (CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
Reacteurs Nucleaires); Dufour, P.; Ferrero, J.P.; Sauvage, L. Inter- 
national Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9009532—: Specialists meeting on advanced calculational 
methods for power reactors; Technical committee meeting and 
workshop on LWR core design parameters; Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mitte In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the basic principles of the RITME method of 
3-dimensional reactor core flux and power calculations, and briefly 
describes the LOGARITME development environment for impie- 
menting and managing applications based on the RITME method. 
RITME is a nodal method for solving the neutron transport equa- 
tion; it obtains an integral solution in which the fluxes are related to 
the source terms by precalculated Green functions. The mean flux 
value per mesh and point flux values are calculated using a library 
of Green functions computed once and for all by a reference trans- 
port code. The carrier and microscopic power distributions can be 
determined from these flux values. LOGARITME is a computerized 
environment based on software case (object-oriented analysis aid 
software utilities) and ADA language. It provides a consistent 
framework for applications using the RITME method. The general 
specifications of this environment are described, and potential ap- 
plications are noted. (author). 3 refs, 1 tab. 


15954 (INIS-mf-13469) Lifetime measurement of prompt 
neutrons using the neutronic noise analysis. Ortiz Servin, J.J. 
Universidad Autonoma Metropolitana, Mexico City (Mexico). 
Unidad Azcapotzalco. 1992. [106p.] (In Spanish). Order Number 
DE93619416. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work is to estimate the life of the prompt 
neutrons, i, of a nuclear reactor utilizing the neutron noise analysis. 
This technique carry to development of mathematical model that is 
valid for lower powers reactor. The equation resulting convey to 
the observation about power spectrum behaviour respect to the 
frecquency. In this case, the reactor in study is the Triga Mark Ill of 
Nuclear Center of Mexico that it was provided of fission chambers 
for register the neutron fluxes. These fluxes was digitized and stor- 
age in computer disc as signals dependents of time, for later apply 





the Fourier Transformation and obtain the spectras. The spectras 
measured to different reactor powers were adjusted to the develop- 
ment equation before, using the method of square minimum and 
so estimate the parameter i. The analysis of results throw a value 
of 22.73 +/- 0.92 us. On the other hand, the calculate value to the 
resolve the kinetic equation of reactor defer in lower than 4 % 
about the estimate. Of this, it concludes that the model utilized is 
trusty with a good mistake margin, moreover of that the technique 
of Neutron Noise analysis demonstrate be competitive (Author). 


15955 (KFKI-1991-38/G) Calculation of collision probablili- 
ties in two-dimensional geometry. Hordosy, G. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics). Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Dec 1991. [19p.] Order 
Number DE93612256. Source: OSTI; NTIS (US Sales Only); INIS. 

In WWER-type nuclear power plants, the fuel pin which gener- 
ates the highest power level is located at the corner of fuel 
assembly. This makes necessary the investigation of the asymme- 
try in the temperature and power distributions within an elementary 
cell. Coupled neutron physical and thermohydraulical models are 
needed for this purpose. One of the most suitable neutron physical 
model is the method of collision probabilities (CP). A program was 
developed for the calculation of CP in two dimension. The elemen- 
tary cell is divided into regions which are not necessarily convex. 
(R.P.) 2 refs.; 6 figs. 


15956 (SAND—93-7021C) Burnup credit validation of 
SCALE-4 using mixed-oxide critical experiments. Bowman, 
S.M. (Oak Ridge National Lab., TN (United States)); Taniuchi, H. 
Oak Ridge National Lab., TN (United States); Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400 ;AC04-76DP00789. Contract AD-4072. (TTC— 
1243;CONF-930601-3: American Nuclear Society (ANS) annual 
meeting, San Diego, CA (United States), 20-24 Jun 1993). Order 
Number DE93007863. Source: OSTI; NTIS; INIS; GPO Dep. 

Spent fuel contains many actinides and fission products that are 
not present in fresh fuel. From a criticality safety perspective, the 
most significant nuclides are the plutonium isotopes. In a previous 
study, the SCALE-4 modular code system 3 was validated for fresh 
light-water-reactor (LWR) fuel in various storage configurations. In 
addition, LWR core critical configurations have been modeled with 
SCALE-4 as part of the validation effort for the Burnup Credit Pro- 
gram sponsored by the US Department of Energy. However, 
criticality analyses performed to date with critical experiments con- 
taining low-enriched plutonium and uranium typical of LWR spent 
fuel have been limited to the single mixed-oxide case. Therefore, 
as part of the Burnup Credit Program, two sets of mixed-oxide criti- 
cal experiments have been analyzed using KENO V.a and the 
27-group burnup library in order to validate the SCALE-4 methodol- 
ogy for fuel containing PUO2 and UO>. 


15957 (VAEC-A-005) Application of non-linear filter for 
stochastic control problem. Do Quang Trung (Dept. of Theoreti- 
cal and Computation Physics (Vietnam)). Viet Nam National Atomic 
Energy Commission, Ha Noi (Viet Nam). 1990. [11p.] Order Num- 
ber DE93621014. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present paper we use non-linear filter to transfer certain 
stochastic control problem completely observable state vector of 
dynamic systems. (author). 9 refs. 
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Refer also to citation(s) 15863, 15880, 16027, 16039, 16084, 
16090, 16094, 16100, 16113, 16124, 16134, 16461 


15958 (ANL/MSD/CP-—78640) Experimental studies of free 
defect generation during irradiation: Implications for reactor 
environments. Rehn, L.E.; Birtcher, R.C. Argonne National Lab., 
IL (United States). Jan 1993. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920970-7: 3. conference on evolution of microstructure in 
metals during irradiation, Chalk River (Canada), 29 Sep - 2 oct 
1992). Order Number DE93006794. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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Over the past several years, systematic experiments have 
revealed that irradiations which generate energetically dense cas- 
cades are much less effective than light-ion, MeV electron, or 
thermal neutron irradiations at producing freely-migrating defects. 
In this paper, the systematic results on freely-migrating defect 
production from ion irradiation studies are briefly summarized. Diffi- 
culties with applying a simple extrapolation of the ion-irradiation 
results to neutron environments are discussed. This discussion, 
coupled with our existing knowledge of neutron-induced property 
changes, indicates that Compton scattering, and the (n,-y), (n,He) 
and (n,p) nuclear reactions, are considerably more important for 
producing freely-migrating defects than was previously realized. 


15959 (BNL-NUREG-48034) Recommendations for manag- 
ing equipment aging in nuclear power plants. Gunther, W.E. 
(Brookhaven National Lab., Upton, NY (United States)); Subudhi, 
M.; Aggarwal, S.K. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 4p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921005—19: Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium and medical imaging confer- 
ence, Orlando, FL (United States), 26-31 Oct 1992). Order Number 
DE93004651. Source: OSTI; NTIS; INIS; GPO Dep. 

Research conducted under the auspices of the US NRC’s Nu- 
clear Plant Aging Research (NPAR) Program has resulted in a 
large database of component and system operating, maintenance, 
and testing information. This database has been used to determine 
the susceptibility to aging of selected components, and the poten- 
tial for equipment aging to impact plant safety and availability. it 
has also identified methods for detecting and mitigating component 
and system aging. This paper describes the research recommen- 
dations on electrical components which could be applied to 
maintenance, testing, and inspection activities to detect and miti- 
gate the effects of aging prior to equipment failures. 


15960 (CNIC—00521) € common cause fallure model and 
method for defense effectiveness estimation. Li Zhaohuan 
(China Inst. of Atomic Energy, Beijing (China)). China Nuclear 
Information Centre, Beijing, BJ (China). Aug 1991. [16p.] (IAE— 
0093.). Order Number DE93612267. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two issues have been dealt. One is to develop an event based 
parametric model called ¢-CCF model. Its parameters are ex- 
pressed in the fraction of the progressive multiplicities of failure 
events. By these expressions, the contribution of each multiple fail- 
ure can be presented more clearly. It can help to select defense 
tactics against common cause failures. The other is to provide a 
method which is based on the operational experience and engi- 
neering judgement to estimate the effectiveness of defense tactics. 
It is expressed in terms of reduction matrix for a given tactics on a 
specific plant in the event by event form. The application of practi- 
cal example shows that the model in cooperation with the method 
can simply estimate the effectiveness of defense tactics. It can be 
easily used by the operators and its application may be extended. 


15961 (CNIC—00522) Flashing in riser and its effect on 
flow stability In natural circulation system. Wu Xinxin (inst. of 
Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); Wu 
Shaorong; Jiang Shengyao; Zhou Lei; Tong Yunxian; Zhang Youjie; 
Han Bing. China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1991. [11p.] (In Chinese). (TSHUNE-0022.). Order Number 
DE93612268. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental investigation was performed in the full scale 
thermo-hydraulic simulation test loop (HRTL-5) for the 5 
MW-Heating Reactor at Institute of Nuclear Energy Technology, Ts- 
inghua University. Under different pressures the flashing in riser of 
natural circulation system and its effect on flow stability were stud- 
ied by the method of visual observation in synchronism with data 
recording. The results show that the lower the system pressure, 
the more obvious the flashing in the riser, and the stronger the ef- 
fect on flow stability in the natural circulation system. Under very 
low pressure even if subcooling at the exit of heated test section is 
relatively higher, the flashing riser will appears due to gradual 
energy accumulation by strong thermodynamic non-equilibrium pro- 
cess. Consequently, a long period flow oscillation is stimulated in 
the system, and the time of period can be up to 40 s. When the 
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system pressure reaches to 1.5 MPa, the flashing in riser is van- 
ished. Based on these experiments, the mechanism of flashing in 
riser and the flow instability stimulated by the flashing are basically 
explained. 


15962 (CONF-921007-6) An update on the Structural Ag- 
ing Program. Naus, D.J. (Oak Ridge National Lab., TN (United 
States)); Oland, C.B.; Ellingwood, B.; Mori, Y.; Arndt, E.G. Oak 
Ridge National Lab., TN (United States). [1992]. 54p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. From 20. water reactor safety in- 
formation meeting; Bethesda, MD (United States); 21-23 Oct 1992. 
Order Number DE93006228. Source: OSTI; NTIS; INIS; GPO Dep. 

The Structural Aging (SAG) Program is being conducted at the 
Oak Ridge National Laboratory (ORNL) for the Nuclear Regulatory 
Commission (NRC). The SAG Program is addressing the aging 
management of safety-related concrete structures in nuclear power 
plants for the purpose of providing improved technical bases for 
their continued service. The program is organized into four tasks: 
Program Management, Materials Property Data Base, Structural 
Component Assessment/Repair Technologies, and Quantitative 
Methodology for Continued Service Determinations. Objectives and 


a summary of accomplishments under each of these tasks are pre- 
sented. 


15963 (CONF-930401—1) Inservice diagnostic methods for 
solenoid-operated valves. Kryter, R.C. Oak Ridge National Lab.., 
TN (United States). [1993]. 8p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Meeting on nuclear plant instrumentation, 
control and man-machine interface technologies; Oak Ridge, TN 
(United States); 18-21 Apr 1993. Order Number DE93007823. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Solenoid-operated valves (SOVs) were studied at Oak Ridge 
National Laboratory as part of the USNRC Nuclear Plant Aging Re- 
search (NPAR) Program. The primary objective of the study was to 
identify, evaluate, and recommend methods for inspection, surveil- 
lance, monitoring, and maintenance of SOVs that can help ensure 
their operational readiness-that is, their ability to perform required 
safety functions under all anticipated operating conditions, since 
failure of one of these small and relatively inexpensive devices 
could have serious consequences under certain circumstances. An 
earlier (Phase 1) NPAR program study described SOV failure 
modes and causes and had identified measurable parameters 
thought to be linked to the progression of everpresent degradation 
mechanisms that may ultimately result in functional failure of the 
valve. Using this earlier work as a guide, the present (Phase 11) 
study focused on devising and then demonstrating the effective- 
ness of techniques and equipment with which to measure 
performance parameters that show promise for detecting the pres- 
ence and trending the progress of such degradations before they 
reach a critical stage. Intrusive techniques requiring the addition of 
magnetic or acoustic sensors or the application of special test sig- 
nals were investigated briefly, but major emphasis was placed on 
the examination of condition-indicating techniques that can be 
applied with minimal cost and impact on plant operation. Experi- 
mental results are presented that demonstrate the technical 
feasibility and practicality of the monitoring techniques assessed in 
the study, and recommendations for further work are provided. 


15964 (DOE/NE/37969-4) [Development of a semi 
autonomous mobile robot for reactor containments]: 1992 
annual summary of activity. Wehe, D.K. Michigan Univ., Ann Ar- 
bor, MI (United States). Dept. of Nuclear Engineering. 10 Feb 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86NE37969. Order Number 
DE93007958. Source: OSTI; NTIS; INIS; GPO Dep. 

The University of Michigan reports its progress on this project on 
a bimonthly or quarterly reporting frequency. As a result, the de- 
tailed annual summary of activity is derived from the integration of 
these progress reports. They are attached here to form a perma- 
nent record of the University’s contribution to this program. 


15965 (EGG-RAAM-—10563) Data and statistical methods for 
analysis of trends and patterns. Atwood, C.L.; Gentillon, C.D.; 
Wilson, G.E. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
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Nov 1992. 46p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93007146. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes topics considered at a working meeting 
on data and statistical methods for analysis of trends and patterns 
in US commercial nuclear power plants. This meeting was spon- 
sored by the Office of Analysis and Evaluation of Operational Data 
(AEOD) of the Nuclear Regulatory Commission (NRC). Three data 
sets are briefly described: Nuclear Plant Reliability Data System 
(NPRDS), Licensee Event Report (LER) data, and Performance In- 
dicator data. Two types of study are emphasized: screening 
studies, to see if any trends or patterns appear to be present; and 
detailed studies, which are more concerned with checking the anal- 
ysis assumptions, modeling any patterns that are present, and 
searching for causes. A prescription is given for a screening study, 
and ideas are suggested for a detailed study, when the data take 
of any of three forms: counts of events per time, counts of events 
per demand, and non-event data. 


15966 (FE+2105) Numerical solution of reverse heat trans- 
ter problem for heat releasing walls at remarkable temperature 
inhomogeneities along perimeter. Artem’ev, V.K. (and others); 
Boltenko, En.A.; Viasenko, P.Yu. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1990. [19p.] (In Russian). Order 
Number DE93621031. Source: OSTI; NTIS (US Sales Only); INIS. 

Algorithm and the program for numeric solution of the 
two-dimensional thermal conductivity problem linked with the deter- 
mination of temperature and density of the heat flux on the internal 
tube wall are presented according to the results of temperature 
measurements on the external surface. The problem is solved 
under the presence of heat release in the wall and notable temper- 
ature inhomogeneities along the perimeter. The calculations 
conducted have shown that notable differences of heat releasing 
surface temperature calculated values found from the solution of 
one-dimensional (taking no account of tangential heat overflow) 
and two-dimensional problems are possible. The differences make 


up 10-70 deg or 3-25% depending on the channel wall thickness. 9 
refs.; 6 figs. 


15967 (IAE-4831-3) Optimization of parameters for a gas 
turbine plant with multistage comperssion by the coolant flow 
rate minimum. Alekseev, |.A.; Soldatov, V.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1989. [20p.] (in Russian). 
Order Number DE93612269. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Optimal parameters for a closed gas turbine with multistage 
compression are discussed from the view point of ensuring mini- 
mum coolant flow rate. It is shown that the use of multistage 
compression is most effective in the region of stringent restrictions 
on permissible temperature of coolant heating. Ranges of reason- 
able use of plants with various numbers of compressor stages are 
determined. 6 refs.; 9 figs.; 1 tab. 


15968 (INFO—0412) International piping integrity research 
group (IPIRG) program final report. Schmidt, R. (Battelle, Colum- 
bus, OH (United States)); Wilkowski, G.; Scott, P.; Olsen, R.; 
Marschall, C.; Vieth, P.; Paul, D. Atomic Energy Control Board, Ot- 
tawa, ON (Canada). Apr 1992. [385p.] Order Number 
DE93612270. Source: OSTI; NTIS (US Sales Only); INIS. 

This is the final report of the International Piping Integrity Re- 
search Group (IPIRG) Programme. The IPIRG Programme was an 
international group programme managed by the U.S. Nuclear Reg- 
ulatory Commission and funded by a consortium of organizations 
from nine nations: Canada, France, italy, Japan, Sweden, Switzer- 
land, Taiwan, the United Kingdom, and the United states. The 
objective of the programme was to develop data needed to verify 
engineering methods for assessing the integrity of nuclear power 
plant piping that contains circumferential defects. The primary fo- 
cus was an experimental task that investigated the behaviour of 
circumferentially flawed piping and piping systems to high-rate 
loading typical of seismic events. To accomplish these objectives a 
unique pipe loop test facility was designed and constructed. The 
pipe system was an expansion loop with over 30 m of 406-mm di- 
ameter pipe and five long radius elbows. Five experiments on 





flawed piping were conducted to failure in this facility with dynamic 
excitation. The report: provides background information on leak- 
before-break and flaw evaluation procedures in piping; summarizes 
the technical results of the programme; gives a relatively detailed 
assessment of the results from the various pipe fracture experi- 
ments and complementary analyses; and, summarizes the 
advances in the state-of-the-art of pipe fracture technology result- 
ing from the IPIRG Program. 


15969 (INIS-XN-—430) Severe accident management. Pre- 
vention and Mitigation. Nuclear Energy Agency, 75 - Paris 
(France). 1992. [49p.] Order Number DE93618405. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Effective planning for the management of severe accidents at 
nuclear power plants can produce both a reduction in the fre- 
quency of such accidents as well as the ability to mitigate their 
consequences if and when they should occur. This report provides 
an overview of accident management activities in OECD countries. 
It also presents the conclusions of a group of international experts 
regarding the development of accident management methods, the 
integration of accident management planning into reactor opera- 
tions, and the benefits of accident management. 


15970 (INIS-XN—432) The periodic safety review of nuclear 
power plants. Practices in OECD countries. Nuclear Energy 
Agency, 75 - Paris (France). 1992. [45p.] Order Number 
DE93618406. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in French. 

This report gives an overview of the regulatory concepts and 
practices for the periodic safety review of nuclear power plants in 
OECD countries with nuclear power programmes. The statutory 
bases for such reviews, their objectives and the processes adopted 
are summarised against the background of each country's regula- 
tory practices. Although periodic safety reviews are now, or will 
soon be, part of the regulatory process in the majority of countries, 
the national approaches to these reviews still differ considerably. 
This report includes numerous examples of the different concepts 
and practices in OECD countries, thereby illustrating the variety of 
ways adopted to reach the common goal of maintaining and im- 
proving nuclear safety. 


15971 (KTWE-B-120) RATU - Nuclear power plant struc- 
tural safety research programme: Interim report 1990-1991. 
Rintamaa, R. (ed.). Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy Dept. Jul 1992. [152p.] Order Number DE93612271. 
Source: OSTI; NTIS; INIS. 

Finland’s energy research programmes. 

Studies on the structural materials in nuclear power plants create 
the experimental data and background information necessary for 
the structural integrity assessments of mechanical components. 
The research is carried out by developing experimental fracture 
mechanics methods including statistical analysis methods of mate- 
rials property data, and by studying material ageing and, in 
particular, mechanisms of material deterioration due to neutron irra- 
diation, corrosion and water chemistry. Besides material studies, 
new testing methods and sensors for measurement of loading and 
water chemistry parameters have been developed. The monitoring 
data obtained in real power plants has been used to simulate more 
precisely the real environment during laboratory tests. The 
research on structural analysis has focused on extending and veri- 
fying the analysis capabilities for structural assessments of nuclear 
power plants. A widely applicable system including various compu- 
tational fracture assessment methods has been created with which 
different structural problems can be solved reliably and effectively. 
Research on reliability assessment of maintenance in nuclear 
power plants is directed to practical case studies on components 
and structures of safety importance, and to the development of 
models for maintenance related decision support. A systematic 
analysis of motor-operated valve has been performed. 


15972 (NE-F—-1-2T) Preparation of plant and system design 
description documents. Oak Ridge National Lab., TN (United 
States). Jan 1989. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93011209. Source: OSTI; NTIS; INIS; GPO Dep. 
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This standard prescribes the purpose, scope, organization, and 
content of plant design requirements (PDR) documents and system 
design descriptions (SDDs), to provide a unified approach to their 
preparation and use by a project as the principal means to estab- 
lish the plant design requirements and to establish, describe, and 
control the individual system designs from conception and through- 
out the lifetime of the plant. The Electric Power Research 
Institute’s Advanced Light Water Reactor (LWR) Requirements 
Document should be considered for LWR plants. 


15973 (NE-F—9-4T-Rev.2/84) Requirements for design of 
Class 1 elevated temperature nuclear system components 
(supplement to ASME Code Case N-47). Oak Ridge National 
Lab., TN (United States). Jun 1986. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93011216. Source: OSTI; NTIS; GPO Dep. 

This standard provides rules for the design of Class 1 nuclear 
components for use at elevated temperatures. It constitutes a com- 
plete set of requirements only when used in conjunction with 
Section Ill of the ASME Boiler and Pressure Vessel Code (ASME 
Code) and addenda, and ASME Code Case N-47. Unmodified por- 
tions of Code Case N-47 are not repeated in this standard but are 
considered requirements of this standard. 


15974 (NE-F—9-5T-Rev.10/86) Guidelines and procedures 
for design of Class 1 elevated temperature nuclear system 
components. Oak Ridge National Lab., TN (United States). Sep 
1986. 367p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93011215. Source: OSTI; NTIS; GPO Dep. 

This standard provides guidelines and procedures which may be 
used by the manufacturer in satisfying the requirements given for 
design of class 1 elevated temperature nuclear system compo- 
nents. Guidance is given regarding planning and control of design 
analysis. A sequence for calculations is recommended. Methods of 
analysis, including procedures to account for environmental effects, 
are given which are acceptable in principle to the owner. A format 
is provided for use in documentation of design analyses. 


15975 (NE-F—11-3T-Rev.3/85) Analytical chemistry meth- 
ods for metallic core components: Revision March 1985. 
Hanford Engineering Development Lab., Richland, WA (United 
States). Mar 1985. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76FF02170. Order Number 
DE93011212. Source: OSTI; NTIS; GPO Dep. 

This standard provides analytical chemistry methods for the anal- 
ysis of alloys used to fabricate core components. These alloys are 
302, 308, 316, 316-Ti, and 321 stainless steels and 600 and 718 
Inconels and they may include other 300-series stainless steels. 


15976 (NEI-SE-100) Proceedings of the IAEA specialists 
meeting on nuclear power plant lifetime assurance. Interna- 
tional Atomic Energy Agency, Vienna (Austria); Swedish Nuclear 
Power Inspectorate, Stockholm (Sweden). Dec 1990. [164p.] 
(CONF-9010200-: IAEA specialists meeting on nuclear power 
plant lifetime assurance, Stockholm (Sweden), 10-13 Oct 1990). 
Order Number DE93621032. Source: OSTI; NTIS; INIS. 

The purpose of this Specialists meeting was to provide an inter- 
national forum for a discussion on recent results in research and 
utility practice on: * methodologies to predetermine reactor key 
components lifetime (i.e. those components which are considered 
not replaceable or are replaceable but are costly in terms of capital 
expenditure and/or outage time to replace); * to measure parame- 
ters for estimating remaining life. The remaining life on each heavy 
component is determined using available data on: - original design 
documentation. - relevant degradation mechanisms (fracture, fail- 
ure, broken structure, corrosion, erosion, etc). - degradation of key 
component materials. - operational and maintenance history. - 
present state deriving from inspection, surveillance and monitoring 
records. - component examination and long term behaviour re- 
search. The meeting was expected to provide a vehicle to allow a 
better understanding of ageing phenomena of key reactor compo- 
nents and the effect of environmental factors. This is, the meeting 
was expected to improve knowledge of the topic of plant lifetime 
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management and, thusly, to give some directions for further inves- 
tigations to achieve a higher level of NPP reliability, availability and 
safety. (au). 


15977 (NUREG/CP-0122-Vol.1, pp. 299-316) A comprehen- 
sive approach to manage aging in nuclear service water 
systems. Johnson, A.B. Jr. (Pacific Northwest Lab., Richland, WA 
(US)); Jarrell, D.B.; Burns, J.J. Jr. Nuclear Regulatory Commission, 
Washington, DC (United States). Sep 1992. (CONF-920375—Vol.1: 
Aging research information conference, Rockville, MD (United 
States), 24-27 Mar 1992). In Proceedings of the Aging Research 
Information Conference: Volume 1. 5856p. Order Number 
DE92041279. Source: OSTI; NTIS; INIS; GPO. 

Service water systems (SWSs) in nuclear plants perform vital 
safety-related functions that are often challenged by corrosion and 
deposition phenomena that arise from exposure of the systems to 
environmental stressors. The ability to effectively address and 
mitigate the effects of SWS age-related degradation requires an in- 
tegrated approach that involves both technical and organizational 
elements, functioning within the safety and structural integrity 
framework. The key elements of an integrated approach include: 
administration, operations, maintenance, engineering support, and 
training. As these elements interact on a sustained and integrated 
basis, they provide the resources, the technical knowledge, and 
the actions that preserve the ability of the SWS to perform its 
necessary functions. The degradation phenomena that must be rec- 
ognized and controlled are summarized, and the principal potential 
problems are analyzed according to the three main SWS designs. 
Practices that can be applied to control age-related degradation in 
nuciear plants are summarized, including system-specific water 
chemistry control, surveillance methods, and countermeasures. 


15978 (NUREG/CP—0122-Vol.1, pp. 317-345) Assessment of 
diagnostic methods for determining degradation of motor- 
operated valves. Haynes, H.D. (Oak Ridge National Lab., TN 
(US)); Farmer, W.S. Nuclear Regulatory Commission, Washington, 
DC (United States). Sep 1992. DOE Contract AC05-840R21400. 
(CONF-920375—Vol.1: Aging research information conference, 


Rockville, MD (United States), 24-27 Mar 1992). In Proceedings of 
the Aging Research Information Conference: Volume 1. 556p. Or- 
der Number DE92041279. Source: OSTI; NTIS; INIS; GPO. 

The Oak Ridge National Laboratory (ORNL) has carried out a 


comprehensive aging assessment of motor-operated valves 
(MOVs) in support of the Nuclear Plant Aging Research (NPAR) 
program. This paper provides a summary of the ORNL MOV aging 
assessment with emphasis on the identification, evaluation, and 
application of MOV monitoring methods and techniques. The 
diagnostic information available from many MOV measurable pa- 
rameters was evaluated by ORNL using MOVs that were mounted 
on test stands. Those tests led to the conclusion that the single 
most informative MOV measurable parameter was also the one 
which was most easily acquired, namely the motor current. Motor 
current signature analysis (MCSA) was found to provide detailed 
information related to the condition of the motor, motor operator, 
and valve across a wide range of levels. As part of the MOV aging 
assessment, several tests were carried out by ORNL on MOVs 
having implanted defects and degradations. Tests were also per- 
formed on many MOVs located within a nuclear power plant. In 
addition, ORNL participated in the Gate Valve Flow Interruption 
Blowdown Test program carried out at Wyle Laboratories in 
Huntsville, Alabama. Results from all of these tests are summa- 
rized in this paper and several selected examples are given. Other 
areas covered in this paper include descriptions of relevant regula- 
tory issues and activities, other related diagnostics research at 
ORNL, and interactions ORNL has had with outside organizations 
for the purpose of disseminating research results. 


15979 (NUREG/CP-0122-Vol.1, pp. 365-388) Aging and low- 
flow degradation of auxilary feedwater pumps. Adams, M.L. 
(Case Western Reserve Univ., Cleveland, OH (US)). Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Sep 1992. 
DOE Contract ACO5-840R21400. (CONF-920375—Vol.1: Aging re- 
search information conference, Rockville, MD (United States), 
24-27 Mar 1992). In Proceedings of the Aging Research Informa- 
tion Conference: Volume 1. 556p. Order Number DE92041279. 
Source: OSTI; NTIS; INIS; GPO. 
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This paper documents the results of research done under the 
auspices of the Nuclear Regulatory Commission Nuclear Plant Ag- 
ing Research Program. It examines the degradation imparted to 
safety related Auxiliary Feedwater System pumps at nuclear plants 
due to the low flow operation. The Auxiliary Feedwater (AFW) Sys- 
tem is normally a stand-by system. As such it is operated most 
often in the test mode. Since few plants are equipped with full flow 
test loops, most testing is accomplished at minimum flow condi- 
tions in pump by-pass lines. It is the vibration and hydraulic forces 
generated at low flow conditions that have been shown to be the 
major causes of AFW pump aging and degradation. The wear can 
be manifested in a number of ways, such as impeller or diffuser 
breakage, thrust bearing and/or balance device failure due to 
excessive loading, cavitation damage on such stage impellers, in- 
crease seal leakage or failure, sear injection piping failure, shaft or 
coupling breakage, and rotating element seizure. 


15980 (NUREG/CP—0122-Vol.1, pp. 419-430) Power reactor 
embrittlement data base (PR-EDB): Uses in evaluating radia- 
tion embrittlement of reactor vessels. Kam, F.B.K. (Oak Ridge 
National Lab., TN (US)); Stalimann, F.W.; Wang, J.A. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Sep 1992. 
DOE Contract AC05-840R21400. (CONF-920375—Vol.1: Aging re- 
search information conference, Rockville, MD (United States), 
24-27 Mar 1992). In Proceedings of the Aging Research Informa- 
tion Conference: Volume 1. 556p. Order Number DE92041279. 
Source: OSTI; NTIS; INIS; GPO. 

Investigations of regulatory issues such as vessel integrity over 
plant life, vessel failure, and sufficiency of current Codes, Standard 
Review Plans (SRPs), and Guides for license renewal can be 
greatly expedited by the use of a well-designed, computerized data 
base. Also, such a data base is essential for the validation of em- 
brittlement prediction models by researchers. The Power Reactor 
Embrittlement Data Base (PR-EDB) is such a comprehensive col- 
lection of data for U.S. commercial nuclear reactors. The current 
compilation contains data from 92 reactors and consists of 175 
data points for weld materials (79 different welds) and 395 data 
points for base materials (110 different base materials). The differ- 
ent types of data that are implemented or planned for this data 
base are discussed. ‘User-friendly’ utility programs have been writ- 
ten to investigate a list of problems using this data base. The utility 
programs are also used to add and upgrade data, retrieve and se- 
lect specific data, manipulate data, display data to the screen or 
printer, and to fit and plot Charpy impact data. The results of sev- 
eral studies investigated are presented in this paper. 


15981 (NUREG/CP-0122-Vol.1, pp. 431-453) Aging impact 
on the safety and operability of nuclear reactor pressure ves- 
sels. Pennell, W.E. (Oak Ridge National Lab., TN (US)). Nuclear 
Regulatory Commission, Washington, DC (United States). Sep 
1992. DOE Contract AC05-840R21400. (CONF-920375—Vol.1: Ag- 
ing research information conference, Rockville, MD (United States), 
24-27 Mar 1992). In Proceedings of the Aging Research Informa- 
tion Conference: Volume 1. 556p. Order Number DE92041279. 
Source: OSTI; NTIS; INIS; GPO. 

Irradiation embrittlement causes a loss of reactor vessel material 
fracture toughness as nuclear plants age. Fracture mechanics 
based regulatory requirements limit the permissible level of irradia- 
tion embrittlement such that essential fracture prevention margins 
are maintained throughout the plant operating life. This paper re- 
views the regulatory requirements and the underlying fracture 
mechanics technology. Issues identified with that technology are 
identified and research programs implemented to resolve the is- 
sues are described. Where possible, an assessment is given of the 
anticipated impact the research program output will have on the re- 
actor vessel fracture-margin assessment process. 


15982 (NUREG/CP-0122-Vol.1, pp. 454-467) The application 
of probabilistic fracture analysis to residual life evaluation of 
embrittled reactor vessels. Dickson, T.L. (Oak Ridge National 
Lab., TN (US)); Simonen, F.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Sep 1992. DOE Contract ACO5- 
840R21400. (CONF-920375—Vol.1: Aging research information 
conference, Rockville, MD (United States), 24-27 Mar 1992). In 





Proceedings of the Aging Research Information Conference: Vol- 
ume 1. 556p. Order Number DE92041279. Source: OSTI; NTIS; 
INIS; GPO. 

Probabilistic fracture mechanics analysis is a major element of 
the comprehensive probabilistic methodology on which current 
NRC regulatory requirements for pressurized water reactor vessel 
integrity evaluation are based. Computer codes such as OCA-P 
and VISA-11 perform probabilistic fracture analyses to estimate the 
increase in vessel failure probability that occurs as the vessel ma- 
terial accumulates radiation damage over the operating life of the 
vessel. The results of such analyses, when compared with limits of 
acceptable failure probabilities, provide an estimation of the resid- 
ual life of a vessel. Such codes can be applied to evaluate the 
potential benefits of plant-specific mitigating actions designed to re- 
duce the probability of failure of a reactor vessel. 


15983 (NUREG/CP-0122-Vol.1, pp. 471-483) Detecting and 
mitigating aging in component cooling water systems. Lofaro, 
R.J. (Brookhaven National Lab., Upton, NY (US)); Aggarwal, S. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Sep 1992. (CONF-920375—Vol.1: Aging research information con- 
ference, Rockville, MD (United States), 24-27 Mar 1992). In 
Proceedings of the Aging Research Information Conference: Vol- 
ume 1. 556p. Order Number DE92041279. Source: OSTI; NTIS; 
INIS; GPO. 

The time-dependent effects of aging on component cooling water 
(CCW) systems in nuclear power plants has been studied and doc- 
umented as part of a research program sponsored by the US 
Nuclear Regulatory Commission. It was found that age related 
degradation leads to failures in the CCW system which can result 
in an increase in system unavailability, if not properly detected and 
mitigated. To identify effective methods of managing this degrada- 
tion, information on inspection, monitoring, and maintenance 
practices currently available was obtained from various operating 
plants and reviewed. The findings were correlated with the most 
common aging mechanisms and failure modes, and a compilation 
of aging detection and mitigation practices was formulated. This 
paper discusses the results of this work. 


15984 (NUREG/CP-0122-Vol.1, pp. 484-502) Snubber aging 
assessment. Brown, D.P. (Pacific Northwest Lab., Richland, WA 
(US)); Blahnik, D.E.; Burns, J.J. Jr. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Sep 1992. DOE Contract 
AC06-76RL01830. (CONF-920375—Vol.1: Aging research informa- 
tion conference, Rockville, MD (United States), 24-27 Mar 1992). 
In Proceedings of the Aging Research Information Conference: 
Volume 1. 556p. Order Number DE92041279. Source: OSTI; 
NTIS; INIS; GPO. 

Snubbers are safety-related devices used to restrain undesirable 
dynamic loads at various piping and equipment locations in nuclear 
power plants (NPPs). Each snubber must accommodate a plant's 
normal thermal movements and be capable of restraining the maxi- 
mum off-normal dynamic loads postulated for its specific location. 
The effects of snubber aging and the environments and mecha- 
nisms that degrade snubber performance need to be better 
understood. This paper describes the Phase 11 Nuclear Plant 
Aging Research Program in-plant aging research conducted to en- 
hance the understanding of snubber aging and its consequences. 
Pacific Northwest Laboratory staff and their subcontractors, Lake 
Engineering and Wyle Laboratories, visited eight sites (encompass- 
ing thirteen plants) to conduct interviews with NPP staff and to 
collect snubber aging, testing, and maintenance data. The research 
methodology, evaluations, results, conclusions, and recommenda- 
tions are described in the paper. Effective methods for service-life 
monitoring of snubbers are included in the recommendations. 


15985 (NUREG/CP-0122-Vol.1, pp. 525-533) The role of 
monitoring and trending applied to diesel generator aging. 
Hoopingarner, K.R. (Pacific Northwest Lab., Richland, WA (US)); 
Burns, J.J. Jr. Nuclear Regulatory Commission, Washington, DC 
(United States). Sep 1992. DOE Contract AC06-76RL01830. 
(CONF-920375—Vol.1: Aging research information conference, 
Rockville, MD (United States), 24-27 Mar 1992). In Proceedings of 
the Aging Research Information Conference: Volume 1. 556p. Or- 
der Number DE92041279. Source: OSTI; NTIS; INIS; GPO. 
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Aging studies have been completed on emergency diesel- 
generators, and these studies have lead to a conclusion that 
techniques based on practical system condition monitoring results 
coukd achieve system condition improvements. The focus should 
be to ensure operational readiness. Condition monitoring of about 
25 operating parameters of the engine and generator provides in- 
formation indicating the functional status of important engine 
components and when and where to apply maintenance efforts. 
Conversely, intrusive engine inspections and overhauls, based on 
time periods alone, tend to reduce engine and system reliability. 


15986 (NUREG/CP-0122-Vol.1, pp. 534-555) Aging studies 
of batteries and transformers in class IE power systems. Ed- 
son, J.L. (Idaho National Engineering Lab., Idaho Falls (US)); 
Roberts, E.W. Nuclear Regulatory Commission, Washington, DC 
(United States). Sep 1992. DOE Contract AC07-761D01570. 
(CONF-920375-Vol.1: Aging research information conference, 
Rockville, MD (United States), 24-27 Mar 1992). In Proceedings of 
the Aging Research Information Conference: Volume 1. 556p. Or- 
der Number DE92041279. Source: OSTI; NTIS; INIS; GPO. 

A Phase | aging study of batteries used in 1E Power Systems of 
nuclear power plants concluded that significant aging effects for 
aged batteries are growth of positive plants, loosening of active 
material in plates that have grown, loss of active material caused 
by gassing and corrosion, and embrittlement of the lead grids and 
straps. These effects contribute to decreased electrical capacity 
and decreased seismic ruggedness which, during a seismic event, 
can lead to decreased electrical performance or complete failure. 
Subsequently a Phase Il test program was conducted to determine 
if seismic ruggedness of aged batteries can be inadequate even if 
the electrical capacity is satisfactory, as determined by tests rec- 
ommended by IEEE Std 450-1987, ‘IEEE Recommended Practice 
for Maintenance, Testing, and Replacement of Large Storage Bat- 
teries for Generating Stations and Substations.” In addition, a 
Phase | aging study of transformers in 1E Power Systems was 
performed to identify stressors and failure mechanisms, investigate 
whether transformers are showing the effects of aging as they 
grow older, and to determine if current surveillance methods are 
effective in mitigating aging effects. This paper presents the results 
of these studies. 


15987 (NUREG/CR-5872) ORNOZL: A finite-element mesh 
generator for nozzie-cylinder intersections containing inner- 
corner cracks. Keeney-Walker, J. (Oak Ridge National Lab., TN 
(United States)); Bass, B.R. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Sep 1992. 36p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/TM-11049). Source: 
OSTI; NTIS; INIS; GPO. 

This report describes the ORNOZL finite-element mesh genera- 
tor program for computational fracture mechanics analysis. The 
program automatically generates a three-dimensional (3-D) finite- 
element model for four different geometries of a comer crack in a 
nozzle-cylinder intersection. ORNOZL generates a core of special 
wedge or collapsed prism elements at the crack front to introduce 
the appropriate stress singularity at the crack tip. Regular 20-noded 
isoparametric brick elements are used away from the crack front in 
the modeling. Also, an option is included that allows for an embed- 
ded or penetrating crack in clad materials. As few as five input 
cards are required to execute the program. ORNOZL is part of a 
three-program system, ORNOZL-ADINA-ORVIRT, which addresses 
linear or nonlinear fracture in 2- or 3-D crack geometries. ORNOZL 
creates files containing nodal point coordinates and element con- 
nectivities that have formats compatible with the ADINA structural 
analysis program. ORVIRT is a postprocessor to ADINA and 
employs a virtual crack extension technique to compute energy re- 
lease rates at specified positions along the crack front. 


15988 (NUREG/CR-5952) Evaluation of crack pop-ins and 
the determining of their relevance to design considerations. 
McCabe, D.E. (Oak Ridge National Lab., TN (United States)). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Feb 1993. 26p. Sponsored by Nuclear Regulatory Commission, 
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Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/TM-12247). Source: OSTI; NTIS; INIS; GPO. 

The issue with regard to crack pop-ins is to determine if such 
events are significant to design considerations. The literature con- 
tains ample evidence of pop-in occurrences, but scant information 
is offered on how pop-ins should be handled as an issue for de- 
sign problems. Because there are two types of cleavage crack 
origins, the problem was subdivided into two classes of materials, 
monolithic and weldments with brittle zones. The wekiment situa- 
tion can be analyzed as a crack-arrest toughness capability 
problem, following the recommendations of Sumpter et al. For 
monolithic materials, pop-ins are more dangerous, since they ap- 
pear to be a part of the more commonly encountered full-cleavage 
K;. instability distributions. A recommendation is made on how to 
determine if pop-in events lie outside of the larger body of K, 
instabilities. The evaluation procedure recommended by the Ameri- 
can Society for Testing and Materials for pop-ins seems to dismiss 
the possibility that small crack jumps can be a safety-related issue. 
This work suggests that nearly all pop-in events, regardless of the 
magnitude of crack jump, are relevant to safety issues. 


15989 (OEFZS-4622) Austrian contributions to reactor 
safety research - an overview. Sdouz, G. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Mar 1992. [42p.] 
(In German). Order Number DE93615307. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An overview of Austrian contributions to reactor safety research 
is given. Starting with ‘licensing for the power plant Zwentendorf 
and research at the safety projects PBF and LOFT the work shifted 
later to participation at international standard problems of OECD 
and IAEA. Since 1988 the centre of activity is the source term be- 
haviour of accident sequences for Russian type reactors. As an 
example the results of a source term calculation for a TMBL’- 
sequence are presented. (author). 


15990 (PNL-SA-21430) Effective recordkeeping technolo- 
gies to manage aging. Dukelow, J.S. (Pacific Northwest Lab., 
Richland, WA (United States)); Johnson, A.B. Jr.; Vora, J.P. Pacific 
Northwest Lab., Richland, WA (United States); Nuclear Regulatory 
Commission, Washington, DC (United States). Oct 1992. 15p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF- 
9210258-2: Nuclear Power Plants (NPP) aging and life extension 
workshop, Moscow (Russian Federation), 19-20 Oct 1992). Order 
Number DE93004339. Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory has investigated the capability of 
current recordkeeping technology to support aging management. 
This paper discusses technical issues associated with potential en- 
hancements of nuclear plant records systems-from the perspective 
of the lessons learned about equipment aging degradation mecha- 
nisms and associated surveillance and monitoring techniques 
during the U. S. Nuclear Regulatory Commission’s Nuclear Plant 
Aging Research Program. The paper considers both the specific 
types of technical data needed to ensure continued safe operation 
and the use of new technology to upgrade record systems. Spe- 
cific topics discussed include: equipment reliability data needed to 
support the assessment of the impact of aging on the continued 
operation of the plant; operational history data to support the as- 
sessment of residual life of mechanical and structural components 
and piping; tools for the analysis and trending of equipment reliabil- 
ity data and operational history data; design and implementation of 
plant record systems that will provide a comprehensive and usable 
engineering design basis for the plant; proposed improvements in 
the data input process for the plant records system; computeriza- 
tion of plant records systems, including conversion of existing 
records into machine-readable forms. 


15934 (PNL-SA-21448) Technical approach to aging 
management. Vora, J.P. (Nuclear Regulatory Commission, Wash- 
ington, DC (United States)); Johnson, A.B. Jr.; Allen, R.P. Pacific 
Northwest Lab., Richland, WA (United States); Nuclear Regulatory 
Commission, Washington, DC (United States). Oct 1992. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9210258-1: Nuclear Power 
Plants (NPP) aging and life extension workshop, Moscow (Russian 
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Federation), 19-20 Oct 1992). Order Number DE93004331. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Systematic and effective control of age-related degradation of 
safety-related components, systems, and structures in nuclear 
power plants (NPPs) is an important challenge to plant operators. 
Several data bases, available to provide guidance on aging man- 
agement, are summarized. However, the ultimate consideration is: 
How effectively is aging management being implemented at individ- 
ual plants? Illustrated here is a specific strategy that served to 
develop the technical data base for the Nuclear Piant Aging Re- 
search Program. The strategy is comprehensive, systematic, and 
adaptable. Effective aging management at NPPs could be facilitated 
by a parallel strategy. The elements of a strategy are suggested. 


15992 (SAND-91-1913C) Subsize specimen testing of nu- 
clear reactor pressure vessel material. Kumar, A.S. (Missouri 
Univ., Rolla, MO (United States). Materials Research Center); 
Rosinski, S.T.; Cannon, N.S.; Hamilton, M.L. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920673-13: 16. annual symposium of 
American Society of Testing and Materials (ASTM) on effects of ra- 
diation on materials, Denver, CO (United States), 21-25 Jun 1992). 
Order Number DE93004498. Source: OSTI; NTIS; INIS; GPO Dep. 

A new methodology is proposed to correlate the upper shelf en- 
ergy (USE) of full size and subsize Charpy specimens of a nuclear 
reactor pressure vessel plate material, A533B. The methodology 
appears to be more satisfactory than the methodologies proposed 
earlier. USE of a notched-only specimen is partitioned into macro- 
crack initiation and crack propagation energies. USE of a notched 
and precracked specimen provides the crack propagation energy. 
AUSE, the difference between the USE’s of notched-only and pre- 
cracked specimens, is an estimate of the crack initiation energy. 
AUSE was normalized by a factor involving the dimensions of the 
Charpy specimen and the stress concentration factor at the notch 
root. The normalized values of the AUSE were found to be invari- 
ant with specimen size. 


15993 (SAND-92-2862C) Aging and condition monitoring 
of Class 1E cables. Jacobus, M.J. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 15p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930254—1: EPRI workshop on 
power plant cable condition monitoring, San Francisco, CA (United 
States), 9-11 Feb 1993). Order Number DE93006756. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper presents a brief summary of condition monitoring re- 
sults from an NRC-sponsored test program on aging, condition 
monitoring, and accident testing of Class 1E cables. in addition, 
since the program has been completed and the final reports have 
been published, this paper presents a list of references, along with 
abstracts for each reference. This list can serve as a guide for find- 
ing references to any desired information on the test program in 
varying levels of detail. The major conclusions of the test program 
with regard to condition monitoring were as follows: (a) of the pa- 
rameters tested, elongation at break had the best correlation with 
aging for the most cable types; (b) hardness and indenter modulus 
(performed using the cable indenter developed under Electric 
Power Research Institute (EPRI) sponsorship) measurements both 
increased with aging for some of the materials, especially the 
jacket materials, and the modulus measurements were significantly 
more sensitive to aging than the hardness measurements; (c) 
where indenter modulus was sensitive to aging, it was most sensi- 
tive in the later stages of aging, after the elongation had reached 
nearly 0%; (d) density generally increased with aging for most ma- 
terials, but some changes were inconsistent; and (e) with only a 
few exceptions, tensile strength and a number of different electrical 
measurements did not correlate well with aging. 


15994 (VTT-TIED-1231) The VITR6 program based on the 
R6 method. Talja, H. (Technical Research Centre of Finland, Es- 
poo (Finland). Nuclear Engineering Lab.). Technical Research 
Centre of Finland, Espoo (Finland). Mar 1991. [33p.] (In Finnish). 
Order Number DE93621033. Source: OSTI; NTIS; INIS. 

Two different categories of methods can be applied when as- 
sessing the integrity of flawed structures. Practically in all cases 





very accurate solutions can be obtained using numerical methods 
like the finite element method. However, the large modelling effort 
and the amount of necessary computer resources may limit the ap- 
plicability of that approach. For this reason a number of different 
engineering assessment methods have been developed. They are 
very practical tools for rapid fracture assessments and for sensitiv- 
ity studies completing finite element analyses. One of the most 
known and widely applied engineering fracture assessment meth- 
ods is the R6 method developed by CEGB (Central Electricity 
Generating Board) in U.K.. It can be applied in assessing the 
fracture behaviour of structures in the whole range of material be- 
haviour from brittle up to fully ductile cases. In the report the R6 
method and the VTTR6 code are described. As a computional ex- 
ample a sensitivity study for the failure analysis for a flawed 
pressure vessel is presented. (author). 
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15995 (DPW-53-1250) Trip report — National Research Cor- 
poration, Cambridge, Massachusetts, August 20 and 
September 4, 1953. Pocalyko, A. Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (United States). Atomic Energy Div. 24 Sep 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO0S-76SR00001. (SR/H-376). Order Number 
DE93008320. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

On August 20 and September 9, 1953, the writer discussed with 
P.J. Clough and J.H. Durant the status of National Research 
progress on providing bond layers for extended surface fuel ele- 
ments. this report details information obtained on that trip to the 
National Research Corporation. 


15996 (DPW-53-1334) [Maximum slug exposures for ex- 


periment ANL-11]. Worthington, H. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 29 Oct 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 


DOE Contract AC09-76SR00001. (SR/H-379). Order Number 
DE93008323. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is a letter dated Oct. 29, 1953 that discusses a discrepancy 
between the exposure figures as calculated by Workers at Phillips 
Petroleum in Idaho Falls, Idaho and by ANL workers. These expo- 
sure calculations are expressed in megawatt days. 


15997 (IAE—4941-11) Library of subprograms on physical- 
mechanical properties of H-1 alloy fuel element cladding. 
Volkov, B.Yu.; Viktorov, V.F.; Platonov, P.A.; Ryazantseva, A.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 
1989. [16p.] (In Russian). Order Number DE93612290. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The work is devoted to one of the important aspects of the com- 
putational simulation of fuel elements for power reactors, namely, 
the mathematical and program description of the physical- 
mechanical properties of the cladding made of H-1 alloy 
(Zr-1%Nb). The list of the subprograms included in the MATPRO- 
H1 library is presented and the properties of the cladding material, 
which are contained in the library, are briefly described. The library 
represents the first version of subprograms designed mainly for the 
codes simulating the behaviour of the fuel elements under normal 
operational conditions. Some subprograms can be applied also to 
simulating the fuel elements in accident situations. 11 refs.; 4 tabs. 


15998 (IAE-4965-15) Program for analytical solution of the 
inverse problem of nonstationary heat transfer for processing 
the experimental data on annular fuel element simulators. 
Nikonov, S.P.; Spolitak, S.l. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1989. [13p.] (In Russian). Order 
Number DE93612291. Source: OSTI; NTIS (US Sales Only); INIS. 

A description of a computer code, which one can use in analyz- 
ing transient heat transfer data on annular fuel element simulators, 
is given. There have been considered two kinds of boundary condi- 
tions. The first ones, temperature and heat points of a simulator 
section (these two points can coincide) and the second ones, two 
temperature-time dependences, are known at two different points 
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of a simulator section. In both cases the boundary conditions and 
internal heat generation have been smoothed by cubic splines. A 


rewetting front velocity is supposed to be known in the code. 2 
refs.; 7 figs. 


15999 (INIS-mf-13464) Design of a quality assurance sys- 
tem in the nuclear fuel fabrication. Garcia Rojas Palacios, L. 
Secretaria de la Defensa Nacional, Mexico City (Mexico). Escuela 
Militarde Ingenieros. 1992. [235p.] (In Spanish). Order Number 
DE93619421. Source: OSTI; NTIS (US Sales Only); INIS. 

(A)For the first time a project on nuclear fuel fabrication is going 
to be lead in this country. For this reason the work is oriented to 
establish a quality assurance system for the different stages of fuel 
fabrication. (C) The work of this thesis was developed first by 
means of an analysis of quality philosophies of Deming, Ishikawa, 
Juran and Crosby from which several important points were 
stracted to be used in the designed quality system. Metrology and 
normalization are so important for quality control that a study of 
them is made considering definitions, unit systems and type of er- 
rors (for Metrology) as well as standards for quality systems, 
qualification, destructive and non destructive tests, shipment, pack- 
ing for nuclear power plants. With the standards as a basis, the 
working strategy for the system was reached, as well as the design 
of control cards and the design of documents for inspection con- 
trol, personnel and its documentation and finally the diagrams for 
each one of the fabrication stages. 
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Refer also to citation(s) 15647, 15799, 15835, 15876, 15904, 
15977, 16053, 16093, 16098, 16111 


16000 (AECL-10227) New flux detectors for CANDU 6 re- 
actors. Cuttler, J.M.; Medak, N. Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations. Jun 1992. [21p.] 
Order Number DE93612299. Source: OSTI; NTIS (US Sales Only); 
INIS. 

CANDU reactors utilize large numbers of in-core self-powered 
detectors for control and protection. In the original design, the de- 
tectors (coaxial cables) were wound on carrier tubes and immersed 
in the heavy water moderator. Failures occurred due to corrosion 
and other factors, and replacement was very costly because the 
assemblies were not designed with maintenance in mind. A new 
design was conceived based on straight detectors, of larger diame- 
ter, in a sealed package of individual! ‘well’ tubes. This protected 
the detectors from hostile environments and enabled individual 
failed sensors to be replaced by inserting spares in vacant neigh- 
bouring tubes. The new design was made retrofittable to older 
CANDU reactors. Provision was made for on-line scanning of the 
core with a miniature fission chamber. The modified detectors were 
tested in a lengthy development program and found to exhibit su- 
perior performance to that of the original detectors. Most of the 
CANDU reactors have now adopted the new design. In the case of 
the Gentilly-2 and Point Lepreau reactors, advantage was taken of 
the opportunity to redesign the detector layout (using better codes 
and the increased flexibility in positioning detectors) to achieve bet- 
ter coverage of abnormal events, leading to higher trip setpoints 
and wider operating margins. 


16001 (BARC—1992/E/012) Feedback compensation net- 
work design for KAPP reactor regulating system. Bairi, B.R. 
(Bhabha Atomic Research Centre, Bombay (India). Electronics 
Div.); Dixit, M.Y.; Aggarwal, S.K.; Ahmed, N.; Das, D. Bhabha 
Atomic Research Centre, Bombay (India). 1992. [48p.] Order Num- 
ber DE93619423. Source: OSTI; NTIS (US Sales Only); INIS. 

The reactor power regulating system based on coolant differen- 
tial temperature across the boiler is inaccurate and sluggish 
because of the transport delays and time constants associated with 
temperature measurement. Moreover the control system cannot 
correct promptly the disturbances transmitted by the secondary 
system. Above problems can be easily overcome by the reactor 
control system based on neutron flux measured by the out of core 
ionisation chambers. The report describes the design and analysis 
of feedback compensation network based on neutron flux measure- 
ment. Closed loop system stability analysis of Kakrapar Atomic 
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Power Plant has been made based on linearised transfer function 
models of sub-system, to achieve good gain and phase control 
margins. The control system responses have been tested using 
reactor functional simulator. The design has been verified by sam- 
pled data system analysis using Z transform of the reactor 
mathematical model. (author). 21 refs., 1 tab. 


16002 (CEA-CONF—-11134) The French Atomic Energy 
Commission program in the field of reactor instrumentation 
and control. Golinelli, C. (CEA Centre d’ Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d’instrumentation 
Nucleaire); Bernard, P.; Thomas, J.B. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'Instrumentation Nucleaire. 1992. [12p.] (CONF-920511—: Sympo- 
sium on nuclear power plant instrumentation and control, Tokyo 
(Japan), 18-22 May 1992). Order Number DE93618416. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The workiwide slowing-down of the nuclear reactor construction 
must not lead to decrease the Research and Development effort. 
Particularly, in the field of the Nuclear Instrumentation and Control, 
new technologies are quickly changing: sensors, electronics, op- 
tronics, computer science... The nuclear industry is reluctant to the 
introduction of new concepts and of sophisticated technologies. 
Safety requires highly qualified systems. The development process 
must respect each step: - interest evaluation of the new idea, - de- 
signing and manufacturing of a prototype equipment, - qualification 
using an experimental facility or with a simulator, - qualification in 
operational condition (reliability, ageing, accidental standards...). 
We present an overview of the French CEA program covering the 
IC domain from the sensors to the operator screen. 


16003 (CNIC—00552) Kinematic study on hydraulic control 


rod driving system for HR-200 heating reactor. Wu Yuangiang 
(Inst. of Nucl. Technology, Tsinghua Univ., Beijing (China)); Zhang 
Chengli; Chen Guofei; Cheng Yunsheng; Zhang Fulu; Yang Jin- 
nong; Zhang Yue. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1991. [16p.] (In Chinese). (TSHUNE-0023.). Order 
Number DE93612300. Source: OSTI; NTIS (US Sales Only); INIS. 


In order to analyse the performance on the Hydraulic Control 
Rod Driving System for HR-200 Heating Reactor and the factors 
affecting its performance and some possible improvements on this 
system, a method is presented, that is, at first to linearize the two- 
order nonlinear differential equations by neglecting the 
multi-powered small quantities or segmenting, then to solve the lin- 
earized differential equations by using Laplace transformation. The 
motion rule of the control rod near the balance position is found 
and a simple numerical method to calculate the rod’s movement on 
any position is proposed. The theoretical analyses and compar- 
isons with experimental results are conducted. Both the theoretical 
analyses and the experiments show that with certain structural im- 
provements and parameters change, this Hydraulic Control Rod 
Driving System will be able to work properly on HR-200. The main 
factors affecting the system's performance are analyzed and some 
reasonable improving methods are proposed. 


16004 (CNIC—00558) Safety of 5 MW district heating reac- 
tor (DHR) and hydraulic dynamic pressure drive control rods. 
Wu Yuangiang (inst. of Nucl. Energ. Technology, Tsinghua Univ. 
(China)); Wang Dazhong. China Nuclear Information Centre, Bei- 
jing, BU (China). Nov 1991. [8p.] (TSHUNE-0025.). Order Number 
DE93612301. Source: OSTI; NTIS (US Sales Only); INIS. 

The principles and movement characteristic of the hydraulic 
dynamic pressure drive for control rods in 5 MW district heating re- 
actor are described with stress on analysis of its effects on reactor 
safety features. The drive is different from electric-magnetic drive 
for PWR or hydraulic drive for BWR. The drive cylinder is driven by 
dynamic pressure. In the new drive system, the reactor coolant 
(water) used as actuating medium is pressed by pump, then in- 
jected into a step cylinder which is set in the reactor core. The 
cylinder will move step by step by controlling flow, then the cylinder 
drives the neutron absorber and controls nuclear reaction. The 
drive is characterized by simplicity in structure, high reliability, in- 
herent safety, reduction in reactor height, economy, etc. 


16005 (CNIC—00586) The safety analysis of hydraulic con- 
trol rod drive system for nuclear reactor. Chen Guofei (inst. of 
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Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); Wu 
Yuangiang; Gao Zuying; Zhang Fulu; Yang Jinnong; Jiang 
Yueyuan; Chen Yunxia. China Nuclear Information Centre, Beijing, 
BJ (China). Feb 1992. [8p.] (In Chinese). (TSHUNE-0032.). Order 
Number DE93612302. Source: OSTI; NTIS (US Sales Only); INIS. 
A new kind of hydraulic control rod drive system which is used for 
water cooling reactor is introduced. The safety and reliability of the 
system under various working conditions are analyzed. The safety 
property at the break of hydraulic circuit pipes of control rod system 
is also studied. It has been shown that the hydraulic stepping con- 
trol rod drive system has intrinsic safety under various accidents. 


16006 (CNIC—00590) Selection and verification of safety 
parameters in safety parameter display system for nuclear 
power plants. Zhang Yuangfang (Inst. of Nucl. Energy Technology, 
Tsinghya Univ., Beining (China)). China Nuclear Information Cen- 
tre, Beijing, BU (China). Feb 1992. [10p.] (TSHUNE-—0034.). Order 
Number DE93612303. Source: OSTI; NTIS (US Sales Only); INIS. 

The method and results for safety parameter selection and its 
verification in safety parameter display system of nuclear power 
plants are introduced. According to safety analysis, the overall 
safety is divided into six critical safety functions, and a certain 
amount of safety parameters which can represent the integrity 
degree of each function and the causes of change are strictly se- 
lected. The verification of safety parameter selection is carried out 
from the view of applying the plant emergency procedures and in 
the accident man oeuvres on a full scale nuclear power plant simu- 
lator. 


16007 (CNIC—00597) Design characteristics of safety pa- 
rameter display system for nuclear power plants. Zhang 
Yuangfang (Inst. of Nucl. Energy Technology, Tsinghya Univ., Bein- 
ing (China)). China Nuclear Information Centre, Beijing, BU (China). 
Feb 1992. [11p.] (TSHUNE-0037.). Order Number DE93612304. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The design features of safety parameter display system (SPDS) 
developed by Tsinghua University is introduced. Some new fea- 
tures have been added into the system functions and they are: (1) 
hierarchical display structure; (2) human factor in the display for- 
mat design; (3)automatic diagnosis of safety status of nuclear 
power plant; (4) extension of SPDS use scope; (5) flexible hard- 
ware structure. The new approaches in the design are: (1)adopting 
the international design standards; (2) selecting safety parameters 
strictly; (3) developing software under multitask operating system; 
(4) using a nuclear power plant simulator to verify the SPDS de- 
sign. 


16008 (CONF-9109110—12) Fault tolerant strategies for au- 
tomated operation of nuclear reactors. Berkan, R.C. (Tennessee 
Univ., Knoxville, TN (United States). Dept. of Nuclear Engineering); 
Tsoukalas, L.; Upadhyaya, B.R. Tennessee Univ., Knoxville, TN 
(United States). Dept. of Nuclear Engineering. [1991]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-88ER12824 ;AC05-840R21400. From International confer- 
ence on frontiers in innovative computing for the nuclear industry; 
Jackson, WY (United States); 15-18 Sep 1991. Order Number 
DE93003563. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper introduces an automatic control system incorporating 
a number of verification, validation, and command generation tasks 
with-in a fault-tolerant architecture. The integrated system utilizes 
recent methods of artificial intelligence such as neural networks 
and fuzzy logic control. Furthermore, advanced signal processing 
and nonlinear control methods are also included in the design. The 
primary goal is to create an on-line capability to validate signals, 
analyze plant performance, and verify the consistency of com- 
mands before control decisions are finalized. The application of this 
approach to the automated startup of the Experimental Breeder 
Reactor-ll (EBR-Il) is performed using a validated nonlinear model. 
The simulation results show that the advanced concepts have the 
potential to improve plant availability andsafety. 


16009 (CONF-9109110-13) A hybrid neural network—fuzzy 
logic approach to nuclear power plant transient identification. 
Ikonomopoulos, A. (Tennessee Univ., Knoxville, TN (United 
States). Dept. of Nuclear Engineering); Tsoukalas, L.H.; Uhrig, R.E. 
Tennessee Univ., Knoxville, TN (United States). Dept. of Nuclear 





Engineering; Oak Ridge National Lab., TN (United States). [1991]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-88ER12824 ;AC05-840R21400. From international 
conference on frontiers in innovative computing for the nuclear in- 
dustry; Jackson, WY (United States); 15-18 Sep 1991. Order 
Number DE93003558. Source: OSTI; NTIS; INIS; GPO Dep. 

A methodology is presented that couples pretrained artificial neu- 
ral networks (ANNs) to rule-based fuzzy logic systems, for the 
purpose of distinguishing different transients in a Nuclear Power 
Plant (NPP). A model referenced approach is utilized in order to 
provide timely concise and task specific information about the sta- 
tus of the system under consideration. A rule based system 
integrated with a set of neural networks, that typify steady-state op- 
eration as well as different transients, diagnoses the state of the 
system and identifies the type of transient under development. 
ANNs produce their response in the form of membership functions 
which independently represent individual transients and the steady- 
state. Membership functions condense functionally relevant 
information in order for the overall system to successfully perform 
transient identification, in a time span faster or at least comparable 
to that of the transient development. To demonstrate the proposed 
methodology simulated accidents corresponding to a particular cat- 
egory of transients are used. The results obtained demonstrate the 
excellent noise tolerance of the ANNs and suggest a new approach 
for transient identification within the framework of fuzzy logic. 


16010 (CONF-920471-5) Using moduler neural networks to 
monitor accident conditions in nuclear power plants. Guo, Z. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Nuclear 
Engineering); Uhrig, R.E. Tennessee Univ., Knoxville, TN (United 
States). Dept. of Nuclear Engineering; Oak Ridge National Lab., 
TN (United States). [1992]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG07-88ER12824 
;AC05-840R21400. From International Society for Photo Optical 
Engineering (SPIE) conference; Orlando, FL (United States); 20-24 
Apr 1992. Order Number DE93003551. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Nuclear power plants are very complex systems. The diagnoses 
of transients or accident conditions is very difficult because a large 
amount of information, which is often noisy, or intermittent, or even 
incomplete, need to be processed in real time. To demonstrate 
their potential application to nuclear power plants, neural networks 
axe used to monitor the accident scenarios simulated by the 
training simulator of TVA's Watts Bar Nuclear Power Plant. A self- 
organization network is used to compress original data to reduce 
the total number of training patterns. Different accident scenarios 
are closely related to different key parameters which distinguish 
one accident scenario from another. Therefore, the accident sce- 
narios can be monitored by a set of small size neural networks, 
called modular networks, each one of which monitors only one 
assigned accident scenario, to obtain fast training and recall. Sen- 
Sitivity analysis is applied to select proper input variables for 
modular networks. 


16011 (DOE/ER/75116—-8) Nuclear reactor operator training 
for disadvantaged Americans: Final report, March 1, 1984— 
November 30, 1992. Farrar, J.P.; Mulder, R.U. Virginia Univ., 
Charlottesville, VA (United States). Dept. of Mechanical, Aerospace 
and Nuclear Engineering. Dec 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER75116. 
Order Number DE93007685. Source: OSTI; NTIS; GPO Dep. 

The Nuclear Engineering and Engineering Physics Department 
of the University of Virginia was awarded a grant by the US De- 
partment of Energy in 1984 to establish and administer a reactor 
operator training program for disadvantaged Americans. Stipends 
were provided by the US DOE for five trainees with the anticipation 
that four other educational facilities would participate in the pro- 
gram. Sub-contracts were awarded to four other Universities: 
Massachusetts Institute of Technology, The University of Missouri 
at Columbia, Oregon State University, and The State University of 
New York at Buffalo. The initial two year program was very suc- 
cessful and the grant was renewed in late 1986 for another two 
years. MIT declined to participate in the second program and was 
replaced by Ohio State University. U.VA. was notified in Septem- 
ber, 1987 that new funding would no longer be provided for this 
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program after December, 1987. U.VA. requested and was granted 
a no cost extention for the program through December, 1990, 
since sufficient funds remained in the initial grant to pursue the 
program further. DOE subsequently approved a no cost extension 
through November, 1992. 


16012 (DOE/ER/75712-1) Simulation-based biagnostics 
and control for nuclar power plants: Progress report, April 15, 
1992—April 14, 1993. Lee, J.C. Michigan Univ., Ann Arbor, MI 
(United States). Dept. of Nuclear Engineering. Jan 1993. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER75712. Order Number DE93007962. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Advanced simulation-based diagnostics and control guidance 
systems for the identification and management of off-normal tran- 
sient events in nuclear power plants is currently under investigation. 
To date a great deal of progress has been made in effectively and 
efficiently combining information obtained through fuzzy pattern 
recognition and macroscopic mass and energy inventory analysis 
for use in multiple failure diagnostics. Work has also begun on the 
unique problem of diagnostics and surveillance methodologies for 
advanced passively-safe reactors systems utilizing both statistical 
and fuzzy information. Plans are also being formulated for the de- 
velopment of deterministic optimal control algorithms combined 
with Monte Carlo incremental learning algorithms to be used for 
the flexible and efficient control of reactor transients. 


16013 (ECN-RX-91-089) Neural networks for sensor vall- 
dation and plant-wide monitoring. Eryurek, E. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Nuclear Engineering); Turk- 
can, E. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Aug 1991. [8p.] Order Number DE93619424. 
Source: OSTI; NTIS; INIS. 

The feasibility of using neural networks to characterize one or 
more variables as a function of other than related variables has 
been studied. Neural network or parallel distributed processing is 
found to be highly suitable for the development of relationships 
among various parameters. A sensor failure detection is studied, 
and it is shown that neural network models can be used to esti- 
mate the sensor readings during the absence of a sensor. (author). 
4 refs.; 3 figs. 


16014 (ECN-RX-92-018) Selection of hidden layer nodes in 
neural networks by statistical tests. Ciftcioglu, Ozer (istanbul 
Technical University (Turkey). Electrical Engineering Faculty); Turk- 
can, Erdinc. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). May 1992. [4p.] (CONF-9208209-: 6. Euro- 
pean Signal Processing Conference, EUSIPCO-1992, Brussels 
(Belgium), 24-27 Aug 1992). Order Number DE93618418. Source: 
OSTI; NTIS; INIS. 

A statistical methodology for selection of the number of hidden 
layer nodes in feedforward neural networks is described. The 
method considers the network as an empirical model for the exper- 
imental data set subject to pattern classification so that the 
selection process becomes a model estimation through parameter 
identification. The solution is performed for an overdetermined esti- 
mation problem for identification using nonlinear least squares 
minimization technique. The number of the hidden layer nodes is 
determined as result of hypothesis testing. Accordingly the redun- 
dant network structure with respect to the number of parameters is 
avoided and the classification error being kept to a minimum. (au- 
thor). 11 refs.; 4 figs.; 1 tab. 


16015 (ECN-RX-—92-033) On-line plant-wide monitoring us- 
ing neural networks: Paper submitted to 8th Power Plant 
Dynamics, Control and Testing Symposium, May 27-29, 1992, 
Knoxville, Tennessee, USA. Turkcan, E. (Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands)); Ciftcioglu, O.; 
Eryurek, E.; Upadhyaya, B.R. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Jun 1992. [13p.] (CONF- 
920538-: 8. power pliant dynamics, control and testing symposium, 
Knoxville, TN (United States), 27-29 May 1992). Order Number 
DE93618419. Source: OSTI; NTIS; INIS. 

The on-line signal analysis system designed for a multi-level 
mode operation using neural networks is described. The system is 
capable of monitoring the plant states by tracking different number 
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of signals up to 32 simultaneously. The data used for this study 
were acquired from the Borssele Nuclear Power Plant (PWR type), 
and using the on-line monitoring system. An on-line plant-wide 
monitoring study using a multilayer neural network model is 
discussed in this paper. The back-propagation neural network algo- 
rithm is used for training the network. The technique assumes that 
each physical state of the power plant can be represented by a 
unique pattern of instrument readings which can be related to the 
condition of the plant. When disturbance occurs, the sensor read- 
ings undergo a transient, and form a different set of patterns which 
represent the new operational status. Diagnosing these patterns 
can be helpful in identifying this new state of the power plant. To 
this end, plant-wide monitoring with neutral networks is one of the 
new techniques in real-time applications. (author). 9 refs.; 5 figs. 


16016 (IAEA-R-6050-F) Development of research reactor 
parameter measuring system based on personal computer: Fi- 
nal report for the period 1 August 1990 - 31 July 1992. Byung 
Jin Jun (Korea Atomic Energy Research Inst., Daeduk (Korea, Re- 
public of)). International Atomic Energy Agency, Vienna (Austria). 
Nov 1992. [24p.] Order Number DE93612305. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A PC system which can be applied to measure some important 
parameters of research reactors has been developed. It includes 
multi-counter, multi-scaler, reactivity computer, control rod drop 
time measurement and power calibration and solving any problems 
or difficulties when counters are used. Analog data acquisition is 
relatively well-known and has not been included in this work. The 
multi-counter and multi-scaler are basic tools for many kinds of re- 
search reactor experiments which replace conventional counter 
modules and MCAs. The reactivity computer can accommodate vir- 
tually all reactor power monitors. As the start-up channels can also 
be used, it can give reactivity values at the earliest stage of new re- 
actor commissioning and can be used in critical assemblies as well. 
The control rod drop time measuring programme which replaces 
the use of memory oscilloscope. The power calibration programme 
offers improved accuracy and convenience. Refs, figs, 1 tab. 


16017 (IAEA-TECDOC-€668) The role of automation and hu- 
mans in nuclear power plants: Report prepared within the 
framwork of the International Working Group on Nuclear Power 
Plant Control and instrumentation. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. Oct 1992. [175p.] Order 
Number DE93612306. Source: OSTI; NTIS (US Sales Only); INIS. 

The document is the result of a series of advisory and consul- 
tants meetings held within the framework of the International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion in 1989-1990. It provides a basis for assigning functions to 
men and machines and for achieving a desirable balance. It should 
be particularly useful to designers of of new systems, where a 
large number of assignment decisions will have to be identified, 
taken and documented. In addition, the methodology can be used 
by utilities for plant modifications and upgrades. The document 
may also be employed for examining existing assignments in a 
system since the principles on which the document is based are 
generally applicable. The document may be useful to those who 
develop requirement specifications for automation, to technology 
designers who design automated machines, and to researchers 
who intend to further refine the function assignment methodology. 
Refs, figs and tabs. 


16018 (IAEA-TECDOC-672) Safety aspects of nuclear 
power plant automation and robotics: Report of a technical 
committee meeting held in Vienna, 11-15 November 1991. inter- 
national Atomic Energy Agency, Vienna (Austria). Oct 1992. [150p.] 
(CONF-9111291-—: Technical committee meeting on safety aspects 
of nuclear power plant automation and robotics, Vienna (Austria), 
11-15 Nov 1991). Order Number DE93612158. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The question being considered in this report is the extent to 
which the following aims are promoted through the use of robotics 
and automatic plant systems: nuclear power is safe (nuclear power 
plants and related facilities will not be constructed or allowed to 
continue operating if they are not perceived as being safe); nuclear 
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power is economic (in comparison to other forms of electricity pro- 
duction once the environmental costs have been fully considered 
and as part of a unified energy policy); nuclear power is conserva- 
tive (using nuclear fuel does not waste natural resources, damage 
the atmosphere, or produce unmanageable waste). Refs, figs, 
tabs. 


16019 (KANUPP-STR-92-3) Guidelines for plant operation 
with MH-MV10 opening time fluctuations. Sagib, N. Karachi Nu- 
clear Power Plant (Pakistan). Feb 1992. [12p.] Order Number 
DE93617478. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report high opening time problems for MH-MV10 and such 
behavior leading to a sound policy and action to be taken has 
been described. An upper limit on acceptable opening time can be 
had by determining the time it would take for MH-pimps to gas lock 
if recirculation is not esteblished. Comparing the different methods 
it seems that conservative MOAT (maximum allowable opening 
time) would be 221 seconds. This allows for maximum observed 
drift in MH-MV10-XT1/XT2. Some recommendations for high open- 
ing time has been also given. (A.B.). 


16020 (KFKI-1992-09/G) Estimation of quasi-critical reac- 
tivity. Racz, A. (CRIP-Atomic Energy Research Inst., Budapest 
(Hungary). Dept. of Applied Reactor Physics). Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Feb 1992. [19p.] Order Number DE93612307. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The bank of Kalman filter method for reactivity and neutron den- 
sity estimation originally suggested by D’Attellis and Cortina is 
critically overviewed. It is pointed out that the procedure cannot be 
applied reliably in such a form as the authors proposed, due to the 
fitter divegence. An improved method, which is free from dever- 
gence problems are presented, as well. A new estimation 
technique is proposed and tested using computer simulation re- 
sults. The procedure is applied for the estimation of small reactivity 
changes. (R.P.) 9 refs.; 2 figs.; 2 tabs. 


16021 


(KlYa+-91-13) An estimation of system efficiency of 
automatic power control of RBMK-1000 at spontaneous mov- 


ing of rods of control and protection system (CPS). 
Mar'yanenko, V.D.; Kuchin, A.V.; Tokarevskij, V.V.; Khalimonchuk, 
V.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [27p.] (In Russian). Order Number DE93617479. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A work logic of CPS automatic control rods is described. It re- 
lates to RBMK-1000 reactor in automatic regimes: (a) reactor 
control by the automatic power regulation rods (AR); (b) reactor 
control by the automatic system of local automatic regulation and 
protection (LAR-LAP). Calculation results of the spontaneous CPS 
rod removal on energy release field of RBMK-1000 reactor at con- 
trol of its power in automatic regime by the regulator AR or system 
LAR as in regime “OR” (Overcompensation Regime) so in the case 
when this signal in initial state is not formed. 2 refs.; 7 tables. (au- 
thor). 


16022 (KIYa+-91-35) Investigation of space-dependence of 
reactivity coefficients for WWER-1000 reactor by means of in- 
core detectors. Maletti, R. (and others); Borisenko, V.I.; Tsoglin, 
Yu.L. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [89p.] (in Russian). Order Number DE93617480. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The obtained results of space-dependence of reactivity values in- 
duced by reactor control rods. Since Rh detector is a source of 
signal for reactivity determination, dynamic parameters of it have 
been determined based on the method elaborated both in ZFK 
(Rossendorf) and Institute for Nuclear Research (Kiev). The 
obtained data are to be the basis for design reactor on-line moni- 
toring and control system that is based on in-core detectors and 
uninfluenced to space-dependent reactivity effects. 21 refs.; 29 
figs.; 2 tables. (author). 


16023 (LUTFD2-TFRT—1040) Knowledge-based methods 
for control systems. Larsson, J.E. Lund Univ. (Sweden). Dept. of 
Automatic Control. 1992. [236p.] Order Number DE93621049. 
Source: OSTI; NTIS; INIS. 





This thesis consists of three projects which combine artificial in- 
telligence and control. The first part describes an expert system 
interface for system identification, using the interactive identification 
program Idpac. The interface works as an intelligent help system, 
using the command spy strategy. It contains a multitude of help 
system ideas. The concept of scripts is introduced as a data struc- 
ture used to describe the procedural part of the knowledge in the 
interface. Production rules are used to represent diagnostic knowl- 
edge. A small knowledge database of scripts and rules has been 
developed and an example run is shown. The second part de- 
scribes an expert system for frequency response analysis. This is 
one of the oldest and most widely used methods to determine the 
dynamics of a stable linear system. Though quite simple, it re- 
quires knowledge and experience of the user, in order to produce 
reliable results. The expert system is designed to help the user in 
performing the analysis. It checks whether the system is linear, 
finds the frequency and amplitude ranges, verifies the results, and, 
if errors should occur, tries to give explanation and remedies for 
them. The third part describes three diagnostic methods for use 
with industrial processes. They are measurement validation, i.e., 
consistency checking of sensor and measurement values using 
any redundancy of instrumentation; alarm analysis, i.e. analysis of 
multiple alarm situations to find which alarms are directly 
connected to primary faults and which alarms are consequential ef- 
fects of the primary ones; and fault diagnosis, i.e., a search for the 
causes of and remedies for faults. The three methods use multi- 
level flow models, (MFM), to describe the target process. They 
have been implemented in the programming tool G2, and success- 
fully tested on two small processes. (164 refs.) (au). 


16024 (NE-F—11-2T-Rev.3/85) Analytical chemistry meth- 
ods for boron carbide absorber material: Revision March 
1985. Hanford Engineering Development Lab., Richland, WA 
(United States). Mar 1985. 39p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76FF02170. Order 
Number DE93011213. Source: OSTI; NTIS; GPO Dep. 

This standard provides analytical chemistry methods for the anal- 
ysis of boron carbide powder and pellets. 


16025 (NEI-DK-1024) Simulations, evaluations and mod- 
els. Vol. 1: Proceedings. Brehmer, B.; Leplat, J. (eds.). Risoe 
National Lab., Roskilde (Denmark). Systems Analysis. 1992. [104p.] 
(CONF-9110451—: 4. MOHAEC workshop, Bamberg (Germany), 22 
Oct 1991). Order Number DE93612308. Source: OSTI; NTIS; INIS. 

MOHAWC = Models of Human Activities in Work Context. Esprit 
Basich Research Action 3105. 

Papers presented at the Fourth MOHAWC (Models of Human 
Activities in Work Context) workshop. The general theme was sim- 
ulations, evaluations and models. The emphasis was on time in 
relation to the modelling of human activities in modern, high tech. 
work. Such work often requires people to control dynamic systems, 
and the behaviour and misbehaviour of these systems in time is a 
principle focus of work in, for example, a modern process plant. The 
Papers report on microworlds and on their innovative uses, both in 
the form of experiments and in the form of a new form of use, that 
of testing a program which performs diagnostic reasoning. They 
present new aspects on the problem of time in process control, 
showing the importance of considering the time scales of dynamic 
tasks, both in individual decision making and in distributed decision 
making, and in providing new formalisms, both for the representa- 
tion of time and for reasoning involving time in diagnosis. (AB). 


16026 (NUREG/CR-5699-Vol.1) Aging and service wear of 
control rod drive mechanisms for BWR nuclear plants: Volume 
1. Greene, R.H. (Oak Ridge National Lab., TN (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Oak Ridge National Lab., TN (United States). 
Nov 1992. 134p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL-6666/V1). Source: OSTI; NTIS; INIS; GPO. 

This Phase | Nuclear Plant Aging Research (NPAR) study exam- 
ines the aging phenomena associated with BWR control rod drive 
mechanisms (CRDMs) and assesses the merits of various methods 
of “managing” this aging. Information for this study was acquired 
from (1) the results of a special CRDM aging questionnaire dis- 
tributed to each US BWR utility, (2) a first-of-its-kind workshop held 
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to discuss CRDM aging and maintenance concerns, (3) an analysis 
of the Nuclear Plant Reliability Data System (NPRDS) failure cases 
attributed to the control rod drive (CRD) system, and (4) personal 
information exchange with nuclear industry CRDM maintenance ex- 
perts. Nearly 23% of the NPRDS CRD system component failure 
reports were attributed to the CRDM. The CRDM components most 
often requiring replacement due to normal wear and aging are the 
Graphiter seals. The predominant causes of aging for these seals 
are mechanical wear and thermally induced embrittlement More 
than 59% of the NPRDS CRD system failure reports were at- 
tributed to components that comprise the hydraulic control unit 
(HCU). The predominant HCU components experiencing the effects 
of service wear and aging are valve seals, discs, seats, stems, 
packing, and diaphragms. Since CRDM changeout and rebuilding 
is one of the highest dose, most physically challenging, and com- 
plicated maintenance activities routinely accomplished by BWR 
utilities, this report also highlights recent innovations in CRDM 
handling equipment and rebuilding tools that have resulted in sig- 
nificant dose reductions to the maintenance crews using them. 


16027 (NUREG/CR-5903) Validation of smart sensor tech- 
nologies for instrument calibration reduction in nuclear power 
plants. Hashemian, H.M. (Analysis and Measurement Services 
Corp., Knoxville, TN (United States)); Mitchell, D.W.; Petersen, 
K.M.; Shell, C.S. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; Analysis and Measurement 
Services Corp., Knoxville, TN (United States). Jan 1993. 155p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This report presents the preliminary results of a research and 
development project on the validation of new techniques for on-line 
testing of calibration drift of process instrumentation channels in 
nuclear power plants. These techniques generally involve a 
computer-based data acquisition and data analysis system to trend 
the output of a large number of instrument channels and identify 
the channels that have drifted out of tolerance. This helps limit the 
calibration effort to those channels which need the calibration, as 
opposed to the current nuclear industry practice of calibrating 
essentially all the safety-related instrument channels at every refu- 
eling outage. 


2205 Environmental Aspects 
Refer also to citation(s) 15778, 16264, 17324, 17325 


16028 (AEA-RS—5321) CSNI ISP 34 (Faicon): Proceedings 
of first workshop, Winfrith Technology Centre, 23-24 March 
1992. Bennett, P.J.; Bowsher, B.R.; Williams, D.A. AEA Reactor 
Services, Winfrith (United Kingdom). Apr 1992. [31p.] (CONF- 
9203243—: 1. Workshop on CSNI ISP 34 (Falcon), Winfrith (United 
Kingdom), 23-24 Mar 1992; FAL/ISP-—92-25.). Order Number 
DE93621070. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of international Standard Problem (ISP) number 34 
is to test computer codes designed to follow the transport and de- 
position, in both the primary circuit and containment building, of 
fission products and bulk-reactor materials aerosols released from 
degrading fuel in a severe reactor accident. A meeting was held to 
discuss the objectives and timescales of the ISP, to define the 
modelling procedures, and to agree the specifications of the tests. 
(UK). 


16029 (ANL/EAIS/TM-—82) Lessons learned during prepara- 
tion of the new production reactor capacity: Environmental 
impact Statement. Stull, E.A. (Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences 
Div.); Anast, G.; Browne, R.T.; Coley, R.F.; Hong, K.J.; Verhaaren, 
B.; Hoel, D.F.; Heffernan, B. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Dec 1992. 92p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93004797. Source: OSTI; INIS; NTIS (US Sales Only); GPO 
Dep. 

This report summarizes the elements involved in preparing sev- 
eral versions of the environmental impact statement (EIS) for the 
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siting, construction, and operation of new production reactor capac- 
ity. The process was particularly complex because it was necessary 
to evaluate the impacts of 10 alternatives: a matrix of three tritium 
production technologies and three alternative sites, as well as the 
alternative of continuing to use the existing production capacity. In 
this report, successful procedures are identified, and recommenda- 
tions are made for avoiding problems that were encountered in the 
process of preparing this very large EIS. The following topics are 
discussed: the organization of project staff, including the division of 
administrative and technical responsibilities between two man- 
agers; the issues that must be considered in planning, including 
methods for handling voluminous comments dozing the scoping 
process and the need to prepare a detailed outline early in the pro- 
cess; the procedures used for requesting technical information, 
including a detailed tracking system for requests; the issues that 
arose during the actual preparation of the EIS, including the need 
to plan for numerous review cycles; the mechanism for tracking 
progress and performance, including the use of daily teleconfer- 
ences; the challenges of managing the large numbers of records 
generated during the project, including the creation of a document 
control center; the procedure for standardizing reference citations 
and for making documents available to the public, including the 
creation of guides to the document set; and the methods for 
ensuring that a quality document was produced, including the ap- 
pointment of an independent quality assurance supervisor. 


16030 (BP-181E) Nuclear-powered submarines: Potential 
environmental effects. Curren, T. Library of Parliament, Ottawa, 
ON (Canada). Science and Technology Div. 1989. [11p.] Order 
Number DE93614241. Source: OSTI; NTIS (US Sales Only); INIS. 

The proposed acquisition of nuclear-powered submarines by the 
Canadian Armed Forces raises a number of legitimate concerns, 
including that of their potential impact on the environment. The use 
of nuclear reactors as the propulsion units in these submarines 
merits special consideration. Radioactivity, as an environmental 
pollutant, has unique qualities and engenders particular fears 
among the general population. The effects of nuclear submarines 
on the environment fall into two distinct categories: those deriving 
from normal operations of the submarine (the chief concern of this 
paper), and those deriving from a reactor accident. An enormous 
body of data must exist to support the safe operation of nuclear 
submarines; however, little information on this aspect of the pro- 


posed submarine program has been made available to the 
Canadian public. (5 refs.). 


16031 (CAN/CSA-N288.2-M91) Guidelines for calculating 
radiation doses to the public from a release of airborne ra- 
dioactive material under hypothetical accident conditions in 
nuclear reactors. Canadian Standards Association, Rexdale, ON 
(Canada). Apr 1991. [96p.] Order Number DE93611715. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This standard provides guidelines and a methodology for 
calculating effective doses and thyroid doses to people (either indi- 
vidually or collectively) in the path of airborne radioactive material 
released from a nuclear facility following a hypothetical accident. 
The radionuclides considered are those associated with sub- 
stances having the greatest potential for becoming airborne in 
reactor accidents: tritium (HTO), noble gases and their daughters, 
radioiodines, and certain radioactive particulates (Cs, Ru, Sr, Te). 
The standard focuses on the calculation of radiation doses for ex- 
ternal exposures from radioactive material in the cloud; internal 
exposures for inhalation of radioactive material in the cloud and 
skin penetration of tritium; and external exposures from radionu- 
clides deposited on the ground. It uses as modified Gaussian 
plume model to evaluate the time-integrated concentration down- 
wind. (52 refs., 12 tabs., 21 figs.). 


16032 (CEAC-R-9-92) Preliminary evaluation of radiologi- 
cal impact over the population due to radioactive gases and 
aerosol releases during normal exploitation of Juragua’s Nu- 
clear Power Plant. Breijo, E. (Instituto Superior de Ciencia y 
Tecnologia Nuclear (ISCTN), La Habana (Cuba)); Cardenas, G. 
Comision de Energia Atomica, La Habana (Cuba). 1992. [13p.] (In 
Spanish). Order Number DE93618214. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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in this paper we made an estimation of radiological influences of 
gases and aerosoles releases over the population during the 
normal exploitation of Juragua's Nuclear Power Station. We deter- 
mined the behaviour of the dilution factor and other factors that 
causes ground contamination. Also, it was calculated the quantities 
of equivalent doses by different exposition ways and it was done 
an evaluation of the individual and collective radiological risk. 


16033 (CEA-R-5604) Contribution to the study of gaseous 
molecular iodine washout by natural rains. Fournier-Bidoz, V. 
(CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France)). CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). 19 Dec 1991. [270p.] (In French). Order Number 
DE93618220. Source: OSTI; NTIS (US Sales Only); INIS. 

This study is part of researches about nuclear accident predic- 
tion consequences on the environment. It concerns transfering of 
molecular gaseous iodine into liquids and especially precipitation 
scavenging below the cloud (washout). Bibliographic data directly 
concerned with this study (iodine’s aqueous chemistry, aqueous to 
gaseous phases transfer) and also with its global frame-work (at- 
mospheric release from a nuclear reactor in accidental situation 
and the behaviour of atmospheric iodine) are presented. Several 
experimental approaches have been performed in laboratory and 
on field. An aqueous to gaseous phase transfer simulator allowed 
us to isolate parameters involved in absorption and desorption of 
the halogen. Field experiments permit to quantify dry deposition on 
different solutions and to get a better insight of the phenomenon. 
Extrapolation of the whole results to precipitation scavenging of 
gaseous iodine lz by natural rains suggests that the process is an 
irreversible one. Washout rate values acquired during rainy experi- 
ments with molecular iodine emission or in a laboratory rainfall 
simulator agree with literatures data relative to irreversibility. How- 
ever and even if reversibility was efficient it was not possible to 
clearly exhibit it according to experimental conditions. Moreover, 
the analytical iodine method which leads to a good experimental 
study has been presented. 


16034 (CONF-930116—-18) Assessment of the exposure 
index as a means of predicting potential consequences asso- 
clated with nuclear power plant accidents. Yambert, M.; Linn, 
M. Oak Ridge National Lab., TN (United States). [1993]. 10p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States); American Nuclear Society, La Grange Park, IL 
(United States). DOE Contract AC05-840R21400. From Probabilis- 
tic safety assessment international topical meeting (PSA 93); 
Clearwater Beach, FL (United States); 27-29 Jan 1993. Order 
Number DES93004616. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis was performed to demonstrate the ability of the Ex- 
posure Index (El) correlations used in the Generic Environmental 
Impact Statement for License Renewal of Nuclear Plants (GEIS) 
(NUREG-1437) to predict consequences associated with atmo- 
spheric releases from postulated nuclear power plant accidents. 
The values for early and latent fatalities, total dose, and expected 
costs that were predicted from El values were compared to tho 
generated with the Calculation of Reactor Accident Consequences 
2 “Staff Version” (CRAC2S) computer code (NUREG/CR-5264). 
The results showed that. in all cases, the El comlations provided 
reasonable and conservative estimates for the consequences cal- 
culated by CRAC2S. 


16035 (DPW-53-593-Del.Ver.) Reactor safety determination, 
Savannah River Plant. Brinn, M.S.; Maloney, J.P.; Menegus, R.L.; 
Neill, J.S.; Ring, H.F.; Winsche, W.E. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 15 Apr 
1953. 193p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0S-76SR00001 ;ACO9-89SR18035. Or- 
der Number DE93004869. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Soon after startup there will be large amounts radioactive mate- 
rial in the Reactor and Separations Areas of the Savannah River 
Plant. lf spread over the surroundings, this material is capable of 
causing injury to living creatures. The steps taken in the plant de- 
sign to prevent the escape of this radioactive matter are the main 
subject of this report. There is, to be sure, a remote possibility that 
these precautions will fail. For this reason we have considered the 
most probable way in which a significant release of radioactivity 





could occur and its most likely effects on the inhabitants of the 
area surrounding the plant site have been considered. The results 
of this consideration are also set forth here. 


16036 (EGG-NPR-8957) New Production Reactor exposure 
pathways at the Idaho National Engineering Laboratory. Ma- 
heras, S.J.; Thorne, D.J. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jan 1993. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93007042. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Environmental pathways at the Idaho National Engineering Labo- 
ratory are evaluated to determine their relative potential for 
exposing humans to radiological and nonradiological contaminants. 
Sources of radiological and nonradiological contaminants such as 
stacks, injection wells, ponds, and buried radioactive waste are dis- 
cussed. Several types of receptors are identified, such as the 
maximally exposed individual, the population surrounding the Idaho 
National Engineering Laboratory, livestock, crops, pasture, and 
biota. Exposure pathways are evaluated according to four criteria: 
(1) the transport mechanism (either direct or indirect), (2) the 
amount of material that could be transported to a receptor, (3) the 
rate that the material could be transported to a receptor, and (4) 
the potential number of exposed persons and the duration of expo- 
sure. Based on this evaluation, air is the primary exposure 
pathway, followed by ground water, biota, and surface water. 


16037 (INIS-mf-13406) Phytotoxicology section investiga- 
tion in the vicinity of the Bruce Nuclear Power Development, 
the Pickering Nuclear Generating Station and the Darlington 
Nuclear Generating Station, in October, 1989. Ontario Ministry 
of the Environment, Toronto, ON (Canada). Phytotoxicology Sec- 
tion. Feb 1991. [11p.] Order Number DE93616344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Phytotoxicology Section, Air Resources Branch is a participant in 
Pickering and Bruce Nuclear Contingency Plans. Phytotoxicology 
Emergency Response Team is responsible for collecting vegetation 
samples in event of nuclear emergency. The Phytotoxicology Sec- 
tion collects samples around the nuclear generating stations for 
comparison. Because of limited sampling frequency, data from the 
surveys are not intended to be used as part of a regulatory moni- 
toring program. These data represent an effort by the MOE to 
begin to establish a data base of tritium contents in vegetation. 
The Section has carried out seven surveys in vicinity of Ontario 
Hydro nuclear generating stations since 1981. Surveys were con- 
ducted for tritium in snow in vicinity of Bruce Nuclear Power 
Development (BNPD), Feb 1981; tritium in cell-free water of white 
ash in the vicinity of BNPD, Sep 1981; tritium in snow in the vicin- 
ity of BNPD, Mar 1982; tritium in tree sap in the vicinity of BNPD, 
Apr 1982; tritium in tree sap in the vicinity of BNPD, Apr 1984, tri- 
tium in cell-free water of white ash in vicinity of BNPD, September, 
1985; and tritium in cell-free water of grass in vicinity of Pickering 
Nuclear Generation Station (PNGS), Oct 1986. In all cases a pat- 
tern of decreasing tritium levels with increasing distance from 
stations was observed. In Oct 1989, assessment surveys were 
conducted around BNPD, PNGS, and the new Darlington Nuclear 
Generating Station (DNGS). Purpose of these surveys was to pro- 
vide baseline data for tritium in cell-free water of grass at all three 
locations at the same time of year. As none of the reactor units at 
DNGS had been brought on line at time of survey, this data was to 
be considered pre-operational or background. 


16038 (INIS-mf-13435) Safety and opereting reliability of 
reactor VVER (external load). Pecinka, L. (ed.). Ceska Nuk- 
learni Spolecnost, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost Skoda, Prague (Czechosio- 
vakia); Ceskoslovenska Vedeckotechnicka Spolecnost UJV, Rez 
(Czechoslovakia). 1992. [129p.] (in. Czech, Slovak). (CONF- 
9012162-: Safety and operating reliability of the WWER reactor, 
Marianske Lazne (Czechoslovakia), 11-12 Dec 1990). Order Num- 
ber DE93616248. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 12 papers, all inputted in INIS. The pa- 
pers deal with seismic risk calculations both prior to nuclear power 
plant construction and during operation. The effectiveness of anti- 
seismic devices in nuclear power plants is evaluated using 
mathematical models. Calculations are given of the delay in drop 
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of a regulating assembly in case of an earthquake. Two papers 
deal with the lifetime and the vibration diagnostics of piping, one 
paper tries to clarify the complexity of the ASME code. (M.D.) 80 
refs., 41 figs., 25 tabs. 


16039 (NUREG/CR-5950) lodine evolution and pH control. 
Beahm, E.C.; Lorenz, R.A.; Weber, C.F. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safety Issue 
Resolution; Oak Ridge National Lab., TN (United States). Dec 
1992. 48p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/TM—1 2242). Source: OSTI; NTIS; INIS; GPO. 

This report discusses accident sequences in which pH falls be- 
low ~7, and lp will form in irradiated water pools. In containments 
where no pH-control chemicals are present, the acidity or basicity 
will be determined by materials that are introduced into water as a 
result of the accident itself. The most important acids in contain- 
ment will be nitric acid, produced by irradiation of water and air, and 
hydrochloric acid, produced by irradiation or heating of electrical 
cable insulation. The maximum duration of a basic pH, in the ab- 
sence of pH-control chemicals, was calculated to be ~60 to 100 h. 


16040 (ORNL/TM-12202) Models of iodine behavior in re- 
actor containments. Weber, C.F.; Beahm, E.C.; Kress, T.S. Oak 
Ridge National Lab., TN (United States). Oct 1992. 114p. Spon- 
sored by USDOE, Washington, DC (United States); Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE93003589. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Models are developed for many phenomena of interest concern- 
ing iodine behavior in reactor containments during severe 
accidents. Processes include speciation in both gas and liquid 
phases, reactions with surfaces, airborme aerosols, and other ma- 
terials, and gas-liquid interface behavior. Although some models 
are largely empirical formulations, every effort has been made to 
construct mechanistic and rigorous descriptions of relevant chemi- 
cal processes. All are based on actual experimental data 
generated at the Oak Ridge National Laboratory (ORNL) or else- 
where, and, hence, considerable data evaluation and parameter 
estimation are contained in this study. No application or encoding 
is attempted, but each model is stated in terms of rate processes, 
with the intention of allowing mechanistic simulation. Taken to- 
gether, this collection of models represents a best estimate iodine 
behavior and transport in reactor accidents. 


16041 (SAND—92-2353C) Radionuclide inventories for 
short run-time space nuclear reactor systems. Coats, R.L. San- 
dia National Labs., Albuquerque, NM (United States). 22 Oct 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930103—25: 10. symposium on 
space nuclear power and propulsion, Albuquerque, NM (United 
States), 10-14 Jan 1993). Order Number DE93004040. Source: 
OSTI; NTIS; GPO Dep. 

Space Nuclear Reactor Systems, especially those used for 
propulsion, often have expected operation run times much shorter 
than those for land-based nuclear power plants. This produces 
substantially different radionuclide inventories to be considered in 
the safety analyses of space nuclear systems. This presentation 
describes an analysis utilizing ORIGEN2 and DKPOWER to pro- 
vide comparisons among representative land-based and space 
systems. These comparisons enable early, conceptual considera- 
tions of safety issues and features in the preliminary design 
phases of operational systems, test facilities, and operations by 
identifying differences between the requirements for space systems 
and the established practice for land-based power systems. Early 
indications are that separation distance is much more effective as 
a safety measure for space nuclear systems than for power reac- 
tors because greater decay of the radionuclide activity occurs 
during the time to transport the inventory a given distance. In addi- 
tion, the inventories of long-lived actinides are very low for space 
reactor systems. 


16042 (WSRC-RP-89-262-Vol.1-Ver.3) New production reac 
tor at Savannah River: Volume 1, Heavy water reactor facility 
description: Version 3. Westinghouse Savannah River Co., 
Aiken, SC (United States). Apr 1991. 248p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE93006864. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This facility description document is in support of the draft envi- 
ronmental impact statement being prepared for the acquisition of a 
new production reactor (NPR) by the US Department of Energy 
(DOE, 1988). This document provides a summary description of a 
heavy water reactor-new production reactor (HWR-NPR), for the 
purpose of defining environmental impacts associated with siting, 
construction, and operation of such a facility at one of three candi- 
date DOE sites. This document discusses the Savannah River Site 
(SRS) near Aiken, South Carolina. 
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Refer also to citation(s) 15278, 15279, 15280, 15281, 15282, 
15283, 15284, 15285, 15286, 15287, 15288, 15289, 15290, 15291, 
15292, 15647, 15972, 16016, 16029, 16035, 16036, 16042, 16085, 
16086, 16087, 16095, 16096, 16097, 16098, 16099, 161017, 16103, 
16104, 16105, 16111, 16131, 16136, 16137, 16138, 16139, 16140, 
16142, 16143, 16510, 18545 


16043 (AECL-10572) Analysis of reactivity feedback ef- 
fects of void and temperature in the MAPLE-X10 reactor. 
Carlson, P.A.; Heeds, W.; Shim, S.Y.; King, S.G. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Jul 1992. [19p.] Order Number DE93612502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The methods used for evaluating the void and temperature reac- 
tivity coefficients for the MAPLE-X10 Reactor are described and 
factors used in estimating their accuracy are discussed. The report 
presents representative transient analysis results using the 
CATHENA thermalhydraulics code. The role of the reactivity coeffi- 
cients and their precision is discussed. The results are reviewed in 
terms of their safety implications. 


16044 (ANL/NPR-92/4) Use of the PRAISE code to esti- 
mate probability of leaks in the NPR- HWR pressurizer surge 
line: New Production Reactors Program. Stojimirovic, A.; Ma- 
jumdar, S. Argonne National Lab., IL (United States). Mar 1992. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93007766. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The PRAISE code was used to determine the probability of leaks 
in the pressurizer surge line of the New Production Reactor (NPR)- 
Heavy Water Reactor (HWR) due to estimated steady-state and 
transient loadings. The effects of earthquake loadings were found 
to be negligible. On the other hand, stress corrosion cracking in a 
welded joint can significantly increase the probability of leaks. The 
effects of residual stress, which were not taken into account in this 
study, can further increase the probability of leaks. 


16045 (BARC—1992/E/011) Kinetic analysis of sub-prompt- 
critical reactor assemblies. Das, S. (Bhabha Atomic Research 
Centre, Bombay (india). Theoretical Physics Div.). Bhabha Atomic 
Research Centre, Bombay (india). 1992. [14p.] Order Number 
DE93618509. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutronic analysis of safety-related kinetics problems in experi- 
mental neutron multiplying assemblies has been carried out using 
a sub-prompt-critical reactor model. The model is based on the 
concept of a sub-prompt-critical nuclear reactor and the concept of 
instantaneous neutron multiplication in a reactor system. Computa- 
tions of reactor power, period and reactivity using the model show 
excellent agreement with results obtained from exact kinetics 
method. Analytic expressions for the energy released in a con- 
trolled nuclear power excursion are derived. Application of the 
model to a Pulsed Fast Reactor gives its sensitivity between 4 and 
5. (author). 6 refs., 4 figs., 1 tab. 


16046 (BARC—1992/E/014) Criticality accident in homoge- 
neous solution of fissile material. Das, S. (Bhabha Atomic 
Research Centre, Bombay (India). Theoretical Physics Div.). 
Bhabha Atomic Research Centre, Bombay (India). 1992. [18p.] Or- 


der Number DE93618510. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Kinetics analysis of an aqueous homogeneous fissile solution 
system has been made under accidental conditions. Using the cal- 
culated values of effective delayed neutron fraction, the mean 
prompt neutron life time and a fission track nucleation model, com- 
putations have been made of the power and integrated energy 
release for step reactivity insertions and the results compared with 
French experiments. Analysis of the dynamics of power excursions 
obtained in kinetic experiments shows that there is a simple rela- 
tion for estimating the total fission yield in homogeneous solution of 
fissile material when it is subjected to power transients. (author). 
13 refs., 6 figs. 


16047 (CEA-CONF—-11089) Osiris reactor: Opera irradiation 
loop. Lucot, M.; Colzy, D.; Negri, P.; Roche, M. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1992. [18p.] (In French). (CONF- 
9205116-: International conference on irradiation technology, 
Saclay (France), 20-22 May 1992). Order Number DE93617526. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we give the specifications of the Opera loop used 
to qualify PWR fuel elements and operating in similar conditions 
that those of a PWR. 


16048 (CEA-CONF—11090) Isabelle 1: Irradiation loop spe- 
cialized in power ramps. Estrade, J. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie); Alberman, A. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [14p.] (In French). (CONF-9205116—: International confer- 
ence on irradiation technology, Saclay (France), 20-22 May 1992). 
Order Number DE93617527. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper we give the specifications of the Isabelle 1 loop 
used for testing PWR fuel elements for rapid or slow power ramps 
until 600 W/cm. 


16049 (CEA-CONF—-11165) Devices for corrosion studies 
under irradiation. Lefevre, F.; Auclair, M. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. 1992. [18p.] (In French). (CONF-9205116—: Interna- 
tional conference on irradiation technology, Saclay (France), 20-22 
May 1992). Order Number DE93618511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two irradiation devices in french OSIRIS reactor allowing fast 
neutrons irradiation for corrosion studies in controlled conditions 
(flux, temperature and medium) are presented. (A.B.). 4 figs. 


16050 (CEAC-R-8-92) Theoretical bases and possibilities 
of program BRASIER for experimental data fitting and man- 
agement. Quintero, B. (Centro de Estudios Aplicados al Desarrollo 
Nuclear (CEADEN), La Habana (Cuba)); Santos, J.; Garcia Yip, F.; 
Lopez, |. Comision de Energia Atomica, La Habana (Cuba). 1992. 
[22p.] (In Spanish). Order Number DE93615356. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the paper the theoretical bases and primary possibilities of the 
program BRASIER are shown. It was performed for the manage- 
ment and fitting of experimental data. Relevant characteristics are: 
Utilization of several regression methods, errors treatment, Point- 
Drop Technique’ multidimensional fitting, friendly interactivity, 
graphical possibilities and file management. The fact of using vari- 
ous regression methods has resulted in greater convergence 
possibility with respect to other similar programs that use an 
unique algorithm. 


16051 (CONF-9206334—1) Thermal stress models for strati- 
fied flows and fatigue calculation methods for time-varying 
boundary conditions such as thermal striping gradients to- 
gether with 60-year lifetime analysis and full-scale flawed pipe 
fracture testing. Poole, A.B. Oak Ridge National Lab., TN (United 
States). [1992]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Sympo- 
sium on automation in fatigue and fracture testing and analysis; 
Paris (France); 15-17 Jun 1992. Order Number DE93005429. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Thermal stresses in piping produce through-wall stress gradients 
that may influence crack growth in the pipe wall. In Heavy Water 





Reactors (HWR), the pressure induced stress in piping is small 
due to the low pressure values. For major HWR plant transients, 
the thermal stresses (both wall profile and bending due to axial 
thermal growth) provide approximately 80% of the nominal pipe 
stress. Cases of local thermal stratification can provide a significant 
increase in the pipe stresses and the number of stress cycles ap- 
plied to the piping. Focus in this paper is to assess the impact of 
thermal stresses in general, and thermal stratification in particular, 
on growth of flaws in a pipe due to fatigue. The study evaluates 
both primary loop piping and pressurizer surgeline piping. Evalua- 
tions of fatigue crack growth are developed for both base material 
and weldments. The crack growth analysis for 60-year operation of 
a HWR plant is reviewed. This analysis is provided for the primary 
loop piping and the pressurizer surgeline piping. Full-scale flawed 
pipe fracture testing has been completed in an approach to show 
improbability of an instantaneous DEGB for HWR primary piping. 
This testing required a major facility (Pipe Impact Test Facility, 
PITF) to apply all possible design loads, including an equivalent 
major earthquake (SSE earthquake). Since October 1991, the test 
article has been subjected to considerable overloadings. The pipe 
has been impacted over 60 times at levels equal and well beyond 
the SSE loadings. In addition, over 550,000 fatigue cycles and five 
purposeful static overloads have been applied in order to extend 
the flaw to establish the data necessary to confirm fracture me- 
chanics theories, and, more importantly, to simply demonstrate that 
an instantaneous DEGB is highly improbable for the relatively mod- 
erate energy system. 


16052 (DOE/ER/12969-1) University Reactor Instrumenta- 
tion Program: Final report, 1990-1992. Vernetson, W.G. Florida 
Univ., Gainesville, FL (United States). Dept. of Nuclear Engineering 
Sciences. Nov 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER12969. Order Number 
DE93009107. Source: OSTI; NTIS; INIS; GPO Dep. 

Recognizing that the University Reactor Instrumentation Program 
was developed in response to widespread needs in the academic 
community for modemization and improvement of research and 
training reactors at institutions such as the University of Florida, 
the items proposed to be supported by this grant over its two year 
period have been selected as those most likely to reduce foreed 
outages, to meet regulatory concerns that had been expressed in 
recent years by Nuclear Regulatory Commission inspectors or to 
correct other facility problems and limitations. Department of En- 
ergy Grant Number DE-FG07-90ER129969 was provided to the 
University of Florida Training Reactor(UFTR) facility through the 
US Department of Energy's University Reactor Instrumentation 
Program. The original proposal submitted in February, 1990 re- 
quested support for UFTR facility instrumentation and equipment 
upgrades for seven items in the amount of $107,530 with $13,800 
of this amount to be the subject of cost sharing by the University of 
Florida and $93,730 requested as support from the Department of 
Energy. A breakdown of the items requested and total cost for the 
proposed UFTR facility instrumentation and equipment improve- 
ments is presented. 


16053 (DOE/ER/12982-1) Control console replacement at 
the WPI Reactor: [Final report]. Worcester Polytechnic Inst., MA 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER12982. Order Num- 
ber DE93008292. Source: OSTI; NTIS; GPO Dep. 

With partial funding from the Department of Energy (DOE) Uni- 
versity Reactor Instrumentation Upgrade Program (DOE Grant No. 
DE-FG02-90ER12982), the original control console at the Worces- 
ter Polytechnic Institute (WPI) Reactor has been replaced with a 
modern system. The new console maintains the original design 
bases and functionality while utilizing current technology. An ad- 
vanced remote monitoring system has been added to augment the 
educational capabilities of the reactor. Designed and built by Gen- 
eral Electric in 1959, the open pool nuclear training reactor at WPI 
was one of the first such facilities in the nation located on a univer- 
sity campus. Devoted to undergraduate use, the reactor and its 
related facilities have been since used to train two generations of 
nuclear engineers and scientists for the nuclear industry. The reac- 
tor power level was upgraded from 1 to 10 kill in 1969, and its 
operating license was renewed for 20 years in 1983. In 1988, the 
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reactor was converted to low enriched uranium. The low power 
output of the reactor and ergonomic facility design make it an ideal 
tool for undergraduate nuclear engineering education and other 
training. 


16054 (DOE/ER/75103-1) Reactor Sharing Program: Final 
report, 1991-1992. Vernetson, W.G. Florida Univ., Gainesville, FL 
(United States). Dept. of Nuclear Engineering Sciences. Jan 1993. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-83ER75103. Order Number DE93009110. Source: 
OSTI; NTIS; GPO Dep. 

Progress achieved at the University of Florida Training Reactor 
(UFTR) facility through the US Department of Energy’s University 
Reactor Sharing Program is reported for the period of 1991-1992. 


16055 (DOE/NP-0008) Secretarial Excellence Institute. US- 
DOE Office of Environment, Washington, DC (United States). 
Office of New Production Reactors. Feb 1991. 9p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93006860. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Secretarial Excellence Institute has been established to 
provide NP secretaries with the training required to meet the chal- 
lenges of a highly complex, changing office environment. This 
document presents the courses offered at the Institut. The courses 
are identified by both the secretarial and managerial staff at NP to 
reflect current organizational needs and priorities. 


16056 (DOE/NP-0010P) New Production Reactors Program 
progress report. USDOE Office of New Production Reactors, 
Washington, DC (United States). Mar 1991. 21p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93006859. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents information on the management structure, 
technologies, financial highlights, accomplishments, and immediate 
plans for the future of the New Production Reactor program. 


16057 (DOE/NP-—00082T-H1) Production reactors: An out- 
line overview, 1944-1988. History Associates, Inc., Rockville, MD 
(United States). Oct 1992. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-91NP00092. Order 
Number DE93007762. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
The following report summarizes information from available un- 
classified, published secondary sources which details the opening, 
operation, upgrading, and closing of the weapons materials pro- 
duction reactors in the United States since 1944. These reactors 
were located on two reservations, one at Hanford, Washington, the 
other at Savannah River, South Carolina. Policy considerations, 
including-national defense estimates, evaluations of relations with 
the Soviet Union, weapons and materials stockpile calculations, 
safety, health, and environmental concerns, as well as congres- 
sional defense of payroll in the states hosting the production 
reactors, all contributed to the decisions to open, operate, place on 
standby, and close the reactors. 


16058 (DOE/NP/00119-3-Vol.1) Research and development 
of post-classical management tools for government program 
offices: Volume 1, Executive summary: Third annual technical 
progress report, November 1990-November 1992. Krustect, 
H.A.; Sink, D.S. Virginia Polytechnic Inst. and State Univ., Blacks- 
burg, VA (United States). Feb 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91NP00119. 
Order Number DE93010237. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This is the third Annual Process Report covering progress and 
performance of the Virginia Tech (MSL and VPC) Special Research 
Grant DE-FG02-91NP00119. This report covers the progress from 
the beginning of the grant (November 1990) to the present 
(November 1992). An addendum to this third Annual Progress Re- 
port will be made in May of 1993 at the completion of funding from 
the Office of New Production Reactors for this grant. 


16059 (DOE/NP/00159-T6) Coal based nuclear graphites 
for the new production gas cooled reactor: Quarterly technical 
report, October 1, 1992—-December 31, 1992. West Virginia Univ., 
Morgantown, WV (United States). 30 Jan 1993. 97p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG02- 
91NP00159. Order Number DE93006751. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Progress is reported for the Coal-Based Nuclear Graphites for 
the New Production Gas Cooled Reactor project for the period Oc- 
tober 1, 1991— December 31, 1991. 


16060 (DOE/NP/00159-T7) Coal based nuclear graphites 
for the new production gas cooled reactor: Quarterly technical 
report, April 1, 1991—June 30, 1991. West Virginia Univ., Morgan- 
town, WV (United States). Energy and Water Research Center. 30 
Jul 1991. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91NP00159. Order Number 
DE93007311. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Progress is reported for the Goal-Based Nuclear Graphites for 
the New Production Gas Cooled Reactors project for the period 
April 1, 1991 through June 30, 1991. 


16061 (DPW-53-322) Argonne National Laboratory trip 
report. McKeehan, M. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). 5 Feb 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-315). Order Number DE93006049. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. FUEL RODS/nondestructive testing; PRO- 
DUCTION REACTORS/tuel rods; TRAVEL; ULTRASONIC 
TESTING; ALUMINIUM 


16062 (DPW-53-701) Report on discussion of tritium 
process. Kelley, H.M. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 20 Apr 1953. 3p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACOS-76SR00001. (SR/H-293). Order Number 
DE93005224. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum discusses a visit to KAPL at Allstates Engi- 


neering Corporation to examine the tritium recovery and purification 
process. 


16063 (DPW-53-777) U-Al slug fabrication for Savannah 
River Plant. Tinker, J.B. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 12 May 1953. 
2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-316). Order Number 
DE93006050. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum discusses the procurement and fabrication of 


six inch long fuel slugs for one of the Savannah River production 
reactors. 


16064 (DPW-53-1157) Uranium oxide fuel. Brinn, M.S. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 
Explosives Dept. 18 Aug 1953. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-363). Order Number DE93007844. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

As the production rate of the Savannah River Plant increases 
the uranium throughput cost will increase proportionately. Based on 
projected costs for canned slugs and spent uranium a throughput 
of 2750 tons/yr., equivalent to 5 piles operating at 1000 MW each, 
will cost 103 million dollars per year. Since uranium in the form of 
uranium oxide is appreciably cheaper than metallic uranium, the 
use of uranium oxide fuel may reduce this annual cost by 10 to 20 
million dollars. Because uranium oxide is a refractory material, the 
manufacture of an oxide fuel plate will involve sintering the powder 
at a high temperature, the standard operation in making ceramics. 
Ceramic crucibles of UO2 used for melting pure uranium have al- 
ready been made in this way at ANL. This memorandum provides 
a discussion of this manufacturing and provides chemical and me- 
chanical properties of sintered UO. 


16065 (DPW-53-1188) Weekly report, August 24-28, 1953, 
Syivania Electric Products Company (25730-700). Gamel, C.M. 
Jr. Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). 28 Aug 1953. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. (SR/H-369). Or- 
der Number DE93007850. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 


208 ERA Vol. 18, No. 6 


This memorandum details a visit the Bayside Laboratories of Syl- 
vania Electric Products Company were visited on August 25 and 
27 to observe the progress on flat plate fuel elements from ura- 
nium powder. In general, progress has been satisfactory, however, 
difficulty has been encountered because delivery of powder con- 
taining high nitrogen from the Hicksville plant. During the week this 
condition was markedly improved. Sufficient good quality powder 
was on hand to last till about Sept. 1. To quickly detect this condi- 
tion in the future lots, standard cylindrical pieces were to be 
pressed from each lot and their densities checked, before any 
plates are pressed. 


16066 (DPW-53-1310) Mid-year financial plan, fiscal year 
1954, Process development. Squires, L. Du Pont de Nemours 
(E.|.) and Co., Wilmington, DE (United States). Explosives Dept. 19 
Oct 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-383). Order Num- 
ber DE93008812. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document contains two letters dated October 1953 concern- 
ing the fabrication of tubes for Savannah River Plant (SRP). The 
first letter discussed a meeting to disclose the financial plan. The 
second answered several questions on the preparation of the 
tubes. This included the tolerance with respect to the eccentricity, 
surface finishing, and nondestructive testing of the tubes. 


16067 (DPW-53-1312) Savannah River Plant -— Types of 
building construction. Tinker, J.B. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 20 Oct 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-384). Order Number 
DE93008813. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses specifications for construction of 
Savannah River Plant buildings. 


16068 (EGG-NPR-9429) Independent design verification 
strategy for the New Production Reactor fuel and target han- 
dling system. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Dec 1990. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93005861. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report describes the strategy for an independent design ver- 
ification of the fuel and target handling systems for the New 
Production Reactor (NPR) Program. This verification process will 
be separated into a series of steps, each performed by qualified 
personnel. Specific verification criteria related to each aspect of the 
system are included in this document. The overall system will be 
checked for meeting the design requirements, and the reliability, 
availability, maintainability, and inspectability of each “critical” com- 
ponent will be individually verified. Applicable lessons learned from 


similar designs at Fort St. Vrain will be used to evaluate the NPR 
design. 


16069 (EGG-NPR-9903) Plutonium-238 production design 
analysis study for the New Production Reactor — Modular 
High-Temperature Gas-Cooled Reactor. Rushton, B.L.; Ster- 
bentz, J.W. EG and G Idaho, Inc., Idaho Falls, ID (United States); 
CEGA Corp., San Diego, CA (United States). Oct 1991. 286p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE93006857. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses the New Production Reactor - Modular 
High- Temperature Gas-Cooled Reactor (NP-MHTGR) which was 
analyzed to demonstrate the Pu-238 isotope production capability 
and establish important reactor parameters for three mixed core Li- 
6 and Np-237 target loadings. The favored mixed core loading can 
produce 11.86 kilograms of Pu-238 at the end of a single six month 
non-equilibrium burn-up cycle per NP-MHTGR module. The NP- 
MHTGR core with all Li-6 targets was also analyzed and results 
presented for comparison purposes. Tritium production quantities 
are provided in the form of unclassified multipliers. In addition, 
studies were also performed involving: (1) the effects of graphite 
density reduction on control rod worth, (2) parametrics to determine 
a Np-237 target compact loading (i.e. packing fraction) in order to 
maintain criticality at the end of a six month burn cycle, and(3) sen- 
sitivity to cross sections derived based on self-shielding of actual 
fuel block loading variations relative to an average fuel block load. 





16070 (EGG-NPR-10529) A comparison of reactor physics 
analysis methods for the New Production — Modular High- 
Temperature Gas Cooled Reactor. Sterbentz, J.W.; Sant, R.L. 
EG and G Idaho, Inc., Idaho Falls, ID (United States). Oct 1992. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE93007228. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Explicit Monte Carlo (MCNP) models of the 66-column NP- 
MHTGR conceptual design core and individual fuel blocks are 
developed to calculate system multiplication constants (kK, and 
King), Control rod worths, and isothermal temperature coefficients of 
reactivity. These calculated reactor physics parameters are then 
compared against similar results calculated using the NP-MHTGR 
deterministic reactor physics codes and methodology. This compar- 
ison attempts to provide the sensitivity of calculated parameters to 
the methodology chosen for computation. In order to maintain as 
much consistency as possible between the two methodology com- 
parisons, both the stochastic and deterministic methodologies 
utilize the ENDF/B-5 neutron cross section data sets and the same 
isotopic number densities and reactor dimensions. 


16071 (HMI-B—498) Irradiation devices at the upgraded 
research reactor BER Il. Gawlik, D.; Robertson, T. (eds.). Hahn- 
Meitner-institut Berlin GmbH (Germany). Jun 1992. 31p. Order 
Number DE93780379. Source: OSTI; NTIS (US Sales Only); INIS. 
An overview is given of those properties of the BER Il research 
reactor which are important for carrying out irradiation experiments. 
The subsequent section describes the irradiation devices currently 
installed in the reactor, or which are under construction, and some 
of the experiments which can be conducted using them. The field 
of application of these experiments extends from the study of the 
metabolism of trace elements in man, employing a highly sensitive 
element analysis, via radiation damage of high-tech materials, to 
the identification of paintings of the old masters. The report con- 
cludes with a review of the technical details of the irradiation 
devices, giving information of interest for potential users. (orig.). 


16072 (HW-34530) Final report on Production Test 105- 
526-E — Elimination of lime as a process water additive. Miller, 
N.R. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 20 Jun 1955. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006846. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Interest in using low pH water (pH 6.5-7.3) for cooling Hanford 
reactors dates back to carly laboratory investigation. Work has con- 
sistently shown that the use of this low pH water should reduce 
overall corrosion rates of the aluminum components. Work done by 
Draley at the Clinton Laboratories with simulated Columbia River 
water showed that aluminum corrosion rates at 80 C were mini- 
mized at pH 6.5. These results were later substantiated by work at 
Hanford by the CMX Project. (Z) In spite of these results. the origi- 
nal specifications called for the process water pH to be maintained 
in the range 7.5-7.8. This report details the data obtained from 
tests on the 100-F reactor at Hanford. 


16073 (HW-66644-Del.) Hanford Laboratories Operation 
monthly activities report, August 1960. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Sep 1960. 156p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009167. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Hanford Laboratories Op- 
eration for the month of August 1960. 


16074 (IAEA-TECDOC-678, pp. 35-39) Benchmarking the 
caiculational model for gadolinium pins in square and hexago- 
nal lattice assemblies. Jagannathan, V. (Bhabha Atomic 
Research Centre, Bombay (India). Theoretical Physics Div.); Jain, 
R.P.; Kumar, V. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. (CONF-9009532-: Specialists meeting on 
advanced calculational methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core design parameters; 
Specialists meeting on advanced calculational methods for power 
reactors; Technical committe In Advanced calculational methods for 
power reactors and LWR core design parameters: Proceedings of 
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a specialists meeting, held in Cadarache, France, 10-14 Septem- 
ber 1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the benchmarking of lattice codes against 
two theoretical benchmarks, one for square and another for hexag- 
onal geometry. Both these benchmarks lay emphasis on the 
modelling of burnable absorber rods. The validation of the hexago- 
nal lattice and core simulation codes against the experiments done 
in the ZR-6 facility of Hungary and in the LR-0 research reactor of 
Czechoslovakia with Gd as absorber or poisoned pin respectively 
is also presented in this paper. (author). 12 refs, 1 fig., 7 tabs. 


16075 (LIYaF—1704) Universal cold and ultracold neutron 
source: The determination of heat and hydraulic characteris- 
tics of the cryogenic circulation source contour. Altarev, |.S.; 
Konoplev, K.A.; Mityukhlyaev, V.A.; Serebrov, A.P.; Zakharov, A.A. 
AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 
1991. [36p.] (In Russian). Order Number DE93616633. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The creation of the liquid hydrogen cold and ultracold neutron 
source in the PIK reactor (Gatchina) is considered. The calculation 
method and code for natural circulation loop with horizontal part 
are proposed. The loop permits to maintain the hydrogen in the 
source in the subcooled conditions. The advantage of subcooled 
neutron source is presented. The optimization and calculation of 
the natural circulation loop for PIK reactor neutron source were 
carried out. 13 refs.; 12 figs.; 3 tabs. 


16076 (NE-E-13-2T) Nuclear standard ceramic grade ura- 
nium dioxide, January 1984. Hanford Engineering Development 
Lab., Richland, WA (United States). Jan 1984. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76FF02170. Order Number DE93011210. Source: OSTI; NTIS; 
GPO Dep. 

This standard establishes the requirements for ceramic grade 
uranium dioxide for the fabrication of mixed oxide fuel pellets, insu- 
lator pellets, and blanket pellets. 


16077 (NE-M-14-2T-Rev.1/86) Fuel and control assembly 
tag gas. Hanford Engineering Development Lab., Richland, WA 
(United States). Jan 1986. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76FF02170. Order 
Number DE93011211. Source: OSTI; NTIS; GPO Dep. 

This standard establishes the requirements for tag gas to be 
used for locating failed fuel pins and control rod absorber pins in 
the reactor by the failure monitoring system. Tag gas shall consist 
of varying isotopic mixtures of xenon, krypton, or other gases as 
specified in the Ordering Data. 


16078 (NINR—E002-92) Control of the integrity of the fuel 
elements and the 30 years old reactor tank at the Dalat nu- 
clear research reactor. Hien, P.D. (National Inst. for Nuclear 
Research, Da Lat (Viet Nam)); Binh, N.T.; Ngo, N.T.; Nang, N.T.; 
Phuong, T.T.; Khang, N.P.; Bac, V.T. National Inst. for Nuclear Re- 
search, Da Lat (Viet Nam). 1992. [9p.] (CONF-920577-: 
Interregional seminar on ageing, decommissioning and/or major re- 
furbishment of research reactors, Bangkok (Thailand), 18-22 May 
1992; IAEA-SR-179/14C.). Order Number DE93612504. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The aluminum tank of the Dalat nuclear research reactor is three 
decades old. Recent underwater optical inspection has revealed a 
number of corrosion spots, causing a certain concern about its 
longevity. Concerning the fuel assemblies of the Russian type 
VVR-M2 a regular radioactivity monitoring of air and reactor coolant 
water has not observed so far any anomaly related to the leakage 
of fission products. However, with more than 11,000 operating 
hours at nominal power since 1984 some fuel assemblies are now 
approaching the last stage of their lifetime and early detection of 
fuel failure must be paid due attention. Appropriate measures have 
been taken to maintain as good as possible the parameters of the 
primary coolant water during reactor shut-down periods, especially 
in the stagnant zones of the pool. Routine low-level measurements 
of fission products allow the early detection of anomaly leakage of 
the whole core as minor as 0.03 mCi/h of Xe-135 released into the 
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pool water. Accurate account of the pool water loss and replenish- 
ment ensures the detection of invisible water leakage through the 
aluminum tank as low as 10 liters/week. Results of corrosion prod- 
ucts monitoring show a slight increasing trend of corrosion rate of 
the whole primary coolant system. However from these data it is 
hard to conclude about the development status of the corrosion ob- 
served optically in the reactor tank.(Authors)(4 Fig. 4 Tables). 


16079 (NUREG/IA-0040-3/92) Boil-off experiments with the 
EIR-NEPTUN Facility: Analysis and code assessment overview 
report. Aksan, S.N. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). Lab. for Thermal-Hydraulics); Stierli, F.; Analytis, G.T. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). Lab. for Thermal-Hydraulics. Mar 1992. 45p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). (EIR-629-3/92). Source: OSTI; NTIS; INIS; GPO. 

The NEPTUN data discussed in this report are from core uncov- 
ery (boil-off) experiments designed to investigate the mixture level 
decrease and the heat up of the fuel rod simulators above the 
mixture level for conditions simulating core boil-off for a nuclear re- 
actor under small break loss-of-coolant accident conditions. The 
first series of experiments performed in the NEPTUN test facility 
consisted of ten boil-off (uncovery) and one adiabatic heat-up tests. 
In these tests three parameters were varied: rod power, system 
pressure and initial coolant subcooling. The NEPTUN experiments 
showed that the external surface thermocouples do not cause a 
significant cooling influence in the rods to which they are attached 
under boil-off conditions. The reflooding tests performed later on in- 
dicated that the external surface thermocouples have some effect 
during reflooding for NEPTUN electrically heated rod bundle. Peak 
cladding temperatures are reduced by about 30-40C and quench 
times occur 20-70 seconds earlier than rods with embedded ther- 
mocouples. Additionally, the external surface-thermocouples give 
readings up to 20 K lower than those obtained with internal surface 
thermocouples (in the absence of external thermocouples) in the 
peak cladding temperature zone. Some of the boil-off data ob- 
tained from the NEPTUN test facility are used for the assessment 
of the thermal-hydraulic transient computer codes. These calcula- 
tions were performed extensively using the frozen version of 
TRAC-BD1/MOD1 (version 22). A limited number of assessment 
calculations were done with RELAP5/MOD2 (version 36.02). In this 
report the main results and conclusions of these calculations are 
presented with the identification of problem areas in relation to 
models relevant to boil-off phenomena. On the basis of further 
analysis and calculations done, changing some of the models such 
as the bubbly/slug flow interfacial friction correlation which elimi- 
nate some of the problems are recommended. 


16080 (WHC-EP-0551) Topical report: LWNPR safety. 
Conn, W.G. (Science Applications International Corp., Richland, 
WA (United States)). Westinghouse Hanford Co., Richland, WA 
(United States). Mar 1992. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93005322. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Light water reactor (LWR) technology is considered to be a ma- 
ture technology requiring little research and development. The 
LWNPR safety studies and analyses for the Hanford Site were per- 
formed over the course of several years, beginning in 1986 in 
support of the Technical Feasibility Task Force (DOE 1987). The 
studies were structured so that the most recent work was based on 
and focused by the results of the earlier work. In this way, the cur- 
rent documents, as referenced herein, reflect evolution and 
iteration of the conversion concept. The following topics are consid- 
ered to be the most significant of the safety issues addressed by 
the LWNPR and are discussed in more detail in Section 4.0. Estab- 
lish reactor interface design requirements for tritium target; Perform 
safety analyses of fuel and tritium target response to a limiting 
loss-of-coolant accident; Establish optimum reactor coolant 
chemistry specifications; Perform limited scope probabilistic risk as- 
sessment; Assess compliance with DOE and NRC requirements; 
Characterize tritium release with respect to limiting regulations and 
conceptualize a tritium cleanup facility design; Provide support to 
Tritium Target Development Project; Perform preconceptual design 
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studies of potential modifications which would improve safety per- 
formance. The results of these studies indicate that the LWNPR 
concept incorporates several design modifications which provide 
safety improvements over that of the commercial plant. Open 
safety issues that have been identified are of a type and signifi- 
cance typical of commercial nuclear plants at the same state of 
detailed design and construction as WNP-1. 


16081 (WHC-EP-0552) Topical report: LWNPR balance of 
plant. Conn, W.G. (Science Applications International Corp., Rich- 
land, WA (United States)). Westinghouse Hanford Co., Richland, 
WA (United States). Mar 1992. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-87RL10930. Order 
Number DE93005320. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Light water reactor (LWR) technology is considered to be a ma- 
ture technology requiring little research and development. The 
focus of activities conducted under the New Production Reactor 
(NPR) Program included (1) development and testing of an LWR 
tritium target, and (2) development of a concept for modification of 
a reference reactor plant design for use as a light water new pro- 
duction reactor (LWNPR). For the specific case of LWR technology 
installed at the Hanford Site, the conversion of the partially 
complete Washington Nuclear Project No. 1 (WNP-1) LWR was se- 
lected. The WNP-1 is a commercial Babcock and Wilcox (B&W) 
205 pressurized water reactor. Since the B&W 205-is representa- 
tive of current commercial LWR technology, the reference plant 
design was used as a basis for the generic LWNPR. This report 
discusses the LWNPR balance of plant (BOP) task was imple- 
mented to assess the various programmatic issues such as project 
cost, schedule, and production and other issues not associated 
with safety, core design, or target development. In general, only 
the cost and schedule elements of the BOP task were funded to a 
level that detailed results could be generated. Other issues were 
evaluated only to the extent that the cost and schedule risks 
associated with deferring further action until project start were de- 
termined to be acceptable. 


16082 (WSRC-TR-92-078) SHIELD certification package. 
Boman, C. Westinghouse Savannah River Co., Aiken, SC (United 
States). Feb 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93005167. Source: OSTI; NTIS; GPO Dep. 

Certification as applied to existing computer codes includes the 
verification and validation process, placing the code in configura- 
tion control, establishing user qualification standards and training 
requirements. All software intended for use in critical calculations 
must be certified. This report is intended to fulfill the requirements 
for the certification of the SHIELD, SHLDED, GEDIT, GENPRT, 
FIPROD, FPCALC, and PROCES modules of the SHIELD system 
built February, 1992, by W.S. Parks. These modules are used for 
burnup, cooling, separate, and edit calculations. 


16083 (WSRC-TR-92-139-Rev.1) Analysis of deposit from 
K-Reactor heat exchanger 4A: Revision 1. Baumann, E.W. 
Westinghouse Savannah River Co., Aiken, SC (United States). 20 
Mar 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-89SR18035. Order Number 
DE93008797. Source: OSTI; NTIS; GPO Dep. 

Characterization of deposits from the reactor system provides a 
means of directly assessing corrosion and chemistry conditions 
within the system. The recent analysis of debris vacuumed from 
the bottom of K-Reactor tank provided information and reassurance 
about the conditions within the tank that would affect corrosion or 
moderator chemistry. Further opportunity for surveillance within the 
reactor system was recognized when solid deposits were found on 
the moderator side of the K-Reactor heat exchanger 4A that failed 
in December 1991. A sample of deposited material from the face 
of the tube sheet at the inlet end was removed under the direction 
of Equipment Engineering Section personnel. The material was an- 
alyzed by the Analytical Development Section by techniques used 
earlier for the K-tank debris. Elemental content was determined by 
Scanning Electron Microscopy/Energy Dispersive Spectroscopy 
(SEWEDS). Total chlorine content was determined by neutron acti- 
vation analysis. Crystalline components were identified by X-Ray 
diffraction, and radionuclidic content characterized by alpha pulse 
















height analysis, beta counting, scintillation counting, and gamma 
spectroscopy. The purpose of this memorandum is to report the re- 
sults of these analyses. 
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Refer also to citation(s) 15530, 15610, 15797, 15798, 15857, 
15858, 15859, 15901, 15946, 15959, 15963, 15990, 15991, 15993, 
15996, 16009, 16010, 16012, 16026, 16028, 16039, 16040, 16079, 
16781, 16810, 17297, 18631, 18633, 18634, 18635, 18636, 18637, 
18638, 18639, 18640 


16084 (ANL/CP-75355) Thermal analysis of a_ heat- 
generating pool cooled from below. Tan, M.J. (Argonne National 
Lab., IL (United States)); Cho, D.H.; Cheung, F.B. Argonne Na- 
tional Lab., IL (United States). [1992]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920818-7: Bi-annual nuclear energy meeting of the Ameri- 
can Nuclear Society and the American Society of Mechanical 
Engineers, San Diego, CA (United States), 23-26 Aug 1992). Order 
Number DE93004558. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Under conditions of failure of the emergency core cooling system 
in a water-cooled nuclear reactor, core meltdown may occur and 
molten fuel may come into contact with the lower head of the reac- 
tor vessel. External water flooding of the reactor cavity is one of 
the strategies being proposed to manage such severe accidents. A 
computer code, ACCORD, is being developed that aims at tracking 
the thermal behavior of amelt pool formed on the lower head of a 
reactor vessel, studying the interactions between the melt pool and 
the lower head, establishing the bounds within which the melt may 
be retained in vessel. This paper describes the basic equations 
and the solution procedures for the ACCORD code and presents 
comparisons of predicted results with available experimental data. 


16085 (ANL/CP-75950) Fault tree analysis of the EBR-II re- 
actor shutdown system. Kamal, S.A.; Hill, D.J. Argonne National 
Lab., IL (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930116-24: Probabilistic safety assessment international 
topical meeting (PSA 93), Clearwater Beach, FL (United States), 
27-29 Jan 1993). Order Number DE93004803. Source: OSTI; 
NTIS; INIS; GPO Dep. 

As part of the level | Probabilistic Risk Assessment of the Exper- 
imental Breeder Reactor Il (EBR-II), detailed fault trees for the 
reactor shutdown system are developed. Fault tree analysis is per- 
formed for two classes of transient events that are of particular 
importance to EBR-I| operation: loss-of-flow and transient- 
overpower. In all parts of EBR-Il reactor shutdown system, 
redundancy has been utilized in order to reduce scram failure 
probability. Therefore, heavy emphasis is placed in the fault trees 
on the common cause failures (CCFs) among similar mechanical 
components of the control and safety rods and among similar elec- 
trical components in redundant detection channels and shutdown 
strings. Generic beta-factors that cover all types of similar compo- 
nents and reflect redundancy level are used to model the CCFs. 
Human errors are addressed in the fault trees in two major areas: 
errors that would prevent the automatic scram channels from 
detecting the abnormal events and errors that would prevent uti- 
lization of the manual scram capability. The fault tree analysis of 
the EBR-Il shutdown system has provided not only a systematic 
process for calculating the probabilities of system failures but also 
useful insights into the system and how its elements interact during 
transient events that require shutdown. 


16086 (ANL/CP-75951) The EBR-Il Probabilistic Risk As- 
sessment: Results and insights. Hill, D.J.; Ragland, W.A.; 
Roglans, J. Argonne National Lab., IL (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930116—20: Probabilistic 


safety assessment international topical meeting (PSA 93), Clearwa- 
ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93004846. Source: OSTI; NTIS; INIS; GPO Dep. 
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This paper summarizes the results from the recently completed 
EBR-II Probabilistic Risk Assessment (PRA) and provides an anal- 
ysis of the source of risk of the operation of EBR-Il from both 
internal and external initiating events. The EBR-Il PRA explicitly ac- 
counts for the role of reactivity feedbacks in reducing fuel damage. 
The results show that the expected core damage frequency from 
internal initiating events at EBR-II is very low, 1. 6 10-® yr—", even 
with a wide definition of core damage (essentially that of exceeding 
Technical Specification limits). The probability of damage, primarily 
due to liquid metal fires, from externally initiated events (excluding 
earthquake) is 3.6 10-® yr-'. overall these results are consider- 
ably better than results for other research reactors and the nuclear 
industry in general and stem from three main sources: low likeli- 
hood of loss of coolant due to low system pressure and top entry 
double, vessels; low likelihood of loss of decay heat removal due 
to reliance on passive means; and low likelihood of power/flow 
mismatch due to both passive feedbacks and reliability of rod 
scram capability. 


16087 (ANL/RA/CP-76159) Risk management activities at 
the DOE Class A reactor facilities. Sharp, D.A. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Hill, D.J.; Linn, 
M.A.; Atkinson, S.A.; Hu, J.P. Argonne National Lab., IL (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930116— 
19: Probabilistic safety assessment international topical meeting 
(PSA 93), Clearwater Beach, FL (United States), 27-29 Jan 1993). 
Order Number DE93004848. Source: OSTI; NTIS; INIS; GPO Dep. 

The probabilistic risk assessment (PRA) and risk management 
group of the Association for Excellence in Reactor Operation 
(AERO) develops risk management initiatives and standards to im- 
prove operation and increase safety of the DOE Class A reactor 
facilities. Principal risk management applications that have been 
implemented at each facility are reviewed. The status of a program 
to develop guidelines for risk management programs at reactor fa- 
cilities is presented. 


16088 (BNL-52357) Dynamic soll pressures on rigid verti- 
cal walls. Veletsos, A.S. (Rice Univ., Houston, TX (United States)); 
Younan, A.H. Brookhaven National Lab., Upton, NY (United 
States); Rice Univ., Houston, TX (United States). Dec 1992. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE93008899. Source: 
OSTI; NTIS; GPO Dep. 

A critical evaluation is made of the dynamic pressures and the 
associated forces induced by ground shaking on a rigid, straight, 
vertical wall retaining a semi-infinite, uniform viscoelastic layer of 
constant thickness. The effects of both harmonic and earthquake- 
induced excitations are examined. Simple approximate expressions 
for the responses of the system are developed, and comprehen- 
sive numerical data are presented which elucidate the effects and 
relative importance of the various parameters involved. These solu- 
tions are then compared with those obtained by use of a simple 
model proposed previously by Scott, and the accuracy of this 
model is assessed. Finally, two versions of an alternative model 
are proposed which better approximate the action of the system. In 
the first, the properties of the model are defined by frequency- 
dependent parameters, whereas in the second, which is 
particularly helpful in analyses of transient response, they are rep- 
resented by frequency-independent, constant parameters. 


16089 (BNL-NUREG-48150) Risk-based evaluation of Al 
lowed Outage Times (AOTs) considering risk of shutdown. 
Mankamo, T. (Avapian Oy, Espoo (Finland)); Kim, |.S.; Samanta, 
P.K. Brookhaven National Lab., Upton, NY (United States). [1992]. 
13p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9209300—1: Advances in reliability analysis and probabilistic safety 
assessment, Budapest (Hungary), 7-11 Sep 1992). Order Number 
DE93005589. Source: OSTI; NTIS; INIS; GPO Dep. 

When safety systems fail during power operation, Technical 
Specifications (TS) usually limit the repair within Allowed Outage 
Time (AOT). If the repair cannot be completed within the AOT, or 
no AOT is allowed, the plant is required to be shut down for the re- 
pair. However, if the capability to remove decay heat is degraded, 
shutting down the pliant with the need to operate the affected 
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decay-heat removal systems may impose a substantial risk com- 
pared to continued power operation over a usual repair time. Thus, 
defining a proper AOT in such situations can be considered as a 
risk-comparison between the repair in frill power state with a tem- 
porarily increased level of risk, and the altemative of shutting down 
the plant for the repair in zero power state with a specific associ- 
ated risk. The methodology of the risk-comparison approach, with a 
due consideration of the shutdown risk, has been further developed 
and applied to the AOT considerations of residual heat removal 
and standby service water systems of a boiling water reactor 
(BWR) plant. Based on the completed work, several improvements 
to the TS requirements for the systems studied can be suggested. 


16090 (BNL-NUREG-48242) Harmonic effects of solar geo- 
magnetically induced currents on the electrical distribution 
system in nuclear power plants. Carroll, D.P. (Florida Univ., 
Gainesville, FL (United States)); Kasturi, S.; Subudhi, M.; Gunther, 
W. Brookhaven National Lab., Upton, NY (United States). [1992]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-921007-16: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). Order Number DE93007278. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Most previous analysis on the effects of geomagnetically induced 
currents (GIC) on electric utility systems has steady-state phenom- 
ena, with the main interest in the generator step-up transformer 
and the off-site power system. This paper begins to investigate the 
possible effects that a GIC event might have on the power plant 
itself, by examining the harmonic distortion that could exist at vari- 
ous voltage levels in the on-site distribution system. 


16091 (CEA-CONF—-11091) Innovation future reactors: the 


differential model of equivalent parameters. A decisional tool 
for conception. Coudray, R. (CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie); 
Eid, M.; Fiorini, G.L. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Mecanique et de Technologie. 1992. 
[24p.] (In French). (CONF-9210305—: 8. Colloquium on Reliability 


and Maintainability, Grenoble (France), 6-8 Oct 1992). Order Num- 
ber DE93618448. Source: OSTI; NTIS (US Sales Only); INIS. 

The study is developed in the frame of future reactors activities 
undertaken by the ‘Commissariat a I'Energie Atomique’ in France. 
The objective is to build the SAFETY and a QUALITY of the safety 
taking criteria, performances, experience... into account. In this 
purpose, we use the probabilistic reliability, maintainability, avail- 
ability concepts, for the design and for the clustering of the 
parametric tendencies. 


16092 (CNIC—00589) Probabilistic safety assessment 
(PSA) for serious accident consequences of nuclear power 
plant. Li Tianshu (The Beijing Review Centre of Nucl. Safety 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Feb 1992. [8p.] (in Chinese). (BRCNS—0001.). Order Number 
DE93611695. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis method for the PSA of the serious accident conse- 
quences of nuclear power plant was introduced and the operation 
rules, i.e. US rules on avoiding the containment failure of the 
nuclear power plant was put forward by the France. When the nu- 
clear power plant happened core meltdown accident and caused 
the raising of internal pressure due to the spray failure of the con- 
tainment, the U5 rules will make the gas inside the containment 
releasing to the environment through sand-bed filter, then the pres- 
sure in the containment will be relieved. The practical calculation 
was based on the being built nuclear power plant as the chief 
source. The effect of U5 rules on the serious accident conse- 
quences of the nuclear power piant was analysed. In conclusion, 
some valuable results were given. 


16093 (CONF-920538-27) Accident scenario diagnostics 
with neural networks. Guo, Z. (Tennessee Univ., Knoxville, TN 
(United States). Dept. of Nuclear Engineering); Uhrig, R.E. Ten- 
nessee Univ., Knoxville, TN (United States). Dept. of Nuclear 
Engineering; Oak Ridge National Lab., TN (United States). [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-88ER12824 ;AC05-840R21400. From 8. power 
plant dynamics, control and testing symposium; Knoxville, TN 
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(United States); 27-29 May 1992. Order Number DE93003550. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear power plants are very complex systems. The diagnoses 
of transients or accident conditions is very difficult because a large 
amount of information, which is often noisy, or intermittent, or even 
incomplete, need to be processed in real time. To demonstrate 
their potential application to nuclear power plants, neural networks 
axe used to monitor the accident scenarios simulated by the 
training simulator of TVA’s Watts Bar Nuclear Power Plant. A self- 
organization network is used to compress original data to reduce 
the total number of training patterns. Different accident scenarios 
are closely related to different key parameters which distinguish 
one accident scenario from another. Therefore, the accident sce- 
narios can be monitored by a set of small size neural networks, 
called modular networks, each one of which monitors only one 
assigned accident scenario, to obtain fast training and recall. Sen- 
sitivity analysis is applied to select proper input variables for 
modular networks. 


16094 (CONF-930692-1) Continuing the service of safety- 
related concrete structures in nuclear power plants. Naus, D.J. 
(Oak Ridge National Lab., TN (United States)); Oland, C.B.; Elling- 
wood, B.R.; Mori, Y.; Arndt, E.G. Oak Ridge National Lab., TN 
(United States). [1993]. 6p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International conference on failure of con- 
crete structures; Stroske Pleso (Czechoslovakia); 14 Jun 1993. 
Order Number DE93006229. Source: OSTI; NTIS; INIS; GPO Dep. 

The Structural Aging (SAG) Program is addressing the aging 
management of safety-related concrete structures in nuclear power 
plants (NPPs) for the purpose of providing improved technical 
bases for their continued service. The program consists of three 
technical tasks: materials property data base, structural component 
assessment/repair technologies, and quantitative methodologies for 
continued service determinations. Recent accomplishments under 
each of these tasks are summarized. 


16095 (DOE/NP-00092T-H2) Probabilistic Risk Assessment 
in New Production Reactors: Background and issues to 1991. 
History Associates, Inc., Rockville, MD (United States). Oct 1992. 
55p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-91NP00092. Order Number DE93007761. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This draft report gives a brief history of the development of Prob- 
abilistic Risk Assessment, or “PRA.” The Background section of 
the report puts the development of these techniques in the context 
of a larger scientific revolution in which mathematical concepts of 
probabilism affected scientific and engineering disciplines. PRA 
techniques derive quantified probabilities of system failure by 
attaching predictions of failure to each major component or subsys- 
tem, using event and fault “trees” to trace possible causal 
relationships. Deterministic methods focus on whether or not a sys- 
tem will fail: PRA methods combine a measure of the probability of 
a system's failure with a measure of the consequences of that fail- 
ure to produce a numerically expressed estimate of risk. 


16096 (DPST-58-101-Del.Ver.) Supplementary _— reactor 
safety determination, Savannah River Plant. St. John, D.S. 
(ed.); Brown, H.D.; Hood, R.R.; Ross, C.P. Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (United States). Savannah River Lab. Jan 
1958. 143p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001 ;AC09-89SR18035. Or- 
der Number DE93005516. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The previous REACTOR SAFETY DETERMINATION for the Sa- 
vannah River Plant was dated February 1956. It included all of the 
information submitted in earlier reports together with an up-to-date 
status report on reactor operation and a complete evaluation of the 
hazards to the surrounding area should a large amount of radioac- 
tive material escape. The earlier report was complete in its 
treatment of the hazard to the surrounding area in the event of a 
fission product release. in the event of such a release, the radioac- 
tivity could not be contained in the reactor building or area, and 
would present a hazard to people living outside the controlled area. 
It is, therefore, important that the reactors be operated in such a 
way as to reduce the probability of an accident to a reasonable 





value. Major emphasis in this report is placed on: A description 
and an analysis of the adequacy of the present facilities, safety de- 
vices, monitors and reactor fuel charges; an exposition of the 
normal operating limits, safety, philosophy, and safeguards used to 
minimize the probability of a major accident; an analysis of the ad- 
equacy of the emergency safeguards and procedures; and the 
expected results of serious reactor accidents. 


16097 (DPST-88-676-Del.Ver.) Reactor materials program 
LOCA definition project summary report. Awadalla, N.G.; 
Daugherty, W.L.; Sindelar, R.L. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). Savannah River Plant. Nov 1988. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001 ;AC09-89SR18035. (ECS-LOCA-01). 
Order Number DE93005333. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Historically, the hypothetical double-ended guillotine break 
(DEGB)—a sudden, complete fracture of a large process water pipe 
that allows coolant to flow at maximum rate from the separated 
pipe ends-has been the most severe reactor loss-of-coolant- 
accident (LOCA) scenario. For many years, elimination of the 
DEGB as the worst-case LOCA for licensed reactors has been un- 
der active discussion. Increased knowledge of reactor materials 
and failure mechanisms, improved engineering design, and sensi- 
tive leak detection and warning systems have made the DEGB a 
decreasingly plausible event. The Savannah River Laboratory's 
LOCA Definition Project has eliminated the DEGB as a credible 
failure scenario for the entire primary coolant (process water) 
system at the Savannah River Plant production reactors. A conse- 
quence of the Project's study is a demonstration of the process 
water system's structural integrity and leak-before-break (LBB) 
capability. The analytical evidence for the LOCA definition is con- 
tained in 36 technical reports. This summary report highlights the 
essential discussions and conclusions of those reports. 


16098 (DPW-53-1316) Project 8980, Savannah River Plant, 
105 Buildings — Seismoscope settings. Cist, J.D. Du Pont de 


Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 21 Oct 1953. ip. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-386). 
Order Number DE93008815. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides a discussion of seismoscope set- 
tings for the 105 Buildings. 


16099 (EGG-EST-—9523) Assessment of impacts at the ad- 
vanced test reactor as a result of chemical releases at the 
idaho Chemical Processing Plant. Rood, A.S. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Feb 1991. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93005270. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report provides an assessment of potential impacts at the 
Advanced Test Reactor Facility (ATR) resulting from accidental 
chemical spill at the Idaho Chemical Processing Plant (ICPP). 
Spills postulated to occur at the Lincoin Bivd turnoff to ICPP were 
also evaluated. Peak and time weighted average concentrations 
were calculated for receptors at the ATR facility and the Test Reac- 
tor Area guard station at a height above ground level of 1.0 m. 
Calculated concentrations were then compared to the 15 minute 
averaged Threshold Limit Value - Short Term Exposure Limit (TLV- 
STEL) and the 30 minute averaged Immediately Dangerous to Life 
and Health (IDLH) limit. Several different methodologies were used 
to estimate source strength and dispersion. Fifteen minute time 
weighted averaged concentrations of hydrofluoric acid and anhy- 
drous ammonia exceeded TLV-STEL values for the cases 
considered. The IDLH value for these chemicals was not 
exceeded. Calculated concentrations of ammonium hydroxide, hex- 
one, nitric acid, propane, gasoline, chlorine and liquid nitrogen 
were all below the TLV-STEL value. 


16100 (EGG-M-92257) Generic component failure data 
base. Eide, S.A. (Los Alamos Technical Associates, Albuquerque, 
NM (United States)); Calley, M.B. EG and G Idaho, inc., Idaho 
Falls, ID (United States). [1992]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
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(CONF-930116-27: Probabilistic safety assessment international 
topical meeting (PSA 93), Clearwater Beach, FL (United States), 
27-29 Jan 1993). Order Number DE93005188. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses comprehensive component generic failure 
data base which has been developed for light water reactor proba- 
bilistic risk assessments. The Nuclear Computerized Library for 
Assessing Reactor Reliability (NUCLARR) was used to generate 
component failure rates. Using this approach, most of the failure 
rates are based on actual plant data rather than existing estimates. 


16101 (EGG-M-92288) Advanced Test Reactor probabilis- 
tic risk assessment. Atkinson, S.A.; Eide, S.A.; Khericha, S.T.; 
Thatcher, T.A. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1993]. 6p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-930116-29: Probabilistic safety assessment international 
topical meeting (PSA 93), Clearwater Beach, FL (United States), 
27-29 Jan 1993). Order Number DE93005256. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses Level 1 probabilistic risk assessment 
(PRA) incorporating a full-scope external events analysis which has 
been completed for the Advanced Test Reactor (ATR) located at 
the Idaho National Engineering Laboratory. 


16102 (EGG-M-92402) Crucial role of detailed function, 
task, timeline, link and human vuinerability analyses in HRA. 
Ryan, T.G.; Haney, L.N.; Ostrom, L.T. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1992]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-930661—1: Reliability and maintainability symposium, At- 
lanta, GA (United States), 26-28 Jun 1993). Order Number 
DE93001923. Source: OSTI; NTIS; GPO Dep. 

This paper addresses one major cause for large uncertainties in 
human reliability analysis (HRA) results, that is, an absence of 
detailed function, task, timeline, link and human vulnerability analy- 
ses. All too often this crucial step in the HRA process is done in a 
cursory fashion using word of mouth or written procedures which 
themselves may incompletely or inaccurately represent the human 
action sequences and human error vuinerabilities being analyzed. 
The paper examines the potential contributions these detailed anal- 
yses can make in achieving quantitative and qualitative HRA 
results which are: (1) creditable, that is, minimize uncertainty, (2) 
auditable, that is, systematically linking quantitative results and 
qualitative information from which the results are derived, (3) capa- 
ble of supporting root cause analyses on human reliability factors 
determined to be major contributors to risk, and (4) capable of re- 
peated measures and being combined with similar results from 
other analyses to examine HRA issues transcending individual sys- 
tems and facilities. Based on experience analyzing test and 
commercial nuclear reactors, and medical applications of nuclear 
technology, an iterative process is suggested for doing detailed 
function, task, timeline, link and human vulnerability analyses using 
documentation reviews, open-ended and structured interviews, di- 
rect observations, and group techniques. Finally, the paper 
concludes that detailed analyses done in this manner by knowl 
edgeable human factors practitioners, can contribute significantly to 
the credibility, auditability, causal factor analysis, and combining 
goals of the HRA. 


16163 (EGG-NPR-9501-Rev.A) Health and Safety Plan for 
operations performed for the New Production Reactor drilling 
program: Revision A. Tullis, JA. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jun 1991. 52p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE93005862. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This Health and Safety Plan for operations performed for the 
New Production Reactor (NPR) drilling program establishes proce- 
dures and guidelines to minimize health and safety risks to the 
workers. This plan shall be used during all drilling activities associ- 
ated with data collection and well installation for the NPR at the 
idaho National Engineering Laboratory. 


16104 (EGG-NRE-10619) PRA insights applicable to the 
design of the Broad Applications Test Reactor. Khericha, S.T.; 
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Reilly, H.J. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jan 1993. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93007052. Source: OSTI; NTIS; INIS; GPO Dep. 

Design insights applicable to the design of a new Broad Applica- 
tions Test Reactor (BATR), being studied at Idaho National 
Engineering Laboratory, are summarized. Sources of design in- 
sights include past probabilistic risk assessments and related 
studies for department of Energy-owned Class A reactors and for 
commercial reactors. The report includes a preliminary risk alloca- 
tion scheme for the BATR. 


16105 (GA-A-19199) MHTGR-New Production Reactor 
satety significance of air ingress. Cadwallader, G.J. General 
Atomics, San Diego, CA (United States). Mar 1988. 39p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-84ER51044. Order Number DE93006530. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report addresses the safety significance of air ingress into 
the primary coolant of the Modular High-Temperature Gas-Cooled 
Reactor (MHTGR), configured for use as a New Production Reac- 
tor (NPR). 


16106 (GRS—S80, pp. 155-159) Public information and ac- 
ceptability. Latek, S. (National Atomic Energy Agency (NAEA), 
Warsaw (Poland)). Geselischaft fuer Reaktorsicherheit mbH (GRS), 
Koein (Germany). Mar 1992. (CONF-9110481—: 2. workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection - status and perspectives, Muenchen 
(Germany), 30-31 Oct 1991). In Proceedings of the 2nd workshop 
on information management. 297p. Order Number DE93780241. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The National Atomic Energy Agency in Poland is well aware of 
its responsibility for educating the public to behave appropriately in 
the event of a radiation-related hazard as well as for providing the 
public opinion with objective information in order to win its accep- 
tance for medical, agricultural, and industrial uses of atomic 
energy. A detailed information on the course of events in Poland 
foliowing the Chernobyl disaster and the consequences of the acci- 
dent for Poland is included in a special report prepared by a team 
of independent experts appointed by the President of the NAEA. 
The team has formerly prepared a report on the Zarnowiec nuclear 
power plant. (orig.). 


16107 (GRS—90, pp. 160-162) Innovation data bases on en- 
vironmental protection in atomic power and industry of the 
USSR. Paviov, A.N. (Atominform, Moscow (Russia)); Romanov, 
V.S. Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Ger- 
many). Mar 1992. (CONF-9110481-: 2. workshop on information 
management in nuclear safety, radiation protection, and environ- 
mental protection - status and perspectives, Muenchen (Germany), 
30-31 Oct 1991). In Proceedings of the 2nd workshop on informa- 
tion management. 297p. Order Number DE93780241. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The innovation databases contain information on the in-progress 
and compieted R/D, proven technologies, materials and commer- 
cially manufactured products; they are continuously updated. The 
databases are formed in the Russian and English languages and 
are proposed for exchange with organizations concerned in INIS 
and DBASE-3+ formats. At present, the volume of the databases is 
about 10,000 records, including approximately 1000 records di- 
rectly related to innovations in the field of environmental protection. 
Atominform exchanges databases (or their fragments) with inter- 
ested foreign and Soviet partners, executes retrieval upon user’s 
request, performs intermediary functions related to the establish- 
ment of contacts with innovation developer. (orig.). 


16108 (IAEA-TECDOC-677) Progress in development and 
design aspects of advanced water cooled reactors: Proceed- 
ings of a technical committee meeting held in Rome, 9-12 
September 1991. International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. [311p.] (CONF-9109475—: Technical commit- 
tee meeting on progress in development and design aspects of 
advanced water cooled reactors, Rome (Italy), 9-12 Sep 1991). Or- 


der Number DE93621059. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The objective of the Technical Committee Meeting (TCM) was to 
provide an international forum for technical specialists to review 
and discuss technology developments and design work for ad- 
vanced water cooled reactors, safety approaches and features of 
current water cooled reactors and to identify, understand and de- 
scribe advanced features for safety and operational improvements. 
The TCM was attended by 92 participants representing 18 coun- 
tries and two international organizations and included 40 
presentations by authors of 14 countries and one international or- 
ganization. A separate abstract was prepared for each of these 
presentations. Refs, figs, tabs. 


16109 (INIS-mf-14130) GRS annual report 1991/92. 
Geselischaft fuer Anlagen- und Reaktorsicherheit (GRS) mbH, 
Koein (Gemany). 1992. 7ip. (in German). Order Number 
DE93774682. Source: OSTI; NTIS (US Sales Only); INIS. 

Even in the year under report, the publications of the Society for 
Reactor Safety (GRS) - a consulting firm in matters of science and 
technology - were a substantial contribution to the further optimiza- 
tion of safety in nuclear installations. The basic principle in this 
respect is that statements made with regard to safety should be 
backed by comprehensive research and development (R+D) done 
by the society itself. The centralized registration, assessment and 
utilization of operationa experience, incidents and accidents consi- 
tute the essential element of the safety-relevant evaluation of 
nuclear power stations. (orig/HP). 


16110 (LA-UR-92-2095) The Los Alamos MHTGR Ex- 
ploratory Safety Analysis (LAMESA) code. Stroh, K.R. (Los 
Alamos National Lab., NM (United States)); Walsh, M.L.; Barker- 
Wohletz, A.G.; Willcutt, G.J.E. Jr.; Sanchez, R.G.; Nirschl, R.J.; 
Kuzmycz, G. Los Alamos National Lab., NM (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9209172-5: 5. nu- 
clear reactor thermal-hydraulics (NURETH) conference, Salt Lake 
City, UT (United States), 21-24 Sep 1992). Order Number 


DE93005431. Source: OSTI; NTIS (US Sales Only); GPO Dep. 


The Los Alamos MHTGR Exploratory Safety Analysis (LAMESA) 
computer code is described. This code currently models the New 
Production Modular High Temperature Gas-Cooled Reactor. The 
paper discusses the status of LAMESA, including current capabili- 
ties, enhancements needed to calculate additional Integrated 
Safety Analysis Report chapter 15 transients, and application to 
the evolving design. Status of work in other areas that support the 
LAMESA analysis is described, including determining cross-block 
conduction resistance. 


16111 (LA-UR-92-3563) Cooling of safety rods in the Sa- 
vannah River K Reactor during the gamma heating phase of a 
postulated loss-of-coolant accident. Pasamehmetoglu, K.O.; 
Unal, C.; Motley, F.E.; Rodriguez, S.B. Los Alamos National Lab.., 
NM (United States). [1992]. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930352-9: 2. international conference on nuclear engineer- 
ing, San Francisco, CA (United States), 21-24 Mar 1993; 
N-6-92-R203). Order Number DE93003788. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper documents the heat-transfer analysis for the safety 
rod placed in a perforated guide tube during the gamma heating 
phase of a large-break loss of coolant accident in Savannah River 
K-reactor. The cooling mechanisms are natural convection to air 
and radiation to the surrounding structures. The limiting component 
is the guide tube. The guide tube is shown to remain coolable be- 
low its thermal limit for the anticipated reactor powers unless it is 
contacted by the hotter safety rod. Sample calculations are per- 
formed for various contact scenarios, and the results are reported 
within the paper. The results indicate that the most limiting contact 
scenario results when the safety rod heats up to its maximum tem- 
perature while remaining concentric in the guide tube and then 
contacts the guide tube. The worse contact location appears to be 
in line with the slugs-cladding contact and in between the rows of 
holes in the guide tube. 


16112 (LA-UR-92-4382) Fully coupled neutronic and 
hydrodynamic analysis of space nuclear reactor reentry acci- 
dents. Buksa, J.J.; Elson, J.S.; Kothe, D.B.; McGhee, J.M.; Morel, 





J.E.; Perry, R.T.; Rider, WJ. Los Alamos National Lab., NM 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930372-2: 1993 international simulators conference on high 
performance computing, Arlington, VA (United States), 29 Mar - 1 
apr 1993). Order Number DE93005459. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A method is described for determining the fully coupled neu- 
tronic/hydrodynamic response of a space nuclear reactor upon 
reentry and impact. The code system NIKE-R/PAGOSA is used to 
accomplish this. This is in contrast to the typical methodology that 
computes these responses in a decoupled manner. The use of 
NIKE-R/PAGOSA will allow the seamless description of the phe- 
nomena without direct human intervention. This methodology is 
enabled by the use of modem supercomputers (CM-200). Two ex- 
amples of this capability are presented: an impaction event 
modeled with hydrodynamics only (PAGOSA) with the neutron mul- 
tiplication constant calculated at selected times, and a fully coupled 
simulation of a reactor immersed in water with its physical disas- 
sembly due to its supercritical configuration. 


16113 (NE-F—-9-2T-Rev.2/85) Seismic requirements for de- 
sign of nuclear power plants and nuclear test facilities. Oak 
Ridge National Lab., TN (United States). Feb 1985. 189p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93011217. Source: OSTI; 
NTIS; GPO Dep. 

This standard establishes engineering requirements for the 
design of nuclear power plants and nuclear test facilities to accom- 
modate vibratory effects of earthquakes. 


16114 (NEI-SE-106) Insurance cost of Swedish nuclear 
power plants. Kaelistrand, Aasa. Umeaa Univ. (Sweden). Dept. of 
Economics. 1992. [55p.] (In Swedish). Order Number DES3621309. 
Source: OSTI; NTIS; INIS. 

Examination paper. 

What happens if a reactor accident occurs? Can victims of a nu- 
clear accident be compensated for losses? The rights of a victim 
of a nuclear accident to be compensated for losses are governed 
by international conventions. These conventions make the licensee 
of a nuclear plant strictly liable. However, the maximum amount of 
compensation is limited. In Sweden the total liability of the plant- 
owner is maximized to 1.2 million Swedish Crowns, that is 0.02 
oere/kWh. After the accidents of Harrisburg (1979) and Chernobyl 
(1986), it has become clear that the amounts of the various conven- 
tions are not at all sufficient to cover the damages caused by such 
an accident. In spite of these facts, there are a large number of re- 
liable sources, who think that the insurance costs are negligible in 
the cost of production. A cost-benefit analysis based on a study 
performed by Ottinger et al. in “Environmental costs of electricity” 
is therefore adopted to derive the costs of the external effects of 
nuclear plant operation and from releases to the environment dur- 
ing operation. The environmental externality costs of Swedish 
nuclear power plant operations are in this report estimated to 18.3 
oere/kKWh. This figure can be compared to the insurance cost, 
which for the present is 0.02 oere/kWh. The “real” insurance cost 
including the external effects is calculated to approximately 1.12 
billion (Swedish Crowns) That is 900 times larger than the insur- 
ance premium, which the licensee of a nuclear plant faces. (au). 


16115 (NKS—92-7) The Nordic Research programme on 
nuclear safety: Summary of projects in the fourth NKS- 
programme 1990 - 93. Nordisk Kernesikkerhedsforskning, 
Roskilde (Denmark). Jun 1992. [22p.] Order Number DE93617353. 
Source: OSTI; NTIS; INIS. 

Only two of the five Nordic countries (Denmark, Iceland, Finland, 
Norway and Sweden) - Sweden and Finland - operate nuclear 
power plants, but there are a number of nuclear installations close 
to their borders. Regular 4-year programmes were initiated in 1977, 
designated NKS-programmes. (NKS: Nordisk KerneSikkerheds- 
forskning - Nordic nuclear-safety research). The current fourth 
NKS-programme is, influenced by the Chernobyl accident, domi- 
nated by the necessity for acquiring knowledge on unexpected 
events and release of radioactive material from nuclear installa- 
tions. The present programme is divided into the areas of 
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emergency preparedness, waste and decommissioning, radioecol- 
ogy and reactor safety. It comprises a total of 18 projects, the 
results of which will later be published in the form of handbooks for 
use in cases of emergency etc. The future of joint Nordic project 
work in the nuclear safety field must be seen in the light of chang- 
ing conditions in and around the Nordic countries, such as the 
opening of relations to neighbours in the east, the move towards 
the European Communities and the need for training a new 
generation of specialists in the nuclear field etc. Each project is de- 
scribed in considerable detail and a list of reports resulting from 
the third NKS-programme 1985-1989 is given. (AB). 


16116 (NUREG-—0797-Suppl.26) Safety Evaluation Report 
related to the operation of Comanche Peak Steam Electric Sta- 
tion, Unit 2 (Docket No. 50-446): Supplement 26. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Reactor Projects, Ill, IV, V. Feb 1993. 222p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

Supplement 26 to the Safety Evaluation Report related to the op- 
eration of the Comanche Peak Steam Electric Station (CPSES), 
Unit 2, has been prepared by the Office of Nuclear Reactor Regu- 
lation of the US Nuclear Regulatory Commission (NRC). The 
facility is located in Somervell County, Texas, approximately 40 
miles southwest of Fort Worth, Texas. This supplement reports the 
status of certain issues that had not been resolved when the 
Safety Evaluation Report and Supplements 1, 2, 3, 4, 6, 12, 21, 
22, 23, 24, and 25 to that report were published. This supplement 
deals primarily with Unit 2 issues; however, it also references eval- 
uations for several licensing issues that relate to Unit 1, which 
have been resolved since Supplement 25 was issued. 


16117 (NUREG/CP-0122-Vol.1, pp. 52-65) Recordkeeping 
technology to support the management of aging. Dukelow, JS. 
(Pacific Northwest Lab., Richland, WA (US)). Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. DOE 
Contract AC06-76RL01830. (CONF-920375—Vol.1: Aging research 
information conference, Rockville, MD (United States), 24-27 Mar 
1992). In Proceedings of the Aging Research Information Confer- 
ence: Volume 1. 556p. Order Number DE92041279. Source: 
OSTI; NTIS; INIS; GPO. 

Pacific Northwest Laboratory has investigated the capability of 
current recordkeeping technology to support aging management. 
This paper discusses technical issues associated with potential en- 
hancements of nuclear plant records systems—from the perspective 
of the lessons learned about equipment aging degradation mecha- 
nisms and associated surveillance and monitoring techniques 
during the US Nuclear Regulatory Commission’s Nuclear Plant Ag- 
ing Research Program. The paper considers both the specific 
types of technical data needed to ensure continued safe operation 
and the use of new technology to upgrade record systems. 


16118 (NUREG/CP-0122-Vol.1, pp. 114-138) A technique of 
including the effect of aging of passive components in 
probabilistic risk assessments. Phillips, J.H. (idaho National En- 
gineering Lab., Idaho Falls (US)); Weidenhamer, G.H. Nuclear 
Regulatory Commission, Washington, DC (United States). Sep 
1992. DOE Contract AC07-761D01570. (CONF-920375—Vol.1: Ag- 
ing research information conference, Rockville, MD (United States), 
24-27 Mar 1992). In Proceedings of the Aging Research Informa- 
tion Conference: Volume 1. 556p. Order Number DE92041279. 
Source: OSTI; NTIS; INIS; GPO. 

The probabilistic risk assessments (PRAS) being developed at 
most nuclear power plants to calculate the risk of core damage 
generally focus on the possible failure of active components. The 
possible failure of passive components is given little consideration. 
We are developing methods for selecting risk-significant passive 
components and including them in PRAS. These methods provide 
effective ways to prioritize passive components for inspection, and 
where inspection reveals aging damage, mitigation or repair can be 
employed to reduce the likelihood of component failure. We 
demonstrated a method by selecting a weld in the auxiliary feed- 
water (AFW) system, basing our selection on expert judgement of 
the likelihood of failure and on an estimate of the consequence of 
component failure to plant safety. We then modified and used the 
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Piping Reliability Analysis Including Seismic Events (PRAISE) com- 
puter code to perform a probabilistic structural analysis to calculate 
the probability that crack growth due to aging would cause the 
weld to fail. The PRAISE code was modified to include the effects 
of changing design material properties with age and changing 
stress cycles. The calculation included the effects of mechanical 
loads and thermal transients typical of the service loads for this 
piping design and the effects of thermal cycling caused by a leak- 
ing check valve. However, this particular calculation showed little 
change in low component failure probability and plant risk for 48 
years of service. However, sensitivity studies showed that if the 
probability of component failure is high, the effect on plant risk is 
significant. The success of this demonstration shows that this 
method could be applied to nuclear power plants. The demonstra- 
tion showed the method is too involved (PRAISE takes a long time 
to perform the calculation and the input information is extensive) 
for handling a large number of passive components and therefore 
simpler methods are needed. 


16119 (NUREG/CP-0122-Vol.1, pp. 173-185) Public under- 
standing of risk management of nuclear plant aging. Rogers, 
K.C. (Nuclear Regulatory Commission, Washington, DC (US)). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Sep 1992. (CONF-920375—Vol.1: Aging research information con- 
ference, Rockville, MD (United States), 24-27 Mar 1992). In 
Proceedings of the Aging Research Information Conference: Vol- 
ume 1. 556p. Order Number DE92041279. Source: OSTI; NTIS; 
INIS; GPO. 

Let me review the main points | have made. First, a significant 
base of operational experience exists which provides confidence 
that age-related degradation can be successfully managed through 
monitoring, testing, inspection, repairing/refurbishing or replacing 
degraded SSCS. Second, the problem with which we are con- 
fronted | believe is one involving quantification. What are to be the 
quantitative measures for the ‘three R’s” (repair, refurbishment, re- 
placement), and what form of analysis should establish the ‘trigger 
values” for reporting and/or plant shutdown for one of the three 
R’s? Each licensee must get on with the task of reconstruction of 


its plant operational history with specific reference to safety signifi- 
cant SSCS, in order to meet the requirements of the license 
renewal rule, if renewal is to be a viable option for them. 


16120 (NUREG/CP-0122-Vol.1, pp. 224-249) Improved in- 
service Inspection program for management of degradation in 
steam generator tubing. Kurtz, R. (Pacific Northwest Lab., Rich- 
land, WA (US)); Heasler, P.; Muscara, J. Nuclear Regulatory 
Commission, Washington, DC (United States). Sep 1992. DOE 
Contract ACO6-76RL01830. (CONF-920375—Vol.1: Aging research 
information conference, Rockville, MD (United States), 24-27 Mar 
1992). In Proceedings of the Aging Research Information Confer- 
ence: Volume 1. 556p. Order Number DE92041279. Source: 
OSTI; NTIS; INIS; GPO. 

This paper presents an overview of significant results from 
NRC-sponsored research on steam generator tube integrity and in- 
spection. Burst test results are described along with empirical 
models to relate flaw geometry and size to tube burst pressure. 
Results of round robin examinations of a retired-from-service steam 
generator to determine eddy current inspection reliability are pre- 
sented. An evaluation and comparison of various sampling plans 
for in-service inspection of steam generators is discussed. Finally, 
performance demonstration qualification efforts for eddy current in- 
spection systems are described. 


16121 (NUREG/CR-5247-Vol.1-Rev.1) RASCAL Version 2.0: 
User’s guide: Volume 1, Revision 1. Athey, G.F. (Phoenix Asso- 
ciates, Bethesda, MD (United States)); Sjoreen, A.L.; Ramsdell, 
J.V.; McKenna, T.J. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Operational Assessment; Pacific North- 
west Lab., Richland, WA (United States). Feb 1993. 185p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (PNL—8454- 
Vol.1-Rev.1). Source: OSTI; NTIS; INIS; GPO. 

The Radiological Assessment System for Consequence AnaLy- 
sis, Version 2.0 (RASCAL 2.0) has been developed for use during 
response to radiological emergencies. The system supplements as- 
sessments based on plant conditions and quick estimates based 
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on paper methods. The model is designed to provide a rough com- 
parison to EPA Protective Action Guidance and thresholds for 
acute health effects. RASCAL will be used by NRC personnel who 
report to the site of a nuclear accident to conduct an independent 
evaluation of dose and consequence projections. The model was 
developed to allow consideration of the dominant aspects of 
source term, transport, dose, and consequences. Graphics were 
designed for use on the COMPAQ Portable Ill microcomputer used 
by the NRC response personnel. The model can be run on any 
DOS system, and the results can be displayed as text or maps. 
Substantial revisions to RASCAL 1.3 have required the release of 
this new version of the system. Two new models have been added 
to RASCAL 2.0. The first, FM-DOSE, computes doses from 
environmental concentrations. The second, DECAY, computes radi- 
ologic decay and ingrowth over a selected time period. The model 
that previously was the whole of RASCAL has been renamed ST- 
DOSE. Source term, transport, and dose calculations in ST-DOSE 
have all been modified, and the input and output screens have 
been revised based on user comments and suggestions. RASCAL 
is reviewed on an ongoing basis and will be further revised to re- 
flect advances in our understanding of reactor accidents. This 
volume is a user's guide to RASCAL 2.0 and includes complete in- 
structions for its use and example problems. It includes only that 
technical background material that cannot be found elsewhere. 
References to the technical details are included. 


16122 (NUREG/CR-5488) Risk-based inspection guide for 
Three Mile Island Nuclear Station Unit 1. Harrison, D.G. (Pacific 
Northwest Lab., Richland, WA (United States)); Gore, B.F.; Vo, 
T.V.; Moffitt, N.E.; Young, F.1.; Hernan, R.W. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Safety and Analysis; Pacific Northwest Lab., Richland, WA (United 
States). Feb 1993. 125p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL—7187). Source: OSTI; NTIS; INIS; GPO. 

The level one probabilistic risk assessment (PRA) for Three Mile 
Island Nuclear Station Unit 1 (TMI-1) has been analyzed to identify 
plant systems and components important to minimizing public risk, 
as measured by system contributions to the annual probability of 
core damage, and to identify the primary failure modes of these 
components. This report presents a series of tables, organized by 
system and prioritized by risk importance, which identify compo- 
nents associated with over 95% of the inspectable risk due to plant 
operation. The systems addressed, in descending order of impor- 
tance, are: the Decay Heat Removal, High Pressure Injection, 
Decay Heat Cooling Water, AC Power, Nuclear Services Cooling 
Water, Main Steam, Emergency Feedwater, Reactor Coolant 
System Pressure Control, Intermediate Closed Cooling Water, In- 
strument Air, DC Power, and Engineered Safegards Actuation 
Systems. This 9 is based on the Fussel-Vesely Importance Mea- 
sure of risk importance, i.e., the fraction of the total annual 
probability of core damage which involves failures of the system of 
interest. Though not involved in the prevention of core damage and 
thus not ranked, containment protection systems are of fundamen- 
tal importance in preventing and minimizing public risk due to a 
release of radionuclides, should core damage occur. Therefore, 
containment protection systems are included in this report, consist- 
ing of the Reactor Building Isolation, Reactor Building Spray, and 
Reactor Building Emergency Cooling Systems. 


16123 (NUREG/CR-5835) Auxillary feedwater system risk- 
based inspection guide for the Beaver Valley, Units 1 and 2 
nuclear power plants. Lloyd, R.C. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Vehec, T.A.; Moffitt, N.E.; Gore, B.F.; 
Vo, T.V.; Rossbach, L.W.; Sena, P.P. ill. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Systems Safety 
and Analysis; Pacific Northwest Lab., Richland, WA (United 
States). Feb 1993. 38p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-7925). Source: OSTI; NTIS; INIS; GPO. 
In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 





(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. Beaver Valley Units 1 and 2 were selected as two of a se- 
ries of plants for study. The product of this effort is a prioritized 
listing of AFW failures which have occurred at the plant and at 
other PWRs. This listing is intended for use by NRC inspectors in 
the preparation of inspection plans addressing AFW risk-important 
components at Beaver Valley Units 1 and 2. 


16124 (NUREG/CR-5901) A simplified model of aerosol 
scrubbing by a water pool overlying core debris interacting 
with concrete: Draft report for comment. Powers, D.A. (Sandia 
National Labs., Albuquerque, NM (United States)); Sprung, J.L. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Safety Issue Resolution; Sandia National Labs., Albu- 
querque, NM (United States). Oct 1992. 116p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (SAND—92-1422). Source: OSTI; 
NTIS; INIS; GPO. 

A classic model of aerosol scrubbing from bubbles rising through 
water is applied to the decontamination of gases produced during 
core debris interactions with concrete. The model, originally 
developed by Fuchs, describes aerosol capture by diffusion, sedi- 
mentation, and inertial impaction. This original model for spherical 
bubbles is modified to account for ellipsoidal distortion of the bub- 
bles. Eighteen uncertain variables are identified in the application 
of the model to the decontamination of aerosols produced during 
core debris interactions with concrete by a water pool of specified 
depth and subcooling. These uncertain variables include properties 
of the aerosols, the bubbles, the water and the ambient pressure. 
Ranges for the values of the uncertain variables are defined based 
on the literature and experience. Probability density functions for 
values of these uncertain variables are hypothesized. The model of 
decontamination is applied in a Monte Carlo sampling of the de- 
contamination by pools of specified depth and subcooling. Results 
are analyzed using a nonparametric, order statistical analysis that 
allows quantitative differentiation of stochastic and phenomenologi- 
cal uncertainty. The sampled values of the decontamination factors 
are used to construct estimated probability density functions for the 
decontamination factor at confidence levels of 50%, 90% and 95%. 
The decontamination factors for pools 30, 50, 100, 200, 300, and 
500 cm deep and subcooling levels of 0, 2, 5, 10, 20, 30, 50, and 
70°C are correlated by simple polynomial regression. These poly- 
nomial equations can be used to estimate decontamination factors 
at prescribed confidence levels. 


16125 (NUREG/CR-5936) Enhancements to the accident 
precursor methodology. Bohnhoff, W.J. (Sandia National Labs.., 
Albuquerque, NM (United States)); Dingman, S.E.; Camp, A.L. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Safety Issue Resolution; Sandia National Labs., Albu- 
querque, NM (United States). Jan 1993. 132p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (SAND—92-2109). Source: OST]; 
NTIS; INIS; GPO. 

A feasibility study for developing an improved tool and improved 
models for performing event assessments is described. The study 
indicates that the IRRAS code should become the base tool for 
performing event assessments, but that modifications would be 
needed to make it more suitable for routine use. Alternative system 
modeling approaches are explored and an approach is recom- 
mended that is based on improved train-level models. These 
models are demonstrated for Grand Gulf and Sequoyah. The in- 
sights that can be gained from importance measures are also 
demonstrated. The feasibility of using Individual Plant Examination 
(IPE) submittals as the basis for train-level models for precursor 
studies was also examined. The level of reported detail was found 
to vary widely, but in general, the submittals did not provide 
sufficient information to fully define the model. The feasibility of de- 
veloping an industry risk profile from precursor results and of 
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trending precursor results for individual plants were considered. 
The data sparsity would need to be considered when using the 
results from these types of evaluations, and because of the ex- 
tremely sparse data for individual plants we found that trending 
evaluations for groups of plants would be more meaningful than 
trending evaluations for individual plants. 


16126 (NUREG/CR-5956) Consideration of uncertainties in 
soil-structure interaction computations. Costantino, C.J. (City 
Coll., New York, NY (United States). Earthquake Research Center); 
Miller, C.A. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; City Coll., New York, NY 
(United States). Earthquake Research Center; Viking Systems In- 
ternational, Inc., Gaithersburg, MD (United States). Dec 1992. 
126p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). (CEERC—91-105). Source: OSTI; NTIS; GPO. 

This report summarizes the results obtained in a study conducted 
to evaluate and quantify some important effects of soil-structure in- 
teraction on the seismic response of Category | facilities. The 
specific areas addressed in this study have to do with the following: 
The specification of criteria needed to develop reliable results when 
using the large computer codes in SSI studies; the development of 
recommendations for specification of control point location for 
generic soil sites needed to generate input motions to the SSI anal- 
yses; the development of specific criteria to allow the Staff to judge 
the adequacy of fixed base structural analyses; the development of 
expanded guidelines for inclusion of variability in soil properties in 
the SSI calculations; and the development of estimates of radiation 
damping inherent in the detailed numerical analyses performed or 
SSI evaluations of typical Category | structures. 


16127 (NUREG/IA-0052-3/92) An analysis of semiscale 
Mod-2C S-FS-1 steam line break test using RELAP5/MOD2. 
Rogers, J.M. (UKAEA, Risley (United Kingdom). Central Electricity 
Generating Board). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; Central 
Electricity Generating Board, Barnwood (United Kingdom). Mar 
1992. 40p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Contract N/F 5176. (AEEW-R- 
2476-3/92). Source: OSTI; NTIS; INIS; GPO. 

An analysis has been performed of Semiscale Steam Line Break 
Test, to support the validation of RELAP5/MOD2. Previous analyses 
of steam line breaks in the UK have made conservative assump- 
tions about the lack of water carryover in the break discharge. This 
analysis utilizes more sophisticated steam generator models at- 
tempting to follow the complex two phase phenomena that occur in 
this transient to obtain a more realistic assessment of its conse- 
quences. Modeling, particularly of the phase separation process, is 
outlined. Problems with initial calculations are explained, and their 
solutions detailed. The main conclusion drawn is that although the 
calculations were acceptable overall, the carryover of water during 
the first seconds of the transient was too great. In addition the heat 
transfer degraded too quickly, resulting in a smaller than observed 
primary cooldown, which would in a real plant result in an underes- 
timate of the potential reactivity insertion. These deficiencies lead 
to the recommendation that the implementation of interphase drag, 
and steam generator heat transfer warrant further study. 


16128 (ORNL/FTR-4416) [Materials research and concrete 
testing and Japanese aging-management programs and re- 
search activities]: Foreign trip report, September 22—October 
3, 1992. Oland, C.B. Oak Ridge National Lab., TN (United States). 
16 Oct 1992. 24p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93009742. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The traveler visited Japan to participate in meetings with techni- 
cal managers and research engineers from Obayashi Corporation, 
Takenaka Technical Research Laboratory, Central Research Insti- 
tute of Electric Power Industry (CRIEPI), Kajima Technical 
Research Institute, Japan Power Engineering and Inspection Cor- 
poration (JAPEIC), Japan Atomic Energy Research Institute 
(JAREl), and Shimizu Corporation to learn about Japanese aging- 
management programs and research activities that focus 
specifically on issues similar to those being addressed by the SAG 
Program. During these meetings, discussions were held to identify 
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potential sources of long-term and environment-dependent materi- 
als property data suitable for entry into the Structural Materials 
Information Center (SMIC) being developed at the Oak Ridge Na- 
tional Laboratory (ORNL), and efforts were made to obtain 
background information on inservice inspection programs, nonde- 
structive examination and repair procedures, and service life 
prediction methodologies for existing concrete structures. These 
meetings provided the traveler access to concrete material proper- 
ties data and information directly related to the SAG Program, and 
allowed the traveler to establish lines of communication with 
Japanese researchers who investigate long-term behavior of con- 
crete in extreme environments. This trip also pointed out the 
comprehensive research efforts that are being undertaken in Japan 
to understand and manage the aging of concrete structures in nu- 
clear power plants. 


16129 (ORNL/M-2574) Criticality safety calculations for 
Region B of the Millstone Unit No. 2 Spent Fuel Pool. Bowman, 
S.M. Oak Ridge National Lab., TN (United States). Jan 1993. 10p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DES3006268. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) staff performed criti- 
cality safety calculations documented herein for the fresh fuel 
region (Region B) of the Northeast Nuclear Energy Company 
(NNECO) Millstone Unit No. 2 Spent Fuel Pool. The purpose of 
these calculations was to verify the results reported by NNECO in 
their application for revision to the Millstone Unit No. 2 technical 
specifications. All calculations were performed with the SCALE-4.1 
code system developed at ORNL. Specifically, the CSAS25 critical- 
ity control sequence, which executes the BONAMI, NITAWL-II, and 
YENO V.a codes, was used to perform all k,, calculations. 


16130 (PNL-SA-21597) Estimation of decommissioning 
costs: History and status. Smith, R.|. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-9211149-1: Energy Information Agency (EIA) 
technical workshop on current and future issues in nuclear power, 
Washington, DC (United States), 12 Nov 1992). Order Number 
DE93005033. Source: OSTI; NTIS; INIS; GPO Dep. 

In the mid-1970s. the subject of the cost of decommissioning nu- 
clear power stations became a topic of considerable interest to the 
industry. A number of early demonstration plants in the US had 
been retired and most had been entombed. Only one plant, the Elk 
River Reactor (a small boiling water facility) had been totally dis- 
mantied and removed from the site (Welsh 1974). Thus, there was 
a very limited data base from which to develop estimates for de- 
commissioning the much larger stations then under construction 
and coming into service. The nuclear industry sponsored another 
study for estimating decommissioning costs using an approach 
known as the Unit Cost Factor (UCF) method. This methodology is 
documented in AIF/NESP-0036 (LaGuardia 1986). and forms the 
basis for many of the estimates prepared by (or for) utilities for 
usein making submissions to their utility rate commissions to re- 
cover future decommissioning costs through current rates. This and 
other estimating approaches mentioned above are discussed in 
more detail in this paper. 


16131 (SAND-92-1127C) Proposed deterministic severe 
accident criteria for the heavy water new production reactor 
containment. Bergeron, K.D. (Sandia National Labs., Albu- 
querque, NM (United States)); Slezak, S.E.; Leach, C.E. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920541-6: 5. workshop on 
containment integrity for nuclear power plants, Washington, DC 
(United States), 12-14 May 1992). Order Number DE93005427. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper summarizes the methodology developed by the 
DSAC Development Project to assist the DOE’s Office of Heavy 
Water Reactor in formulating containment design criteria for the 
NPR-HWR that are a practical implementation of high-level pro- 
grammatic goals. The design criteria, or Deterministic Severe 
Accident Criteria (DSACs), represent a new approach because 
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they address severe accidents early in the design phase of the nu- 
clear plant. This paper describes a process and approach that 
considers severe accidents in containment design by establishing 
practical design requirements based on calculations of stylized 
loads on the containment. The DSAC Development Project utilized 
a forma! expert opinion process to provide a quantitative specifica- 
tion of the severity of the loads and a reviewable technical basis. 
The goals for the Project were to (1) generate specific proposals 
for quantitative criteria within the specified project schedule, (2) 
minimize the phenomenological uncertainty residing in the problem 
statements and success criteria so that the design’s compliance 
with the criteria would not be the subject of protracted contention, 
(3) follow a formal plan consisting of well-defined steps, each of 
which was scrutable and reviewable, (4) ensure that the complete 
spectrum of credible severe accident threats was covered by the 
criteria, and (5) avoid over-constraining the design. As a result of 
the output of this process, the DOE’s Office of Heavy Water Reac- 
tor was able to integrate the project recommendations together 
with numerous other inputs to promulgate design criteria that were 
conservative, but not excessively so, and that could be technically 
reviewed and defended. 


16132 (SAND-—92-1623) Experimental results of an integral 
effects test in a zion-like geometry to investigate the effect of 
a classically inert atmosphere on direct containment heating: 
The IET-5 experiment. Allen, M.D. (Sandia National Labs., Albu- 
querque, NM (United States)); Blanchat, T.K.; Pilch, M.; Nichols, 
R.T. Sandia National Labs., Albuquerque, NM (United States). Nov 
1992. 84p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93005912. Source: OSTI; NTIS; INIS; GPO Dep. 

The fifth experiment of the Integral Effects Test (IET-5) series 
was conducted to investigate the effects of high pressure melt 
ejection on direct containment heating. Scale models of the Zion 
reactor pressure vessel (RPV), cavity, instrument tunnel, and sub- 
compartment structures were constructed in the Surtsey Test 
Facility at Sandia National Laboratories. The RPV was modeled 
with a melt generator that consisted of a steel pressure barrier, a 
cast MgO crucible, and a thin steel inner liner. The melt generator/ 
crucible had a hemispherical bottom head containing a graphite 
limiter plate with a 4-cm exit hole to simulate the ablated hole in 
the RPV bottom head that would be formed by ejection of an in- 
strument guide tube in a severe nuclear power plant accident. The 
cavity contained 3.48 kg of water, and the basement floor inside 
the crane wall contained 71 kg of water, which corresponded to 
condensate levels in the Zion plant. A 43-kg initial charge of iron 
oxide/aluminiunYchromium thermite was used to simulate corium 
debris on the bottom head of the RPV. Molten them-lite was 
ejected by 6.0 MPa of steam into the reactor cavity. 


16133 (SAND-92-1808C) Risk impact of two accident man- 
agement strategies. Dingman, S.; Camp, A. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 17p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-921007-15: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). Order Number DE93005376. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report probabilistic Risk Assessment is used to evaluate two 
accident management strategies: intentionally depressurizing the 
reactor coolant system of a pressurized water reactor to prevent 
containment-pressurization during high pressure melt ejection, and 
flooding the containment of a boiling water reactor to prevent or 
delay vessel breach. Sensitivity studies indicated that intentional 
depressurization would not provide a significant risk reduction at 
Surry. A preliminary evaluation of the containment flooding strategy 
indicated that it might prove beneficial for some plants, but that fur- 
ther strategy development would be needed to fully evaluate the 
strategy, 


16134 (SAND-93-0043C) AP600 design basis and severe 
accident scoping calculations with the CONTAIN code. Tills, J. 
(Tills (Jack) and Associates, Inc., Albuquerque, NM (United 
States)); Murata, K.K.; Washington, K.E. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 4p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 





Contract AC04-76DP00789. (CONF-921007-20: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). Order Number DE93006762. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Westinghouse AP600 pliant is one of a number of new reac- 
tor plant concepts being proposed by industry. One of the unique 
design features of the AP600 plant is the method by which the 
containment is cooled during a reactor accident. Through the pas- 
sive containment cooling system (PCCS), the containment steel 
shell is passively cooled by natural convection of air and by water 
film evaporation from the shell exterior surface. In this study an 
analysis of the AP600 plant was conducted for postulated design 
basis accident (DBA) and severe accident scenarios using the 
NRC containment code CONTAIN2 with new code enhancements 


to model water film transport and evaporation on the exterior of the 
containment shell. 


16135 (WSRC-MS-—92-254-Rev.1) A common sense ap- 
proach to consequence analysis at a large DOE site: Revision 
1. O’Kula, K.R.; McKinley, M.S.; East, J.M. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. (CONF-9208117-23-Rev.1: 1992 Energy Facility 
Contractors Group (EFCOG) safety analysis workshop, Salt Lake 
City, UT (United States), 11-13 Aug 1992). Order Number 
DE93006327. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of the Probabilistic Safety Assessment 
(PSA) at the U. S. Department of Energy (DOE) Savannah River 
Site (SRS) is to quantify health and economic risks posed by K 
Reactor operation to the nearby offsite and onsite areas from 
highly unlikely severe accidents. The overall risk analyses have 
also been instrumental as defensible bases for analyzing existing 
safety margins of the restart configuration; determining component, 
human action, and engineering system vulnerabilities; comparing 
measures of risk to DOE and commercial guidelines; and prioritiz- 
ing risk-significant improvements. The key final phase of these 
probabilistic risk calculations, a third level of analysis or Level 3 
PSA, requires the determination of the conditional consequences to 
onsite workers and the DOE reservation facilities, given low- 
probability, postulated fuel-melting accidents with accompanying 
atmospheric releases have occurred. A modified version of the 
commercial reactor-based MACCS 1.5 code, MACCS/ON, is used 
in the context of the SRS PSA to perform the consequence deter- 
minations. The updated code is applicable to other large DOE sites 
for risk analyses of facility operations, and is compatible with pro- 
posed modifications planned by code developers, Sandia National 
Laboratories. 


16136 (WSRC-MS-—92-386-Del.Ver.) SRS K-Reactor PRA 
LOCA analyses using best-estimate methods. Bailey, R.T. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Kalinich, D.A.; Chou, C.Y. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9301 16—26-Del.Ver.: Probabilistic safety assessment inter- 
national topical meeting (PSA 93), Clearwater Beach, FL (United 
States), 27-29 Jan 1993). Order Number DE93003380. Source: 
OSTI; NTIS; GPO Dep. 

The thermal-hydraulic system computer code RELAP5/MOD2.5 
was used to investigate the response of the primary cooling sys- 
tem during loss-of-coolant accidents (LOCAs) at the Savannah 
River Site (SRS) K-Reactor. In contrast to the conservative safety 
analyses performed to support the restart of K-Reactor, the as- 
sumptions and boundary conditions used in the analyses described 
in this paper were carefully selected to reflect best-estimate values 
wherever possible. The results of the calculations indicate that, for 
a small break LOCA, one functional emergency cooling system 
pumping source combined with one operational injection path will 
maintain core cooling. For a large break LOCA, one additional in- 
jection path is needed. The incorporation of these results into the 
latest SRS K-Reactor Probabilistic Risk Assessment (PRA) con- 
tributed significantly to the reduction in severe core melt frequency 
over the previous version. 


16137 (WSRC-OS-—90-66-Vol.2-App.B-Pt.1) Flow excursion 
experiments with a Savannah River Mark 22 fuel assembly 
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mockup: Volume 2, Test program and results (Appendix B, 
Part 1). Westinghouse Savannah River Co., Aiken, SC (United 
States); Babcock and Wilcox Co., Alliance, OH (United States). 
Research Center. Feb 1990. 851p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93003317. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Standard plot sets were generated for each powered test and 
are presented in this appendix. Included are both full-time history 
plots and short duration zoom pilots that typically bracket the first 5 
seconds of the transient. Zero time corresponds to the start of the 
hydraulic transient for all but the power ramp tests in which zero 
time was set to the start of the programmed power ramp. Plots of 
fuel assembly power, pressures and differential pressures, metal 
and fluid temperatures, and other measured quantities are in- 
cluded. 


16138 (WSRC-RP-89-1277-Del.Ver.) Seismic fragility analy- 
sis of buried steel piping at P, L, and K Reactors. Wingo, H.E. 
Westinghouse Savannah River Co., Aiken, SC (United States). Oct 
1989. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93005524. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Analysis of seismic strength of buried cooling water piping in re- 
actor areas is necessary to evaluate the risk of reactor operation 
because seismic events could damage these buried pipes and 
cause loss of coolant accidents. This report documents analysis of 
the ability of this piping to withstand the combined effects of the 
propagation of seismic waves, the possibility that the piping may 
not behave in a completely ductile fashion, and the distortions 
caused by relative displacements of structures connected to the 
piping, not included was the effect of relative settlement of build- 
ings from soil consolidation and liquefaction. The analysis was 
done in a probabilistic manner using methods developed for the 
NRC to assess safety margins at nuclear power plants with respect 
to seismic events. Capacity of the underground piping is expressed 
in terms of a HCLPF value, which is the earthquake level at which 
it is extremely unlikely that damage will occur. Mathematically the 
HCLPF value is the earthquake level that produces a 95 percent 
confidence of not exceeding a 5 percent probability of failure. 


16139 (WSRC-RP-90-559-Del.Ver.) Structural integrity of 
the process water system (PWS) of the Savannah River Site 
production reactors. Strack, B. (ed.); Awadalla, N.G.; Cowfer, 
C.D.; Daugherty, W.L.; Majzlik, E.J. Jr.; Mertz, G.; Morrison, J.M.; 
Paddleford, D.F.; Ray, J.W.; Sindelar, R.L.; Stoner, KJ.; 
Vormelker, P.R. Westinghouse Savannah River Co., Aiken, SC 
(United States). 30 Jun 1990. 148p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACOS-89SR18035 
;AC09-76SR00001. Order Number DES3004864. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

After through analysis, as documented in this report and numer- 
ous supporting reports, the structural integrity of the process water 
system (PWS) of the Savannah River Site production reactors has 
been conclusively demonstrated. The major conclusions drawn 
from the structural integrity analysis are presented herein. 


16140 (WSRC-RP-90-1328) Evaluations of 105-K Reactor 
building floor slab frequencies and basemat stresses. Bandy- 
opadhyay, R.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). Dec 1990. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE93005208. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the evaluation of natural frequencies of the 
concrete floor slabs in the K Reactor. The evaluation of the floor 
frequencies at elevation 34 ft and below is required to demonstrate 
that the floor frequencies of the Reactor Building are sufficiently 
high. This will provide confidence in the interim position that the 
structural amplification of the vertical motion are approximately in 
the same order or less than the structural amplification of the 
horizontal motion. Consequently, this evaluation determines the ac- 
ceptability of using horizontal floor response spectra or two thirds 
of the horizontal floor response, on a case by case basis, as an in- 
terim estimate of the vertical motions in the K Reactor for restart. 
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16141 (WSRC-TR-90-183) Certification plan for safety and 
PRA codes. Toffer, H. (Westinghouse Hanford Co., Richland, WA 
(United States)); Crowe, R.D.; Ades, M.J. Westinghouse Savannah 
River Co., Aiken, SC (United States). May 1990. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93005705. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A certification plan for computer codes used in Safety Analyses 
and Probabilistic Risk Assessment (PRA) for the operation of the 
Savannah River Site (SRS) reactors has been prepared. An action 
matrix, checklists, and a time schedule have been included in the 
plan. These items identify what is required to achieve certification 
of the codes. A list of Safety Analysis and Probabilistic Risk As- 
sessment (SA&PRA) computer codes covered by the certification 
plan has been assembled. A description of each of the codes was 
provided in Reference 4. The action matrix for the configuration 
control plan identifies code specific requirements that need to be 
met to achieve the certification plan's objectives. The checklist cov- 
ers the specific procedures that are required to support the 
configuration control effort and supplement the software life cycle 
procedures based on QAP 20-1 (Reference 7). A qualification 
checklist for users establishes the minimum prerequisites and train- 
ing for achieving levels of proficiency in using configuration 
controlled codes for critical parameter calculations. 


16142 (WSRC-TR-92-42-053-Rev.1) Core shutdown report: 
Subcycle K-14.1: Revision 1. Gough, S.T. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). May 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (RTM-5133-K-14.1-Rev.1). Order 
Number DE93005517. Source: OSTI; NTIS; INIS; GPO Dep. 

When a reactor is shut down, there is a set of rules that must be 
followed to guarantee that the reactor remains in a safe shutdown 
state. Some of these rules involve the cooling of heat generating 
assemblies before, during, and after charge-discharge (C&D) oper- 
ations. These rules ensure that C&D operations will not endanger 
the integrity of the fuel or targets by allowing them to overheat. 
DPSOL 105-1225, Assembly Discharge and Forced Cooling Re- 
quirements, is the primary operations procedure that governs these 
cooling rules. The specific shutdown cooling limits that are input 
into this procedure are contained within this report. 


16143 (WSRC-TR-92-100-3) Savannah River Laboratory 
monthly report, March 1992. Ferrell, J.M. (comp.); Ice, L.W. (ed.). 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93008791. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This progress report from the Savannah River Laboratory, for the 
month of March, 1992, details the following topics: production of 
tritium, reactor safety, fuel fabrication, waste management, separa- 
tions technology, and environmental concerns. 
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16144 (CONF-9211102-2) Substation Reliability Centered 
Maintenance. Purucker, S.L. Oak Ridge National Lab., TN (United 
States). Nov 1992. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. From Electric 
Power Research Institute (EPRI) workshop on advanced substation 
equipment diagnostics; Palo Alto, CA (United States); 9-11 Nov 
1992. Order Number DE93007918. Source: OSTI; NTIS; GPO Dep. 

Substation Reliability Centered Maintenance (RCM) is a tech- 
nique that is used to develop maintenance plans and criteria so the 
operational capability of substation equipment is achieved, 
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restored, or maintained. The objective of the RCM process is to fo- 
cus attention on system equipment in a manner that leads to the 
formulation of an optimal maintenance plan. The RCM concept 
originated in the airline industry in the 1970s and has been used 
since 1985 to establish maintenance requirements for nuclear 
power plants. The RCM process is initially applied during the de- 
sign and development phase of equipment or systems on the 
premise that reliability is a design characteristic. It is then reap- 
plied, as necessary, during the operational phase to sustain a more 
optimal maintenance program based on actual field experiences. 
The purpose of the RCM process is to develop a maintenance pro- 
gram that provides desired or specified levels of operational safety 
and reliability at the lowest possible overall cost. The objectives 
are to predict or detect and correct incipient failures before they 
occur or before they develop into major defects, reduce the proba- 
bility of failure, detect hidden problems, and improve the 
cost-effectiveness of the maintenance program. RCM accomplishes 
two basic purposes: (1) It identifies in real-time incipient equipment 
problems, averting potentially expensive catastrophic failures by 
communicating potential problems to appropriate system operators 
and maintenance personnel. (2) It provides decision support by 
recommending, identifying, and scheduling preventive mainte- 
nance. Recommendations are based on maintenance criteria, 
maintenance history, experience with similar equipment, real-time 
field data, and resource constraints. Hardware and software are 
used to accomplish these two purposes. The RCM system includes 
instrumentation that monitors critical substation equipment as well 
as computer software that helps analyze equipment data. 


16145 (ETDE-IT—93-97) Performance of 420 kV circuit- 
breakers in HVDC converter station. Aldrovandi, G.; Bargigia, A.; 
Bonfanti, |.; Pazienza, G.; Pincella, C.; Polesello, P. Ente Nazionale 
per l’Energia Elettrica, Florence (italy); Centro Elettrotecnico 
Sperimentale Italiano (CESI), Milan (Italy). Jan 1992. 10p. (CONF- 
9209312-2: CIGRE general session, Paris (France), Sep 1992). 
Order Number DE93778087. Source: OSTI; NTIS (US Sales Only). 

Switching of filter banks can have a severe impact on circuit 
breaker requirements and performances, due to the high harmonic 
content in the current to be interrupted and to the distortion of the 
transient recovery voltage. Attention must be paid to some particu- 
lar operations which are likely to cause stresses exceeding the 
figures stated by present standards and have to be analyzed in de- 
tail. In some cases, these stresses could determine the number of 
breaking units of the circuit breaker better than other system re- 
quirements like rated short circuit breaking capability, short line 
fault, etc. The situation can also be more complicated if the circuit- 
breaker has to be subjected to stresses coming from conversion 
transformers and harmonic filters switching. The paper presents 
the results of extensive studies to establish the worst stresses 
applied to the circuit breaker for SACO! 2 HVDC link between Sar- 
dinia and mainland Italy through Corsica. Moreover, the testing 
activities carried out to verify the ability of the circuit-breaker to 
withstand the above mentioned stresses are also presented. The 
peculiarity of these stresses required the setting up of a suitable 
test circuit to verify the performance of the circuit breaker. 


16146 (ETDE-IT—93-98) Superconductivity and Its impact 
on electric power systems. Manzoni, G. Ente Nazionale per 
Energia Elettrica, Milan (Italy). Centro di Ricerca Elettrica. Apr 
1992. 12p. Order Number DE93778090. Source: OSTI; NTIS (US 
Sales Only). 

The CIGRE European research organization has been active in 
the field of superconductivity since 1979 when Study Committee Il 
(SC 11) created a Working Group (WG 11-05) that produced sev- 
eral reports mainly on superconducting generators and also dealt 
with transformers, fault current limiters, and magnetic energy stor- 
age (SMES). At present superconductivity potential applications for 
power systems are being studied in Study Committees SC 11, 12, 
13, 21, 37, according to their respective field of activity. Also at the 
1990 General Session in Paris, CIGRE held an extensive panel on 
superconductivity. On the basis of the above CIGRE studies, the 
report reviews applications of superconductivity and their impact on 
power systems. 


16147 (ETDE-IT-93-99) In progress experience on seismic 
qualification of gas insulated substations. Bargigia, A.; Salvetti, 





M.; Vallino, M. Ente Nazionale per l’Energia Elettrica, Milan (Italy). 
Centro di Ricerca Elettrica; Istituto Sperimentale Modelli e Strutture 
SpA (ISMES), Bergamo (italy). Jan 1992. 8p. (CONF-9201141-1: 
IEEE winter meeting, New York, NY (United States), Jan 1992). 
Order Number DE93778093. Source: OSTI; NTIS (US Sales Only). 

This paper presents a progress report on on-going research ac- 
tivities at ENEL, the Italian National Electricity Board, regarding the 
seismic qualification of standardized GIS (gas-insulated substa- 
tions). Starting from experimental and analytical activities 
performed on standardized metal-enclosed primary distribution sub- 
stations (170 kV), a methodology suitable also for lower (MV) and 
higher (EHV and UHV) voltage ranges has been defined, taking 
into account the site characteristics in terms of seismic severity 
and soil properties. 
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16148 (ETDE-IT—93-82) UHV A.C. transmission: Technol 
ogy and prospects. Cauzillo, B.A.; Manzoni, G.; Nicolini, P. Ente 
Nazionale per l’Energia Elettrica, Milan (Italy). Centro di Ricerca 
Elettrica; Ente Nazionale per l'Energia Elettrica, Milan (Italy). Apr 
1992. 8p. Order Number DE93778042. Source: OSTI; NTIS (US 
Sales Only); INIS. 

At the beginning of the 70’s, UHV transmission was regarded as 
imminent in many countries in view of the expected concentration 
of generating units (possibly of the nuclear type and grouped to- 
gether in a few large plants, each of several GW), and research 
projects were therefore launched in the U.S.A., Canada, Italy, 
Japan, USSR, etc. Nowadays, the expected introduction of UHV 
transmission seems remote due to the slowdown in electricity 
growth and to the tendency towards distributed generation. Never- 
theless, there are exceptions: the 1,200 kV 2,400 km-iong 
transmission system in operation in Siberia-Kazahkstan-Urals, and 
the 1,100 kV 200 km double-circuit line under construction in Japan 
(which will, however, be operated at 500 kV up to the end of the 
century). In addition, in Italy, the research programme of a 1000 kV 
project has now been completed and a 1,050 kV pilot plant is un- 
der construction in Tuscany, consisting of a short 1,050kV line and 
a 420/1,050 kV 1,200 MVA substation. The technology of UHV AC 
transmission has therefore been proved effective and may repre- 
sent an available option for the power systems of the next century. 
From the power system planning point-of-view, UHV’s favourable 
characteristics lie in the possibility of transmitting large amount of 
power, of the order of 5 GW per circuit, with lower costs, reduced 
losses, and less land occupation than in the case of EHV lines. 


2404 Health and Safety 
Refer also to citation(s) 16145 


2405 Environmental Aspects 
Refer also to citation(s) 16148 


16149 (DOE/EA-0361) Proposed amendment to presiden- 
tial permit PP-63 and associated modifications to 500 kV 
international transmission line, Forbes, Minnesota to 
Manitoba, Canada: Addendum to the final environmental as- 
sessment. USDOE, Washington, DC (United States). Oct 1992. 
22p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93005492. Source: OSTI; NTIS; INIS; GPO Dep. 
This Addendum to the Final Environmental Assessment for the 
Proposed Amendment to Presidential Permit PP-63 and Associated 
Modifications to 500 kV International Transmission Line: Forbes, 
Minnesota to Manitoba, Canada (DOE/EA-587) addresses Northern 
States Power Company's (NSP) proposed expansion of the Forbes 
Substation. The applicant has requested that the expansion take 
place on the west side of the substation, within the existing prop- 
erty line, instead of on the north side as originally proposed. All of 
the proposed construction would take place on property already 
owned by NSP. DOE has reviewed the environmental impacts as- 
sociated with this minor modification and has determined that the 
conclusions reached in the environmental assessment and Finding 
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of No Significant Impact prepared in connection with NSP’s original 
amendment request remain valid. 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 16148, 16269 


16150 (EDF-R-92-NI-O-0002) Free movement of the elec 
tricity product in Europe. Kupiec, M. Electricite de France (EDF), 
92 - Clamart (France). Jun 1992. [8p.] (In French). Order Number 
DE93612864. Source: OSTI; NTIS (US Sales Only); INIS. 

In the eyes of the Commission of the European Communities, 
electricity is an industrial product as an other; it must therefore, as 
stated in the Rome Treaty, be characterized and must benefit from 
free movement within the European Community. The purpose of 
this note is to set out the ideas and objectives of Brussels and 
authorities as regards the large European electricity market. Con- 
sequently, the proposals or objectives presented in this note do not 
necessarily reflect Electricite de France's position. 


16151 (EDF-R-92-NI-O-0003) Medium and high voltage 
power cables market in Europe. Kupiec, M. Electricite de France 
(EDF), 92 - Clamart (France). Jun 1992. [8p.] (In French). Order 
Number DE93612865. Source: OSTI; NTIS (US Sales Only); INIS. 

This note gives an overview of the European market for medium 
and high voltage power cables. In this text, emphasis is placed on 
suppliers and important European clients; there is also a brief re- 
view of the different techniques for cable laying and utilization in 
Europe. This note has mainly been drafted from information. sup- 
plied by EUROPACABLE. 


16152 (INIS-GB-462) Annual review and directors’ report 
and accounts. Midlands Electricity pic, Halesowen (United King- 
dom). Jul 1992. [68p.] Order Number DE93616792. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This annual report of Midlands Electricity PLC (MEB) presents a 
financial review of the Group and the directors’ and auditors re- 
ports. Historical and current cost profit and loss accounts, balance 
sheets and cash flow statements are tabulated. The Group's finan- 
cial history and regulatory accounts are also presented. (UK). 
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16153 (PNL-SA-20600) Benefit/cost comparisons of SMES 
in system-specific application scenarios. De Steese, J.G. (Pa- 
cific Northwest Lab., Richland, WA (United States)); Dagle, J.E.; 
Kreid, D.K.; Haner, J.M.; Myers, W.E. Pacific Northwest Lab., Rich- 
land, WA (United States). Sep 1992. 12p. Sponsored by Electric 
Power Research Inst., Palo Alto, CA (United States); USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-920916-5: 3. international conference and exhibition of the 
World Congress on Superconductivity, Munich (Germany), 14-19 
Sep 1992). Order Number DE93007868. Source: OSTI; NTIS; 
GPO Dep. 

The inherently high storage efficiency, instantaneous dispatch 
capability and multi-function uses of superconducting magnetic en- 
ergy storage (SMES) are attributes that give it the potential for 
widespread application in the electric utility industry. Opportunities 
appear to exist where SMES at a given location could provide mul- 
tiple benefits either simultaneously or sequentially as system 
conditions dictate. These benefits, including diurnal storage and 
system stability and dynamic control enhancement, increase the 
application potential of SMES to a larger number of opportunities 
than might be justified by the value of its diurnal storage capability 
alone. However, the benefits an individual utility may realize from 
SMES applications are strongly influenced by the characteristics of 
the utility system, the location of the SMES unit and the timing of 
its installation in the system. Such benefits are typically not evalu- 
ated adequately in generic studies. This paper summarizes results 
of case studies performed by Pacific Northwest Laboratory (PNL) 
with funding provided by the Bonneville Power Administration (BPA) 
and the Electric Power Research Institute (EPRI). The derivation of 
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SMES benefits and costs are described and benefit/cost (B/C) ra- 
tios are compared in system-specific scenarios of interest to BPA. 
Results of using the DYNASTORE production cost model show the 
sensitivity of B/C ratios to SMES capacity and power and to the 
forecast system load. Intermediate-size SMES applications which 
primarily provide system stability and dynamic control enhancement 
are reviewed. The potential for SMES to levelize the output of a 
wind energy complex is also assessed. Most of the cases show 
SMES to provide a positive net benefit with the additional, some- 
times surprising indication, that B/C ratios and net present worth of 
intermediate-size units can exceed those of larger systems. 


2506 Thermal 


16154 (NEI-DK-1070) Clay sealing of pond heat storage fa- 
cilities: Laboratory experiments at high temperatures. Report 
1. Huulgaard, L.; Christensen, J.L. Geoteknisk Inst., Lyngby (Den- 
mark). Dec 1992. 63p. (in Danish). Contract ENS-51181-91.0059. 
Order Number DE93778262. Source: OSTI; NTIS. 

Prepared for Arbejdsgruppen vedroerende saesonvarmelagre, 
PlanEnergi. 

Laboratory investigations on clay to be used as a sealant in high 
temperature water storage or ponds were performed. The main ob- 
jectives were to find a suitable clay type and elucidate compaction 
properties and also permeability of clay layers, undrained shear 
strength variation and sliding properties between clay and artificial 
membrane - at increasing temperature. Test results were used for 
evaluation of compaction, expected permeability and sliding stabil- 
ity at different slope angles. The use of the clay till with a clay 
content higher than 14%, and a plasticity index higher than 5%, 
are recommended. After careful selection of the clay till borrow-pit, 
with respect to clay content and natural water content, the clay till 
should be compacted in layer of 30 cm thickness. The water con- 
tent Wingd in the clay till at the time of compaction should be in the 
interval Wopt < Wings < Wopt + 2%. the clay till should be com- 
pacted to more than 95% of the Standard Proctor value and 
verified by usual control methods. At this degree of compaction a 
coefficient of permeability k < 10-° m/s is anticipated. For clay till 
placed on plastic the basin depth should be limited to 3-5 metres. 
If it is placed on rubber the basin depth can be 15 meters. During 
operation neither the filling nor the heating of the basin will cause 
excess pore pressures endangering the sliding stability. But intensi- 
fied attention and monitoring should be exercised when the basin 
is emptied. Fast bail-out may cause severe reduction of the sliding 
stability. (AB). 


16155 (NEI-DK-1071) Clay sealing of pond heat storage fa- 
cilities: Appendix. Geoteknisk Inst., Lyngby (Denmark). [1992]. 
8p. (in Danish). Order Number DE93778263. Source: OSTI; NTIS. 

If a polyethylene liner is used to seal the underside of the clay 
sealing the clay has been found to slide on the liner in pond ther- 
mal storage systems smaller than 3. A calculation of the economic 
consequences of this has been carried out. A comparison of the 
heat losses for storage systems 1:2 and 1:3 has been made. A 
Danish construction firm has given prices for storage facility types. 
Results are presented in detail. (AB). 


16156 (PNL-8381, pp. 1-7) Swedish ATES application: Ex- 
periences after ten years of development. Andersson, O. (VBB 
VIAK AB, Malmoe (SE)); Sellberg, B. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1992. (CONF-920801-: 27. in- 
tersociety energy conversion engineering conference, San Diego, 
CA (United States), 3-7 Aug 1992). In Aquifer thermal energy (heat 
and chill) storage. 134p. Order Number DE93006446. Source: 
OSTI; NTIS. 

During the last 10 years, the general concept of using the sub- 
surface for the storage of energy has been increasingly developed 
in Sweden. Among the many alternatives, aquifers are one of the 
most promising options. Potentially they can be used both for sea- 
sonal and short-term energy storage at temperatures ranging from 
2°C to more than 100°C. So far, Sweden has had only experimen- 
tal experience with storage of high-temperatures (>50°C). 
However, there are several low temperature systems (<25°C) that 
have been operated for more than two years. In this paper, these 
ATES plants are overviewed and some general technical problems 
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are identified, as well as measures that have been taken to solve 
these problems. The range of problems includes the aquifer sys- 
tem itself, but also problems related to the total system and how it 
is operated. Further, the economics are briefly described, as well 
as environmental aspects. The ATES concept still has some weak- 
nesses that need improvement, but commercialization of the 
technology should be quite close. 


16157 (PNL-8381, pp. 9-15) Aquifer cold storage in the 
Netherlands: State-of-the-art, market potential, and future de- 
velopment. Mourik, GJ. van (NOVEM Utrecht (NL)). Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. (CONF- 
920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

This paper deals with aquifer thermal energy storage (ATES) in 
the Netherlands. Mainly cold storage is discussed as well as low 
temperature (< 30°C) heat storage, however only in combination 
with cold storage. There is an increasing interest in the Nether- 
lands in ATES, not only because the geological conditions are 
most favorable, but also because of the simplicity and 
cost-effectiveness of the system. Most of the projects involve insti- 
tutional and commercial buildings, but the interest in using cold 
storage for industrial process cooling is increasing rapidly. In this 
paper, the system concepts and major obstacles to implementation 
of ATES are described. Furthermore, the market potential is men- 
tioned and the importance of energy storage for future energy 
supply systems is stressed. 


16158 (PNL-8381, pp. 17-21) Overview of projects with 
seasonal storage for cooling from four countries. Chant, V. 
(Hickling Corp., Ottawa, Ontario (CA)); Morofsky, E. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. (CONF- 
920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

This paper presents the results from a review of projects, tech- 
nologies and applications utilizing seasonal thermal energy storage 
(STES) primarily for cooling loads. The review covers four coun- 
tries (Canada, Germany, The Netherlands, Sweden) participating in 
an IEA R&D collaborative work program. The characteristics of 55 
projects are summarized. Projects included in the review include 
projects with feasibility study only, projects under preparation and 
completed projects (approximately equal in number in each cate- 
gory). Project load type, system configuration, storage type, size 
and cost are included. Experience and lessions learned are also 
summarized. Assessments of the infrastructure in each country to 
design and implement such projects are given. Market develop- 
ment characteristics are reviewed in terms of legislation and 
regulations, and other barriers and drivers. 


16159 (PNL-8381, pp. 23-28) Long-term performance of an 
air-conditioning system based on seasonal aquifer chill en- 
ergy storage. Midkiff, K.C. (Univ. of Alabama, Tuscaloosa (US)); 
Brett, C.E.; Balaji, K.; Song, Y.K. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1992. (CONF-920801-: 27. intersociety 
energy conversion engineering conference, San Diego, CA (United 
States), 3-7 Aug 1992). In Aquifer thermal energy (heat and chill) 
storage. 134p. Order Number DE93006446. Source: OSTI; NTIS. 

A nominal 520 kW (thermal) air-conditioning system based on 
the seasonal storage of cold water in an aquifer has cooled a Uni- 
versity of Alabama building since 1983. During cold weather, 
ambient, 18°C water is pumped from warm supply wells, chilled to 
about 6°C in a cooling tower, and reinjected into separate cold 
storage wells. In warm weather, water is withdrawm from the cold 
wells and pumped through building heat exchangers for air condi- 
tioning. Presented here are results of 6 years of study [sponsored 
by the US Department of Energy through Pacific Northwest Labo- 
ratory] of the first successful US application of this technology. This 
system yields high energy efficiency, with measured annual aver- 
age COP of about 5 (SEER = 17 Btu/Wh), and energy recovery 
efficiency ranging from 40 to 85%, shifts utility loads from summer 
to winter, and no chlorofluorocarbon (CFC) release. 





16160 (PNL-8381, pp. 29-34) Experience with a solar 
heating ATES system for a university building. Hahne, E. (Uni- 
versitaet Stuttgart (DE)); Hornberger, M. Pacific Northwest Lab.., 
Richland, WA (United States). Nov 1992. (CONF-920801-: 27. in- 
tersociety energy conversion engineering conference, San Diego, 
CA (United States), 3-7 Aug 1992). in Aquifer thermal energy (heat 
and chill) storage. 134p. Order Number DE93006446. Source: 
OSTI; NTIS. 

At Stuttgart University, a solar heating system for an office build- 
ing with laboratories and lecture rooms was installed in 1985. The 
heating system consists of 211 m? of unglazed solar collectors, a 
1050 m® water-flooded pebble bed heat store, and a heat pump. 
This installation is a pilot facility and is included in the activities of 
the International Energy Agency (IEA). The systems that are used 
for ground stores: direct water exchange and a 4853 m long tube 
for heat exchange. Heat can be supplied to the store from the so- 
lar collectors or from a power station (as waste heat). The store 
and its behavicur are described. The whole system has worked 
successfully for 5 years under varied strategies. In the first two 
heating periods, the heating strategy was aimed to collect as much 
solar energy as possible. Thus, about 60% of the heat demand 
could be covered by solar energy; but the yearly heat pump 
coefficient-of-performance (C.O.P.) was only around 2.76. With an 
improved heat pump, which was installed during the last 2 months 
of the second heating cycle, a monthly C.O.P. of 3.6 was obtained. 
Heat losses from the storage amounted to about 20%. 


16161 (PNL—8381, pp. 35-40) Results of the third long-term 
cycle at the University of Minnesota aquifer thermal energy 
storage (ATES) field test facility. Hoyer, M.C. (Univ. of Minnesota, 
Minneapolis, (US)); Sterling, R.L. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1992. (CONF-920801-: 27. intersociety 
energy conversion engineering conference, San Diego, CA (United 
States), 3-7 Aug 1992). In Aquifer thermal energy (heat and chill) 
storage. 134p. Order Number DE93006446. Source: OSTI; NTIS. 

The third long-term ATES cycle (LT3) was conducted between 
October 1989 and March 1990. Objectives of LT3 were to demon- 
strate that high-temperature ATES could supply a real heating load 
and to simplify the water chemistry modeling. For LT3 the Field 
Test Facility (FTF) was connected to a nearby campus building to 
demonstrate the FTF’s ability to meet a real heating load. For LT3 
the wells were modified so that only the most permeable portions 
of the lIronton-Galesville aquifer were used to simplify water chem- 
istry comparisons and modeling. The campus steam plant was the 
source for heat stored during LT3. 


16162 (PNL-8381, pp. 41-46) Heat storage at SPEOS 
(Swiss ATES Pilot Plant): Chemical and microbiological 
aspects and problems. Jollien, L. (ICC ingenieus Chimistes- 
Conseils S.A., La Chaux-de-Fonds (CH)); Remonnay, S.; Miserez, 
F. Pacific Northwest Lab., Richland, WA (United States). Nov 1992. 
(CONF-920801-—: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

The Swiss ATES pilot plant, SPEOS, is located in Lausanne 
near Lake Geneva. The installation consists of a large central well 
with a network of horizontal drains in each of two successive 
sandy aquifers. Water goes from one level to the other during the 
injection and production cycles. Slight changes in the chemistry of 
the aquifer have been observed, generally with a low impact. Scal- 
ing and clogging by calcium carbonate precipitation are the biggest 
problem. Many experiments have been performed to find a good 
solution. Different types of heat exchangers have been tested: 
tubular, plate, and fluidized bed. Several water treatment methods 
were also investigated: mechanical, electromagnetic conditioning 
and injection of chemicals. The fluidized bed heat exchanger is 
currently running in SPEOS. Continuous injection of HCL (hydro- 
cloric acid) was an effective solution for scaling prevention but it 
resulted in an increase in chloride concentration and in corrosion of 
the equipment (including stainless steel). Therefore, a better solu- 
tion must be chosen, possibly without the use of chemicals, which 
may lead to environmental impacts. 
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16163 (PNL—8381, pp. 47-50) High temperature ATES at the 
University of Utrecht, the Netherlands. Loon, L.M.J. van (Hei- 
demij Consultants, Arnhem (NL)); Heide, K. van der. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. (CONF- 
920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

A long-term thermal energy storage system has been imple- 
mented at the University of Utrecht campus in the Netherlands. 
The project will extend co-generation operation into the summer 
beyond heat demand periods, resulting in increased electricity gen- 
eration. The stored heat (90°C) is used in winter for space heating 
of several university buildings. In this demonstration project experi- 
ence is being gained, among others, with groundwater treatment 
and flow-rate control in an aquifer thermal energy plant. The stor- 
age system has been in full operation since May 13, 1991. In this 
paper a short review is presented of the technical problems that 
were met during the design stage and one year of operation. The 
general conclusion is that during the first operational period too 
much water had been treated so that there was a risk of clay- 
swelling. This problem was caused by a technical failure of the 
spit-control for water treatment. Since the control system has been 
altered the high temperature ATES has been functioning perfectly. 


16164 (PNL-8381, pp. 63-67) Injection of CO, for the inhi- 
bition of scalling in ATES systems. Koch, M. (Universitaet 
Stuttgart (DE)); Ruck, W. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1992. (CONF-920801-: 27. intersociety en- 
ergy conversion engineering conference, San Diego, CA (United 
States), 3-7 Aug 1992). In Aquifer thermal energy (heat and chill) 
storage. 134p. Order Number DE93006446. Source: OSTI; NTIS. 

A new water treatment method for the prevention of carbonate 
scaling is described. This method uses carbon dioxide for adjusting 
the water to fulfill Tillmans Equilibrium. The pH is lowered and 
therefore no scaling occurs. The experimental plant used in the ex- 
periments is sketched and results of a field test in a Swiss ATES 
system are presented. This water treatment method proved to be 
economical, effective and environmentally beneficial. 


16165 (PNL-8381, pp. 69-74) Microbiological and environ- 
mental effects of aquifer thermal energy storage studies of the 
Stuttgart man-made aquifer and a large-scale model system. 
Adinolfi, M. (Universitaet Stuttgart (DE)); Ruck, W. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. (CONF- 
920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

The storage of thermal energy, either heat or chill, in aquifers or 
impoundments creates local perturbations of the indigenous mi- 
croflora and the environmental properties. Within an international 
working group of the International Energy Agency (IEA Annex VI) 
possible environmental impacts of ATES systems were recognized 
and investigated. Investigations of storage systems on natural 
sites, man-made aquifers and large-scale models of impounded 
aquifers showed changes in microbial populations, but until now no 
adverse microbiological processes associated with ATES-systems 
could be documented (Winters, 1992). However, examinations with 
a model system indicate an increased risk of environmental impact. 
Therefore, the operation of ATES-systems should be accompanied 
by chemical and biological investigations. 


16166 


(PNL-8381, pp. 83-88) Prediction of long-term oper- 
ational conditions for single-well groundwater heat pump 
plants. Sorensen, S.N. (Technical Univ. of Denmark, Lyngby (DK)); 
Reffstrup, J. Pacific Northwest Lab., Richland, WA (United States). 
Nov 1992. (CONF-920801-: 27. intersociety energy conversion en- 
gineering conference, San Diego, CA (United States), 3-7 Aug 


1992). In Aquifer thermal energy (heat and chill) storage. 
Order Number DE93006446. Source: OSTI; NTIS. 

When using groundwater as a primary energy source in combi- 
nation with heat pumps, the groundwater is pumped from the 
groundwater zone, cooled in the heat exchanger of the heat pump, 
and then reinjected into the groundwater zone. The design of tradi- 
tional groundwater heat pump plants is based on the use of a 


134p. 
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separate pumping and reinjection well. An alternative design is to 
use a single-well for both pumping and reinjection. However a min- 
imum distance between well screens is required in order to prevent 
break-through, caused by short-circuiting of the cooled groundwa- 
ter. The present paper discribes a simplified mathematical model to 
be used to analyze steady-state operational temperature conditions 
for a single-well groundwater heat pump plant. The model is based 
on a finite element solution of the temperature distribution in the 
pumping and reinjection zones of the groundwater reservior. 


16167 (PNL-8381, pp. 89-98) PHREEQM-2D: A computer 
model to calculate geochemical reactions during transport of 
groundwater; model description and application to the Utrecht 
University ATES. Willemsen, A. (IF Technology, Arnhem (NL)). 
Pacific Northwest Lab., Richland, WA (United States). Nov 1992. 
(CONF-920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

When hot water is injected into an aquifer, the water will react 
with the minerals present in the aquifer. Ths most important pro- 
cesses are cation exchange, precipitatior/dissolution of carbonates, 
and dissolution/precipitation of silicates. If the redox condition of 
the water is changed during the process (e.g., because of contact 
with oxygen in the air or because of mixing of water with a different 
redox status) redox reactions will be important as well. 


16168 (PNL-8381, pp. 51-62) Well, hydrology, and geo- 
chemistry problems encountered in ATES systems and thier 
solutions. Jenne, E.A. (Pacific Northwest Lab., Richland, WA 
(US)); Andersson, O.; Willemsen, A. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1992. (CONF-920801—: 27. in- 
tersociety energy conversion engineering conference, San Diego, 
CA (United States), 3-7 Aug 1992). In Aquifer thermal energy (heat 
and chill) storage. 134p. Order Number DE93006446. Source: 
OSTI; NTIS. 

In aquifer thermal energy storage (ATES) systems, wells provide 
the interface between the energy storage and use. Efficient opera- 
tional wells are, therefore, essential for the system to run at 
maximum (design) efficiency. Adequate test drilling to accurately 
predict aquifer properties is essential in the design phase; proper 
construction and development are crucial; and proper monitoring of 
performance is necessary to identify the early stages of clogging 
and to evaluate the adequacy of well rehabilitation. Problems re- 
lated to hydrology, well, and aquifer properties include (1) loss of 
permeability resulting from gas exsolution, chemical precipitation, 
and dispersion and movement of fine-grained particles; (2) loss of 
recoverable heat caused by excessive regional ground-water gradi- 
ent, hydrodynamic mixing of injected and native gound water, 
buoyancy flow (because of temperature-induced differences in 
water density); (3) leakage up along the well casing; and (4) ‘frac- 
turing’ of a shallow upper aquiclude as a result of an injection 
pressure greater than the hydrostatic pressure on the aquiclude. 


16169 (PNL-8381, pp. 75-81) Geohydrologic characteriza- 
tion for aquifer thermal energy storage. Hall, S.H. (Pacific 
Northwest Lab., Richland, WA (US)); Raymond, J.R. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. (CONF- 
920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

Successful operation of an aquifer thermal energy storage sys- 
tem depends on three elements: (1) the presence of a suitable 
aquifer for ground-water supply and energy storage; (2) the avail- 
ability of a source of free or low-cost thermal energy, such as 
industrial waste heat or environmental chill; and (3) a temporal 
mismatch between thermal energy availability and thermal energy 
use. Using conventional hydrogeologic methods for aquifer charac- 
terization, the presence of a suitable aquifer is the most difficult of 
these three elements to assess quantitatively. By combining con- 
ventional methods with drift-and-pumpback and _point-dilution 
single-well tracer tests, however, the rate of ground-water flow, the 
effective porosity, and the vertical distribution of hydraulic conduc- 
tivity of the aquifer can be estimated quickly and economically. 
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16170 (PNL—8381, pp. 99-103) Conformal flow models for 
warm and cold storage in aquifers. Claesson, J. (Univ. of Lund 
(SE)); Hellstroem, G. Pacific Northwest Lab., Richland, WA (United 
States). Nov 1992. (CONF-920801—: 27. intersociety energy con- 
version engineering conference, San Diego, CA (United States), 
3-7 Aug 1992). In Aquifer thermal energy (heat and chill) storage. 
134p. Order Number DE93006446. Source: OSTI; NTIS. 

The paper presents the thermohydraulic models for aquifer ther- 
mal energy storage developed by the Lund Group for Ground Heat. 
The basic assumption is that the aquifer is horizontally homoge- 
neous and that the groundwater flow is two-dimensional without a 
vertical component. The groundwater flow field is then given by an 
analytical function, or conformal transformation, which is obtained 
from the positions of the well, the pumping rates, and the regional 
flow. The first set of PC models concern the groundwater flow and 
the motion of thermal fronts for any set of wells and a regional 
flow. The flow field, with streamlines and stagnation points, is pre- 
sennted graphically on the screen. The motion of the thermal fronts 
is determined by particle tracking. These interactive models have 
proven to be very convenient and useful design tools. 


16171 (PNL-8381, pp. 105-109) H2OTREAT: An aid for 
evaluating water treatment requirements for aquifer thermal 
energy storage. Vail, L.W. (Pacific Northwest Lab., Richland, WA 
(US)); Jenne, E.A.; Eary, L.E. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1992. (CONF-920801-: 27. intersociety 
energy conversion engineering conference, San Diego, CA (United 
States), 3-7 Aug 1992). In Aquifer thermal energy (heat and chill) 
storage. 134p. Order Number DE93006446. Source: OSTI; NTIS. 

A public-domain software package is available to aid engineers 
in the design of water treatment systems for Aquifer Thermal 
Energy Storage (ATES). Geochemical phenomena that cause prob- 
lems in ATES systems include formation of scale in heat 
exchangers, clogging of wells, corrosion in piping and heat ex- 
changers, and degradation of aquifer materials. Preventing such 
problems frequently requires employing water treatment systems. 
Individual water treatment methods vary in cost, effectiveness, en- 
vironmental impact, corrosion potential, and acceptability to 
regulatory bodies. Evaluating these water treatment options is gen- 
erally required to determine the feasibility of ATES systems. The 
H2OTREAT software was developed by Pacific Northwest Labora- 
tory for use by engineers with limited or no experience in 
geochemistry. At the feasibility analysis and design stages, the 
software utilizes a recently revised geochemical model, MINTEQ, 
to calculate the saturation indices of selected carbonate, oxide, 
and hydroxide minerals based on water chemistry and temperature 
data provide by the user. The saturation index of a specific mineral 
defines whether that mineral is oversaturated, hence may precipi- 
tate at the specified temperature. The saturation indices of key 
calcium, iron, silica, and manganese carbonates, oxides, and hy- 
droxides (calcite, rhodochrosite, siderite, Fe(OH)s[a], birnessite, 
chalcedony, and SiOz) are calculated. User input is separated into 
‘required’ and ‘optional’ data. Currently, H2OTREAT does not per- 
form cost calculations; however, treatment capacity requirements 
are provided. Treatments considered include (1) Na and H ion ex- 
changers and pellet reactors to avoid calcite precipitation, and (2) 
in situ nitrate addition and cascade precipitators to prevent Fe and 
Mn oxide precipitation. 


16172 (PNL-8381, pp. 111-116) Exergy analysis of aquifer 
thermal energy storages. Rosen, M.A. (Ryerson Polytechnical 
Inst., Toronto, Ontario (CA)); Hooper, F.C. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1992. (CONF-920801-: 27. in- 
tersociety energy conversion engineering conference, San Diego, 
CA (United States), 3-7 Aug 1992). In Aquifer thermal energy (heat 
and chill) storage. 134p. Order Number DE93006446. Source: 
OSTI; NTIS. 

The application of exergy analysis (Second-Law analysis) to 
aquifer thermal energy storage (ATES) systems is investigated in 
order to facilitate proper assessments of overall system perfor- 
mances. The investigation involves the creation of an elementary 
ATES model, and the development of the corresponding expres- 
sions for efficiencies and for the quantities of energy and exergy 
that are injected and recovered. It is demonstrated that ATES per- 
formance measures based on exergy often are more useful and 





meaningful than those based on energy. Exergy efficiencies ac- 
count for the temperatures associated with energy transfers to and 
from an ATES, as well as the quantities of energy transferred, and 
consequently provide a measure of how nearly ATES systems ap- 
proach ideal thermodynamic performance. Energy efficiencies only 
account for energy transfer quantities, and this do not provide a 
measure of approach to ideal performance. In fact, energy efficien- 
cies are often misieadinly high because some of the energy 
recovered can be at too low a temperature to be available for a 
useful purpose. However, it is shown that the use of an appropriate 
threshold recovery temperature can partially eliminate the inherent 
misleadingness in ATES energy efficiencies. 


16173 (PNL-8381, pp. 117-122) Review of the aquifer sea- 
sonal thermal energy storage building HVAC system at the 
Melville, New York, Mid-island Mail Facility. Marseille, T.J. (Pai- 
cific Northwest Lab., Richland, WA (US)); Wilke, D.A. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. (CONF- 
920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). In 
Aquifer thermal energy (heat and chill) storage. 134p. Order Num- 
ber DE93006446. Source: OSTI; NTIS. 

The successful widespread commercialization of aquifer thermal 
energy storage (ATES) in the United States will depend on the ef- 
fectiveness with which the experiences gained form early full-scale 
system are used as guides in the design, installation and operation 
of future projects. One such early system from which both anecdo- 
tal and quantitative information is available is the Mid-lsland Postal 
Facility in Melville, New York. At this facility, built in the mid-1980s, 
an ATES system has been integrated with the building's central 
heating and cooling plant. ‘Cold’ wells are charged with water that 
is cooled during the winter by heat pump and closed circuit cooler 
operation. Water from these cold wells is then used to meet the fa- 
cility’s cooling load during the summer, before being pumped back 
into the ground at ‘Warm’ wells. Dehumidification during summer 
operation is accomplished by a liquid desiccant system that uses 
propane boilers to provide a heat source for desiccant regenera- 
tion. This system will also add water to the air during periods of 
low humidity. This paper provides an overview of the project, and 
describes the analysis being performed to assess energy and eco- 
nomic merits of this innovative system. 


16174 (PNL-8381, pp. 123-127) Monitoring energy con- 
sumption at the Canada Centre ATES site. Morofsky, E.L. 
(Public Works Canada, Ottawa, Ontario (CA)); Cataford, R.; Mirza, 
C. Pacific Northwest Lab., Richland, WA (United States). Nov 
1992. (CONF-920801—: 27. intersociety energy conversion engi- 
neering conference, San Diego, CA (United States), 3-7 Aug 
1992). In Aquifer thermal energy (heat and chill) storage. 134p. 
Order Number DE93006446. Source: OSTI; NTIS. 

The Canada Centre Building was designed to accommodate 
1,900 workers on 12 floors in a 30,000 m? office structure in Scar- 
borough, Canada. Its unique energy conserving features include 
700 m? of roof mounted solar energy collectors, chillers modified to 
operate as heat pumps, and an aquifer thermal energy storage 
(ATES) system operating on four 60 m deep wells producing flows 
of 10 to 30 L/s from a 10 m thick fine to medium sand aquifer. The 
ATES and solar domestic hot water heating systems have been 
used since 1985. instrumentation for ATES performance monitoring 
was installed during construction of the building, for research and 
verification of geothermal models. Energy monitoring, however, 
was implemented in 1991, to evaluate the energy consumed in 
operating various energy conserving systems. Initial data show co- 
efficients of performance (COP) of about 4 to 5 for the ATES and 
heat pump systems respectively. 


16175 (PNL-8504) H2O_TREAT users’ manual: An aid for 
evaluating water treatment requirements for aquifer thermal 
energy storage systems. Vail, L.W.; Jenne, E.A.; Zipperer, J.P.; 
McKinley, M.|. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009089. Source: OSTI; NTIS; GPO Dep. 

This manual addresses the use of a public-domain software 
package developed to aid engineers in the desip of water treatment 
systems for aquifer thermal energy storage (ATES). The software, 
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H20.TREAT, which runs in the DOS or UNIX Environment, was 
developed by the Pacific Northwest Laboratory and targeted to en- 
gineers possessing limited or no experience in geochemistry. To do 
this, the software provides guidance on geochemical phenomena 
that can cause problems in ATES systems {i.e., the formation of 
scale in heat exchangers, clogging of wells, corrosion in piping and 
heat exchangers, and degradation of aquifer materials causing a 
reduction in permeability). Preventing such problems frequently re- 
quires the use of water treatment systems. Because individual 
water treatment methods vary in cost, effectiveness, environmental 
impact, corrosion potential, and acceptability to regulators, proper 
evaluation of treatment options is required to determine the feasi- 
bility of ATES systems. The software is available for DOS- and 
UNIX-based computers. It uses a recently revised geochemical 
model, MINTEQ, to calculate the saturation indices of selected car- 
bonate, oxide, and hydroxide minerals based on water chemistry 
and temperature data provided by the user. The saturation index of 
a specific mineral defines the point at which that mineral is over- 
saturated and hence may precipitate at the specified temperature. 
Cost calculations are not performed by the software; however, 
treatment capacity requirements are provided. Treatments include 
Na and H ion exchanger, fluidized-bed heat exchanger or pellet re- 
actors, and CO, injection. The H2O_TREAT software also provides 
the user with warning of geochemical problems that must be ad- 
dressed, such as Fe and Mn oxide precipitation, SiO2 precipitation 
at high temperatures, corrosion, and clay swelling and dispersion. 


2509 Batteries 
Refer also to citation(s) 16715, 17210 


16176 (CRIE-T-91052) Approach to extending the cycle 
lite of lithium secondary battery.: Effect of discharge current 
on cycle life and integrated capacity. Kumai, K. (Central Reser- 
ach Institute of Electric Power Industry, Tokyo (Japan)); Ikeya, T.; 
Ishihara, K.; lwahori, T. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. 
May 1992. 24p. (in Japanese). Order Number DE93776266. 
Source: OSTI; NTIS. 

With an objective to elucidate life extending requirement in 
lithium secondary battery, discussions were given on effects of op- 
erating conditions on cycle life and integrated capacity using 
commercially available Li/MoS2 celis. The following matters were 
made clear: A trend was observed that the battery life extends 
when discharge depths are held shallow, but the integrated capac- 
ity remains constant in low discharge conditions (0.1 C to 0.125 C) 
regardless of discharge depths, and the total charge amount re- 
quired for batteries discharged to various depths remained the 
same: the integrated discharge capacity at high-rate discharge (0.3 
C) increased largely (about seven times) over the case of low-rate 
discharge to the same depth; and the cycle life of a lithium battery 
is affected not only by discharge depths, but also by charge/ 
discharge currents and charge/discharge voltages, wherein the tar- 
geted cycle life for this cell (2,500 cycles or more) was achieved 
when the cell was charged and discharged at 1.5 V to 2.0 V with 
the discharge depth held low (30% D.O.D.) at a low-rate discharge 
(0.1 C) and high-rate discharge (0.3 C). 18 refs., 16 figs. 


16177 (CRIE-T-91054) Research and development of car- 
bon black anodes for lithium secondary cells. Takei, K. (Central 
Research Institute of Electric Power Industry, Tokyo (Japan)); Ku- 
mai, K.; lwahori, T.; Uwai, T.; Furusho, M. Central Research Inst. 
of Electric Power Industry, Komae, Tokyo (Japan). Energy and En- 
vironment Lab. May 1992. 34p. (in Japanese). Order Number 
DE93781331. Source: OSTI; NTIS; Available from Central Re- 
search Institute of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

Experimental studies are made on basic anode characteristics of 
carbon black as a substituting material for metal lithium for lithium 
secondary batteries. Carbon black is employed because of its con- 
trollable crystallinity as carbon material to study changes of states 
under treatment conditions after synthesis, reversibility of charge/ 
discharge, and the amount of side reaction. As a result, carbon 
black is found out to be applicable to the lithium secondary battery, 
with further improvement required, though. As for heat treatment 
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after synthesis of carbon black, it is clarified that low temperature 
treatment (1200°C) is more effective for increase in reversible 
anode capacity. This is considered to be caused by changes in mi- 
crostructure of the carbon black associated with the heat treatment. 
Charge/discharge electric potential is closed to that of metal 
lithium, and electromotive force reduces only by about 0.2V when 
assembled as battery. The side reaction occurs only at the initial 
reaction (charge) time, but the gas generation reaction which in- 
creases internal pressure of the battery is approximately 1% of all 
the reaction. Moreover, in charge/discharge in and after the second 
cycle, no gas generation reaction is observed, which shows that 
carbon black is applicable to the lithium battery which is a closed 
system. 27 refs., 19 figs., 1 tab. 


16178 (CRIE-T-91078) Research and development of 
lithium secondary batteries for load conditioner use. 2.: 
Cycleability and power characteristics of 25Wh-class 
lithium/vanadium oxide prototype cells. Terada, N. (Central Re- 
serach Institute of Electric Power Industry, Tokyo (Japan)); Takei, 
K.; Ishihara, K.; lwahori, T.; Tanaka, T.; Mishima, H.; Takeuchi, K. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. Jun 1992. 28p. (In Japan- 
ese). Order Number DE93781329. Source: OSTI; NTIS; Available 
from Central Research Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan. 

Results of evaluation are reported on cycle life/power perfor- 
mance of square lithium/vanadium oxide secondary batteries 
(25Wh class) trially manufactured as a basic unit for the battery 
energy storage system which can be installed at home. Experimen- 
tal results of charge/discharge cycle and power characteristics 
verify that the battery is highest in performance of all the large ca- 
pacity lithium secondary batteries which have been made public. 
The lithium secondary battery with a large capacity more than 
10Wh by operation of 50% DOD (depth of discharge) achieves 420 
cycles, the highest level. The amount of energy taken out by about 
one-hour rate discharge is reduced only to about 85% of that by 8- 
hour rate discharge, which is a favorable result as the lithium 
secondary battery which operates at normal temperature. However, 
at the end of one-hour rate discharge, some of the battery surface 
temperatures rise about 10°C, and this may cause inhibition in the 
structure as a pair battery. The following method is suggested for 
improvement: thickness of the cathode of the main heating part is 
reduced to promote thermal radiation, and the cathode area is en- 
larged to decrease the current density. 9 refs., 9 figs., 4 tabs. 


16179 (CRIE-T-91084) Development of nickel/metal hy- 
dride secondary battery.: Modification of metal hydride for 
anode by mechanical treatment. lIkeya, T. (Central Research 
Institute of Electric Power Industry, Tokyo (Japan)); Kumai, K.; lwa- 
hori, T. Central Research Inst. of Electric Power Industry, Komae, 
Tokyo (Japan). Energy and Environment Lab. Jun 1992. 31p. (In 
Japanese). Order Number DE93781330. Source: OSTI; NTIS; 
Available from Central Research Inst. of Electric Power Industry, 1- 
6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

The paper studies reformation of hydrogen storage alloys for im- 
provement of the performance of nickel/metal hydride batteries 
using hydrogen storage alloys. As a reforming method substituting 
for plating or others, considered is a method in which cobalt-added 
alloys are mixed and ground. With the alloys reformed by this 
method as anode, the nickel/metal hydride battery is assembled by 
controlling the nickel electrode. The battery shows a life of about 
1000 cycles. When reforming the hydrogen storage alloys by nickel- 
plating, the cycle life is prolonged to over 2000 cycles. It is clarified 
that the hydrogen storage alloys can be reformed by appropriate 
mechanical treatment by such an easy method as grinding, as a 
method for reforming hydrogen storage alloys. In addition, long- 
time grinding decreases discharge capacity. 8 refs., 23 figs., 1 tab. 


16180 


Chloromethyl chiorosulfate as a voltage delay in- 
hibitor in lithium cells. Delnick, F.M. To Dept. of Energy. 5 Apr 
1991. USA patent application 7-680,973. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 


76DP00789. Order Number DE93008220. Source: 
GPO Dep. 


Chloromethyl chlorosulfate (CMCS) is used as a passive film 
growth inhibitor in electrochemical cells to minimize voltage delay 


OSTI; NTIS; 
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and low-voltage discharge. Film growth on lithium anodes is signifi- 
cantly diminished when CMCS is added to SOCl, and SOCl. 
electrolytes of lithium batteries. The CMCS also has the effect of 
extending the shelf-life of LY/SOClp and Li/SO2Clz batteries. 
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16181 (DOE-STD—1048-92) DOE performance indicators 
guidance document. USDOE, Washington, DC (United States). 
Dec 1992. 48p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93009357. Source: OSTI; NTIS; GPO 
Dep. 

SEN-29-91 directed that a Department-wide uniform process for 
trending and analysis of operational data be established for DOE 
facilities. This Performance Indicator (Pl) Program establishes a 
uniform system for trending and analyzing operational data provid- 
ing an important tool to help assess and support progress in 
improving performance and strengthening both DOE and contractor 
line management control of operations. DOE, similar to the com- 
mercial nuclear industry, considers that facilities with good 
performance, as measured by an overall set of performance indica- 
tors, are well-managed facilities. The Performance Indicator 
Program established by SEN-29-91 is but one of several initiatives 
undertaken by DOE to instill a new DOE and DOE contractor line 
management culture committed to achieving a rising standard of 
acceptable performance. Line management trending and analysis 
of data depicting the performance of their facilities is an essential 
element in creating this culture of “continuous improvement,” where 
performance gains achieved are maintained and early identification 
of deteriorating environmental, safety, and health conditions is ac- 
complished. 


16182 (ETDE-mf-93774653) New energy policy for 
Mecklienburg-Vorpommern. Kohler, S.; Matthes, F.C.; Martin, H. 
Forschungsinstitut der Friedrich-Ebert-Stiftung e.V., Schwerin (Ger- 
many). Landesbuero Mecklenburg-Vorpommern. Mar 1992. 43p. (in 
German). Order Number DE93774653. Source: OSTI; NTIS (US 
Sales Only). 

This study is to serve as basis for the discussion of energy poli- 
cies in Mecklenburg-Vorpommern. It is divided into the following 
three main parts: initial situation of energy economy, development 
in energy policy till the year 2000, boundary conditions of energy 
policy. In this study the areas private households, trade, industry 
and small consumers are analysed which are divided according to 
the individual fields of application (heating, process heat) and en- 
ergy sources (coal, natural gas, electric power etc.). (orig /UA). 


16183 15th WEC congress 1992, ‘energy and life’. 
Conclusions and recommendations. Baker, J. 1992. 6p. (CONF- 
920906-: 15. congress of the World Energy Council (WEC): 
energy and life, Madrid (Spain), 20-25 Sep 1992). Source: World 
Energy Council, 34 St. James's Street, London SW1A 1MD, UK. 
John Baker, Vice-Chairman of the WEC Programme Committee 
summarises the major issues addressed at the 15th WEC 
Congress and the main conclusions drawn from the whole 
congress and from the summary report entitled ‘Energy from tom- 
morow’s world’. The conclusions stress the need for focusing on 
energy for the developing countries, the importance of developing 
technologies to reduce emissions and increase energy efficiency 
and the need for further research into climatic change. Although 
fossil fuels will remain the basis of supply, there must be some di- 
versification of energy sources. Actions are needed to remove 
barriers to trade and control prices and subsidies. Environmental 
protection and economic development should go hand in hand, 
and efforts are urgently required to combat local and regional pollu- 
tion. A clear distinction was recognised between the energy 
priorities of the developing, transitional and developed economies. 





Recommendations are given for actions required by the congress 
and by international bodies such as the United Nations. 


16184 ( pp. 75-90, Paper 2.2.05) Venezuela: an energy as- 
set for the future. Yamani de Carmona, Z. (C.V.G. Electrificacion 
de Caroni (Venezuela). Estudios Economicos); Matas Axpe, A. 
1992. 224p. (In Spanish). (CONF-920906—: 15. congress of the 
World Energy Council (WEC): energy and life, Madrid (Spain), 20- 
25 Sep 1992). in World Energy Council, 15th congress: Division 1. 
Energy and the environment. Technical session 2.2. Source: Or- 
ganising Committee of the 15th Congress of the World Energy 
Council, Avda. de America 32-9", ES-28028 Madrid, Spain. 

Aspects discussed are: global energy perspectives (e.g. environ- 
mental impact, supply security, economic issues and technological 
changes); Venezuelan energy potential (i.e. coal, natural gas and 
hydroelectricity); general politico-economic framework and energy 
sector development strategy. 5 refs., 2 figs., 2 tabs. 
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16185 (IEE-SR-235) 1991 results of energy supply/demand 
and Its short-term outlook.: Report of committee of energy 
supply/demand trend survey. Institute of Energy Economics, 
Tokyo (Japan). 30 Sep 1992. 103p. (in Japanese). Order Number 
DE93781332. Source: OSTI; NTIS; Available from The Institute of 
Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, 
Minato-ku, Tokyo, Japan. 

After the Gulf War and the dissolution of former USSR, in the in- 
ternational petroleum market prices temporarily surged up, but no 
shortage of petroleum was seen owing to increased production in 
the Middle East. In Japan, sharp rises in price were suppressed by 
increase in operational rate of oil refineries and control of product 
import, and finally in the latter half of 1991 the price of crude oil 
dropped, helped by appreciation in yen value. Facing the aspect of 
business adjustment, Japan was sluggish also in production in the 
industry with an annual growth of only 3.5%. The domestic supply 
of the primary energy is 479,472x10'° kcal, a 2.8% increase 
against 1990. Import of crude oil was 239 million kl, almost the 
same level as the previous year. Demand for electric power was 
674.2 billion kWh which were the lowest in growth, 3.1% over the 
preceding year. Sales of town gas were 16.4 billion cubic meters, a 
9.5% growth over 1990, with an increase in the industrial use town 
gas with an advantageous gas rate system, in particular. Modera- 
tion of regulations relating to the petroleum industry was over by 
cancellation of regulated limits on the crude oil treatment, and set- 
tlement of liberalization will be the problem afterward. As to the 
electric power, load levelling and demand control have been aimed 
at such as introduction of the power rate system by time siot, con- 
version to energy conservation/new energy, and far more effective 
measures are required to be taken. 36 figs., 70 tabs. 
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Refer also to citation(s) 15157, 15713, 16119, 16183, 16185, 
16227, 16230, 16231, 16235, 16251, 16357, 16397, 17274 


16186 (INIS-mf-13418) Ontario energy review. Ontario Min- 
istry of Energy, Toronto, ON (Canada). Mar 1990. [70p.] Order 
Number DE93612802. Source: OSTI; NTIS (US Sales Only); INIS. 
This publication provides a review of the developments in On- 
tario in relation to the national and international energy scene. 
Ontario is the largest energy consumer in Canada and is highly de- 
pendent on external energy sources. Several developments have 
significantly altered the Ontario energy scene. Oil and gas markets 
have become deregulated and market forces increasingly deter- 
mine prices. A free trade agreement with the United States makes 
Ontario even more affected by international markets. Oil and gas 
prices have fallen from the high levels of the 1980s, but energy 
efficiency and conservation continue to be extremely important be- 
cause they affect economic performance and the environment. In 
the next few years the greatest challenges will be to continue im- 
proving energy efficiency, to reduce the impact of energy on the 
environment, and to ensure the availability of sufficient energy sup- 
plies for future needs. This review contains statistics on energy in 
Ontario and explains them for the non-specialist. (7 tabs., figs.). 
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16187 (INIS-mf—13419) Electric power in Canada, 1989. De- 
partment of Energy, Mines and Resources, Ottawa, ON (Canada). 
1991. [167p.] Order Number DE93612803. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report reviews the structure of the electric power industry in 
Canada, describes the regulatory structures that are in place, and 
puts the Canadian electricity industry into an international context. 
It presents statistics on electricity generation and consumption, im- 
ports and exports, transmission, costs and pricing, and financing. It 
forecasts anticipated energy demands, generating capacity and ac- 
tual generation, exports, fuel requirements, and expenditures. The 
impacts of demand-side management and non-utility generation 
are discussed. (78 tabs., 27 figs.). 


16188 (INIS-mf—-13420) Electric power in Canada, 1990. De- 
partment of Energy, Mines and Resources, Ottawa, ON (Canada). 
1991. [172p.] Order Number DE93612804. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report reviews the structure of the electric power industry in 
Canada, describes the regulatory structures that are in place, and 
puts the Canadian electricity industry into an international context. 
It presents statistics on electricity generation and consumption, im- 
ports and exports, transmission, costs and pricing, and financing. It 
forecasts anticipated energy demands, generating capacity and ac- 
tual generation, exports, fuel requirements, and expenditures. The 
impacts of demand-side management and non-utility generation 
are discussed. (82 tabs., 23 figs.). 


16189 (INIS-mf-14134) Random radioactive waste manage- 
ment. Radioactive wastes from the reprocessing plants at La 
Hague and Sellafield. Restrisiko. Deppe, U. (Greenpeace e.V., 
Hannover (Germany). Gruppe Oekologie); Fink von Rabenhorst, 
U.; Hirsch, H.; Neumann, W.,; Einfalt, T. Greenpeace e.V., Ham- 
burg (Germany). Jun 1991. 30p. (in German). Order Number 
DE93780238. Source: OSTI; NTIS (US Sales Only); INIS. 

This edition of RESTRISIKO deals with the question to which ex- 
tent one can speak of ‘orderly waste management’ with regard to 
the reprocessing wastes from the reprocessing plants at La Hague 
and Sellafield, and whether their ’management’ is guaranteed at 
all. Contents: 1. Instead of clear concepts - a lot of pending ques- 
tions; 2. Conclusion; 3. Appendix 1: old waste burdens at La 
Hague; 4. Appendix 2: product control of radioactive wastes, and 
5. Appendix 3: the pilot conditioning plant. (orig.). 


16190 (NEI-NO-327) An optimal growth model for Norway 
with a carbon dioxide emissions constraint. Torvanger, A. (Stif- 
telsen for Samfunns- og Naeringslivsforskning, Oslo (Norway)); 
Brekke, K.A. Oslo Univ. (Norway). Sosialoekonomisk Inst. Sep 
1992. 38p. Order Number DE93778415. Source: OSTI; NTIS. 

We present an optimal growth model for Norway with a carbon 
dioxide emission constraints, implemented as a constraint on oil 
consumption. The simulation period is 1988 to 2004, including an 
infinite horizon approximation in the form of a terminal value func- 
tion. A macro commodity is produced employing capital, oil and 
electricity. Norway receives exogenous oil revenues. Carbon diox- 
ide emissions are constrained by 10 to 30% of the unconstrained 
reference case in year 2000. In spite of a smooth emission con- 
straint path, the consumption level is immediately reduced and the 
saving immediately increased due to the intertemporal adjustment. 
The optimal carbon tax causes an oil price increase of 9 to 44% in 
year 2000. Increasing the initial financial wealth by around 70 to 
90% of the oil revenue present value keeps the constrained utility 
level at the unconstrained utility level. 16 refs., 12 figs. 


16191 (ORAU-91/K-26, pp. 9-10) Labor’s role in health and 
safety. Centner, J. (Center for Worker Health & Safety Education, 
Cincinnati, OH (US)). Oak Ridge Associated Universities, Inc., TN 
(United States). Jul 1991. (CONF-9010208—: 14. annual TRADE 
conference, Denver, CO (United States), 22-24 Oct 1990). In Train- 
ing: Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

The Center for Worker Health and Safety Education in Cincinnati, 
Ohio is a cooperative effort of the International Chemical Workers 
Union; The United Steel-workers of America; The International As- 
sociation of Machinists and Aerospace Workers; The Aluminum, 
Brick and Glass Workers International Union; The American Flint 
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Glass Workers Union; The University of Cincinnati's Department of 
Environmental Health; and the Greater Cincinnati Occupational 
Health Center. The training center was established with funding 
from the National Institute of Environmental Health Sciences to 
train industrial workers who handle hazardous waste or who re- 
spond to chemical emergencies. The training is required by the 
OSHA Hazardous Waste Operations and Emergency Response 
Standard. Unions believe that training of union personnel at DOE 
facilities, which is carried out by the contractors, has been inade- 
quate, and that unions have the right to train their own members. 


16192 (ORAU-91/K-26, pp. 11-15) Work force literacy: An 
example of e successful program. Cooper, V.J. (Allied Signal 
Aerospace Co., Kansas City, MO (US)). Oak Ridge Associated 
Universities, Inc., TN (United States). Jul 1991. (CONF-9010208—: 
14. annual TRADE conference, Denver, CO (United States), 22-24 
Oct 1990). In Training: Bridging the gap: Proceedings. 164p. Or- 
der Number DE93005275. Source: OSTI; NTIS. 

Literacy is usually associated with reading and writing; however, 
in the 90s’ economy (and for the economy of the 21st century) that 
definition is inadequate. The majority of people now make a living 
with their minds and not their hands. Literacy is composed of basic 
skills (reading, writing, counting), life skills (understanding signs, la- 
bels, etc.), and job skills (critical thinking, decision making, etc.). 
The Allied Signal Kansas City plant successfully implemented a Iit- 
eracy program by having workers teach other workers in basic 
skills. Once implemented, many workers came forward voluntarily 
to improve their reading and math skills. 


16193 (ORAU-91/K-26, pp. 17-23) Root cause analysis. 
Dew, J.R. (Oak Ridge Y-12 Plant, TN (US)). Oak Ridge Associated 
Universities, Inc., TN (United States). Jul 1991. (CONF-9010208-: 
14. annual TRADE conference, Denver, CO (United States), 22-24 
Oct 1990). In Training: Bridging the gap: Proceedings. 164p. Or- 
der Number DE93005275. Source: OSTI; NTIS. 

In earlier years, root cause analysis was the arcane pastime of 
safety and quality assurance experts who would ponder over 
events, draw diagrams all over conference room walls, and declare 


that management control systems were less than adequate. Many 
managers looked on this with the same jaundiced eye they might 
give to someone forecasting events based on the entrails of sacri- 
ficed animals. After all, what could these staff specialists really 


know about management systems? The world has certainly 
changed for managers who are trying to operate DOE facilities in a 
more rigorous environment. It is time for the concepts of root 
cause analysis to move out of the safety and quality specialists 
world and into the conference rooms and offices of our managers. 
This paper outlines the concepts and content of training under way 
at Martin Marietta Energy Systems to teach root cause analysis to 
managers and technical staff. It includes steps for identifying the 
immediate cause of a problem, four methods suitable for managers 
to use in identifying root causes, and a discussion of the six sys- 
temic areas of root cause: management, training, personnel, 
procedures, material, and design. 


16194 (ORAU-91/K-26, pp. 25-26) Team-bullding at Martin 
Marietta Energy Systems, Inc. Dew, J.R. (Oak Ridge Y-12 Plant, 
TN (US)); Kohntopp, T. Oak Ridge Associated Universities, Inc., 
TN (United States). Jul 1991. (CONF-9010208-: 14. annual 
TRADE conference, Denver, CO (United States), 22-24 Oct 1990). 
in Training: Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

A number of team-building initiatives are under way at the five 
Department of Energy facilities operated by Martin Marietta Energy 
Systems. A multi-site study team has been working to develop a 
comprehensive curriculum to meet a variety of team-building needs 
in the different operations. The primary objective of the team- 
building process is to unite DOE's interest in fully meeting stringent 
operational requirements with Martin Marietta Corporation’s com- 
mitment to total quality management. 


16195 (ORAU-91/K-26, pp. 27-29) Legal issues related to 
the Personnel Security Assurance Program. Eisele, G.R. (Oak 
Ridge Associated Univ., TN (US)). Oak Ridge Associated Universi- 
ties, Inc., TN (United States). Jul 1991. (CONF-9010208-: 14. 
annual TRADE conference, Denver, CO (United States), 22-24 Oct 
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1990). In Training: Bridging the gap: Proceedings. 
Number DE93005275. Source: OSTI; NTIS. 

Legal questions relating to the Personnel Security Assurance 
Program (PSAP) have been raised. Such questions include drug 
testing, maintaining patient-physician confidentiality of the manda- 
tory medical assessment, and the actual reporting of employee 
security concerns by managers and fellow employees. The govern- 
ment has a compelling interest in implementing the PSAP, and 
court cases have upheld the special needs of the government. The 
means selected involve a close, systematic evaluation of all indi- 
viduals applying for, or occupying, PSAP positions. The PSAP has 
been carefully structured to present a reasonable balance between 
individual rights and the national interests. 


164p. Order 


16196 (ORAU-91/K-26, pp. 39-42) The PBT process, roles, 
and responsibilities and the training organization. Howell, N. 
(EG & G Mound Applied Technologies, Miamisburg, OH (US)); 
Miller, S. Oak Ridge Associated Universities, Inc., TN (United 
States). Jul 1991. (CONF-9010208—: 14. annual TRADE confer- 
ence, Denver, CO (United States), 22-24 Oct 1990). In Training: 
Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

During the past several years, the emphasis on training organi- 
zations has increased within the Department of Energy (DOE). In 
response to the new demands, many of the DOE facilities have 
“created” training departments or have modified their existing orga- 
nizations. How do you determine the characteristics of an effective 
training organization to manage this changing environment? In July 
1989, EG&G, Mound Applied Technologies, reorganized the Cen- 
tral Training Department and approved a site-wide training plan. 
The site-wide training plan serves as the foundation for training 
by defining Mound’s systematic process for implementing 
performance-based training (PBT) and integrates a team process 
by defining the various roles and responsibilities. The specific pro- 
cedural guidelines of the site-wide training plan provide the 
standards for developing training programs that are consistent with 
DOE regulatory requirements. At Mound, the training analysts are 
consultants to the line organization for identifying training needs 
and developing training materials. Therefore, all personnel use the 
site training plan, supported by standardized documentation, to 
guarantee the emergence of the PBT process. 


16197 (ORAU-91/K-26, pp. 43-44) Incident reporting back- 
ground. Lopez, J. (Lovelace Biomedical and Environmental 
Research Inst., Albuquerque, NM (US)). Oak Ridge Associated 
Universities, Inc., TN (United States). Jul 1991. (CONF-9010208-: 
14. annual TRADE conference, Denver, CO (United States), 22-24 
Oct 1990). In Training: Bridging the gap: Proceedings. 164p. Or- 
der Number DE93005275. Source: OSTI; NTIS. 

Incident Reporting, as implemented at Sandia National Laborato- 
ries, is a comprehensive program designed to monitor work-related 
incidents in the workplace. This program is a joint effort of Sandia's 
Medical and Safety organizations. Incident data are collected at 
three major points, the Medical Clinic, Medical Administration, and 
Safety. The Medical Clinic is staffed by five physician, two nurse 
practitioners, and eight nurses. When an on-the-job incident oc- 
curs, an employee reports to the Medical Clinic for initial and 
followup treatment if required. Clinic personnel then route the em- 
ployee’s chart to Medical Administration. Medical Administration 
determines if the incident is compensable under New Mexico’s 
Worker's Compensation laws. in addition, Medical Administration 
compiles and disperses incident data to the Safety organization. 
The Safety organization performs incident safety audits and pre- 
pares reports for OSHA and DOE. Prior to implementation of the 
Incident Tracking System (ITS), Medical Administration manually 
compiled a list of incidents and sent these to Safety each week. 
Using this list, Safety would determine if the employee had re- 
quested and submitted a Form 2050P Report of Occupational 
Occurrences (injury/Iliness) to their organization. If the report had 
not been submitted, Safety would send a followup letter requesting 
the 2050P. Safety uses the data from the 2050P to determine 
which incidents are OSHA recordable and need to be reported to 
OSHA and DOE. Unfortunately, there was only a 15 percent initial 
rate of return of the Form 2050P. 





16198 (ORAU-91/K-26, pp. 45-47) Draft DOE guidelines for 
training and qualification of maintenance personnel. Ludhottz, 
R.E. (EG & G Idaho, Idaho Falls (US)). Oak Ridge Associated Uni- 
versities, Inc., TN (United States). Jul 1991. (CONF-9010208—: 14. 
annual TRADE conference, Denver, CO (United States), 22-24 Oct 
1990). In Training: Bridging the gap: Proceedings. 164p. Order 
Number DE93005275. Source: OSTI; NTIS. 

This paper presents an overview of the “Draft DOE Guidelines 
for Training and Qualification of Maintenance Personnel.” It in- 
cludes the purpose of the guidelines, the background regarding its 
development, the general organization and content {including con- 
tent basis), the process used in its review, and the anticipated 
timeframe for issue. An account of Department of Energy (DOE) 
and contractor contributions to the content of the guidelines is also 
included. The purpose of the guidelines is to establish DOE guid- 
ance for the education, experience, and training of mechanics, 
electricians, and instrumentation and control technicians. The 
guidelines consists of 15 sections: introduction, goals, qualifica- 
tions, administrative training, idustrial safety training, fundamentals 
training, tools and equipment skills training, facility system and 
component knowledge training, facility system and component 
skills training, specialized skills training, on-the-job training, trainee 
evaluation, continuing training, training effectiveness evaluation, 
and program records. 


16199 (ORAU-91/K-26, pp. 49-56) Taking control of culture 
change via training (management and supervisory training). 
Martin, L.F. (Westinghouse Savannah River Site, Aiken, SC (US)). 
Oak Ridge Associated Universities, Inc., TN (United States). Jul 
1991. (CONF-9010208-: 14. annual TRADE conference, Denver, 
CO (United States), 22-24 Oct 1990). In Training: Bridging the gap: 
Proceedings. 164p. Order Number DE93005275. Source: OSTI; 
NTIS. 

To control massive culture change, management and supervisory 
training programs are being developed to create change in the di- 
rection that we desire to direct it. By this method, culture change 
becomes an opportunity rather than a burden. A training matrix has 
been developed and is now ready for implementation within the 
Nuclear Materials Processing Division of the Savannah River Site. 
It is designed to help solve the problems of managers and supervi- 
sors through use of specially selected training courses via 
promoting appraisals. 


16200 (ORAU-91/K-26, pp. 57-59) Utilization of mock-ups 
for maintenance training. Morris, A. (Westinghouse Hanford Co., 
Richland, WA (US)). Oak Ridge Associated Universities, Inc., TN 
(United States). Jul 1991. (CONF-9010208-: 14. annual TRADE 
conference, Denver, CO (United States), 22-24 Oct 1990). In Train- 
ing: Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

Mock-ups are an essential part of training activities in order to 
train people on vital equipment that cannot be shut down, for train- 
ing on equipment located in radiation zones, and for training on 
equipment that has not been used before. Mock-ups allow greater 
retention of learning through experience and allow evaluation not 
only of the student but of the training program. Mock-ups are di- 
vided into four different categories: functional duplicate, functional 
equivalent, nonfunctional simulated, and training aids and displays. 


16201 (ORAU-91/K-26, pp. 61-64) Training record-keeping 
systems: Lessons learned. Mulligan, B.S. (Reynolds Electrical 
and Engineering Co., Las Vegas, NV (US)). Oak Ridge Associated 
Universities, Inc., TN (United States). Jul 1991. (CONF-9010208-: 
14. annual TRADE conference, Denver, CO (United States), 22-24 
Oct 1990). In Training: Bridging the gap: Proceedings. 164p. Or- 
der Number DE93005275. Source: OST]; NTIS. 

Training documentation and record-keeping procedures have 
become a major concern among Department of Energy (DOE) con- 
tractors and agency personnel. This presentation focuses on some 
of the lessons learned at Reynokds Electrical and Engineering Co., 
Inc. (REECo), as this concern has surfaced and gained importance 
in the everyday operation of our training facilities. With over 5200 
employees, REECo has maintained paper records of training for 
many years. However, the growing use of electronic files for record 
keeping and the explosion of mandatory training required by DOE 
orders and Tiger Team assessments have strained the old system 
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to its limits. REECo is in the process of combining three large ex- 
isting electronic record-keeping systems into one integrated system 
that will provide concise, accurate historical training information. 
Problems are still being identified and solutions found as part of 
this process. The lessons learned may provide some insight for 
other organizations just beginning this task. Among the topics in 
this presentation are controlling fragmentation of record-keeping 
functions, making use of existing information, closing all the loop- 
holes in record keeping, assuring the integrity of information, and 
choosing an appropriate electronic record-keeping system. 


16202 (ORAU-91/K-26, pp. 67-69) Developing a design 
document. Nuttall, K.R. (Westinghouse Hanford Co., Richland, WA 
(US)). Oak Ridge Associated Universities, Inc., TN (United States). 
Jul 1991. (CONF-9010208—: 14. annual TRADE conference, Den- 
ver, CO (United States), 22-24 Oct 1990). In Training: Bridging the 
gap: Proceedings. 164p. Order Number DE93005275. Source: 
OST}; NTIS. 

A well-developed course design plan can assist with selling a 
course to customers, meeting accreditation requirements, and en- 
suring course quality. Two documents may help in deciding and 
communicating course design: a project plan and a design docu- 
ment. The project plan allows scoping decisions to be made early 
in the design process. The design document ensures that course 
development will be consistent and of high quality. 


16203 (ORAU-91/K-26, pp. 71-77) Recurring problems im- 
piementing pertormance-based training at DOE facilities: 
Observations from accreditation assist visits. Palmer, L. (EG & 
G Idaho, Idaho Falls (US)). Oak Ridge Associated Universities, 
Inc., TN (United States). Jul 1991. (CONF-9010208—: 14. annual 
TRADE conference, Denver, CO (United States), 22-24 Oct 1990). 
In Training: Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

EG&G Idaho's Training Accreditation Program staff has con- 
ducted 30 on-site training assist visits in the past year. A common 
thread of recurring problems is evidenced as DOE contractor train- 
ing organizations make the transitions from traditional instruction to 
performance-based training (PBT). Knowing the specific problems 
to be faced and what actions can be taken to minimize their impact 
is useful to organizations now implementing PBT. This presentation 
focuses on five key problems and ways to overcome them: (1) the 
short-hauViong-haul dilemma, (2) the quick-fix syndromes, (3) ac- 
countability for training content and conduct, (4) standardizing the 
PBT processes, and (5) training materials: repairing or building 
anew? 


16204 (ORAU-91/K-26, pp. 85-88) Facility training records 
system. Renner, E.L. (Westinghouse Hanford Co., Richland, WA 
(US)); Riddle, D.C. Oak Ridge Associated Universities, Inc., TN 
(United States). Jul 1991. (CONF-9010208—: 14. annual TRADE 
conference, Denver, CO (United States), 22-24 Oct 1990). In Train- 
ing: Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

New mandates issued by the Environmental Protection Agency, 
state and federal governments, Department of Energy, and com- 
pany management have drastically altered the world of training 
over the last few years. Failure to comply with training require- 
ments can result in severe repercussions. Companies and 
management face penalties, such as fines, facility shut-down, or 
jail sentences. These consequences effect a dramatic impact on 
the way we do business and cannot be taken lightly. In an attempt 
to meet these new standards, a variety of tracking systems are be- 
ing developed. Unfortunately, tracking large numbers of individual 
training requirements can be very difficult. Keeping in touch with 
the requirements demands a system that is in tune with daily work 
assignments and changes in field operations. A large centrally 
based tracking system must be constantly updated and perused for 
accuracy. To function efficiently, responsibility must be placed on 
every individual to ensure constant interactive communications. In 
most cases, this level of efficiency is not practical. A smaller track- 
ing system, such as the Facility Training Records System (FTRS), 
dramatically increases tracking proficiency. The FTRS, which uses 
a relational database file system, was created to identify and track 
training requirements at the organizational or plant level. This type 
of smaller databse structure is more easily controlled with a user 
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that is a member of the facility or organization being tracked. The 
users of FTRS - the people in the field - are able to manage the 
needs of employees as changes occur. The FTRS assists individu- 
als, groups, and departments with regulatory training compliance. 


16205 (ORAU-91/K-26, pp. 89-90) The coaching network: A 
model for conducting and managing learning. Rudd, J.G. (EG & 
G Rocky Flats Plant, Golden, CO (US)); Smith, E.E. Oak Ridge 
Associated Universities, Inc., TN (United States). Jul 1991. (CONF- 
9010208-: 14. annual TRADE conference, Denver, CO (United 
States), 22-24 Oct 1990). In Training: Bridging the gap: Proceed- 
ings. 164p. Order Number DE93005275. Source: OSTI; NTIS. 

The coaching network is a mechanism for continually instructing 
and providing feedback to the learner during and after formal in- 
struction. Six conditions necessary for the implementation of a 
coaching network are discussed. Use of the Coaching Network 
leads to improved performance, independent learning, — skill/ 
knowledge and goal/objective setting. Our goal in instruction is to 
improve the performance of our students. That performance may 
be the ability to efficiency complete a task or the ability to seek out 
a solution to a problem. We teach or train, depending on our pro- 
fessional arena, with no guarantee that our students will actually 
use what was learned. 


16206 (ORAU-91/K-26, pp. 91-96) The development of a 
general employee training curriculum. Stevens, R.D. (EG & G 
Rocky Flats, Golden, CO (US)). Oak Ridge Associated Universi- 
ties, Inc., TN (United States). Jul 1991. (CONF-9010208-: 14. 
annual TRADE conference, Denver, CO (United States), 22-24 Oct 
1990). In Training: Bridging the gap: Proceedings. 164p. Order 
Number DE93005275. Source: OSTI; NTIS. 

Training requirements at Department of Energy (DOE) reactor 
and non-reactor nuclear facilities have changed as a result of re- 
cent DOE orders. One such change involves requirements for 
general employee training (GET). Although the concept of GET in 
the nuclear industry is not new, significant changes in training at 
Rocky Flats Plant (RFP) were required to implement DOE man- 
dates. A GET curriculum was developed at RFP, which includes 
the components stated in DOE Order 5480.XX and implemented 
utilizing the performanced-based training methodology outlined in 
DOE Order 5480.18. Development of the GET curriculum at RFP 
is described in this paper. 


16207 (ORAU-91/K-26, pp. 97-100) The use of the case- 
study method in radiation worker continuing training. Stevens, 
R.D. (EG & G Rocky Flats, Golden, CO (US)). Oak Ridge 
Associated Universities, Inc., TN (United States). Jul 1991. (CONF- 
9010208-: 14. annual TRADE conference, Denver, CO (United 
States), 22-24 Oct 1990). In Training: Bridging the gap: Proceed- 
ings. 164p. Order Number DE93005275. Source: OSTI; NTIS. 

Typical methods of continuing training are often viewed by 
employees as boring, redundant, and unnecessary. A positive re- 
sponse, however, has been received from employees to pilot 
piesentations in the operating experience lesson of the required 
course, Radiation Worker Requalification, because actual Rocky 
Flats Plant (RFP) events were presented as case studies. The in- 
teractive Teaming atmosphere created by the case-study method 
stimulates discussion, develops analytical abilities, and motivates 
employees ito use lessons learned in the workplace. This 
problem-solving approach to continuing training incorporates 
cause-and-effect analysis, a technique that is also used at RFP to 
investigate events. A method of designing the operating experience 
lesson in the Radiation Worker Requalification course is described 
in this paper. 


16208 


(ORAU-91/K-26, pp. 101-103) Training by the people 
and for the people: When people involvement tackles person- 
nel training. Taylor, D. (Allied Signal Aerospace Co., Kansas City, 
MO (US)); Boehm, B.; Knoth, T. Oak Ridge Associated Universi- 
ties, Inc., TN (United States). Jul 1991. (CONF-9010208-: 14. 
annual TRADE conference, Denver, CO (United States), 22-24 Oct 


1990). In Training: Bridging the gap: Proceedings. 
Number DE93005275. Source: OSTI; NTIS. 

The W89 People Involvement Program is an organization struc- 
tured to utilize people to their fullest potential. The organization is 
divided into seven committees with specific program-related tasks. 
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Two programs have been developed by the Training Committee. 
One program, PAIDD (Product Assembly Insight of Development 
Design), bridges the gap between design and manufacturing by of- 
fering hands-on assembly experience to support personnel. The 
second program, Structured Cross-Training, was designed to meet 
the needs of manufacturing by providing an efficient process for 
training assembly and inspection operators that is consistent and 
accountable. 


16209 (ORAU-91/K-26, pp. 105-111) Staffing the training 
function. Thompson, L.J. (Los Alamos National Lab., NM (US)); 
Whyte, H. Oak Ridge Associated Universities, Inc., TN (United 
States). Jul 1991. (CONF-9010208—-: 14. annual TRADE confer- 
ence, Denver, CO (United States), 22-24 Oct 1990). In Training: 
Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OST; NTIS. 

The Employee and Organization Development Group (HRD-3) at 
Los Alamos National Laboratory has been receiving an unusually 
large number of requests for training assistance during the last 
several months. Some of the solutions used to meet staffing needs 
might be helpful to other Department of Energy facilities. Programs 
involved and methods used successfully are described. The areas 
covered are decentralization, leadership/management develop- 
ment, organization development, special employment, consultants, 
contractor services, skills and experience requirements, employee 
involvement, partnerships and consortia, and OD partnerships. 


16210 (ORAU-91/K-26, pp. 113-119) Automated tools for 
the generation of performance-based training. Trainor, M.S. 
(Los Alamos National Lab., NM (US)); Fries, J. Oak Ridge 
Associated Universities, Inc., TN (United States). Jul 1991. (CONF- 
9010208-: 14. annual TRADE conference, Denver, CO (United 
States), 22-24 Oct 1990). In Training: Bridging the gap: Proceed- 
ings. 164p. Order Number DE93005275. Source: OSTI; NTIS. 

The field of educational technology is not a new one, but the 
emphasis in the past has been on the use of technologies for the 
delivery of instruction and tests. This paper explores the application 
of technology to the development of the instruction. Several tech- 
nologies are discussed, with specific software packages described. 
The purpose of these technologies is to streamline the instructional 
analysis and design process, using the computer for its strengths 
to aid the human-in-the-loop. Currently, the process is all accom- 
plished manually. Applying automated tools to the process frees 
the humans from some of the tedium involved so that they can be 
dedicated to the more complex aspects of the process. 


16211 (ORAU-91/K-26, pp. 121-123) Developing testing re- 
quirements. Whittington, R.M. (EG & G Rocky Flats Plant, 
Golden, CO (US)); Rudd, J.G. Oak Ridge Associated Universities, 
Inc., TN (United States). Jul 1991. (CONF-9010208—-: 14. annual 
TRADE conference, Denver, CO (United States), 22-24 Oct 1990). 
In Training: Bridging the gap: Proceedings. 164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

Department of Energy Orders and the Training Accreditation Pro- 
gram require that the Performance-Based Training Department 
develop written and oral examinations to test the competency of 
operators. Before this can be accomplished, the contractor may 
have to develop a facility-wide testing policy or requirement. This 
requirement can include the types of test items that can be used, 
how to write test items, how to construct a test, test administration, 
and test security. This presentation will discuss the ways in which 
the authors can determine the areas that need to be covered in the 
requirement. Participants will have the opportunity to develop a 
checklist of do’s and dont’s when creating a testing requirement for 
their facility. 


16212 (ORAU-91/K-26, pp. 125-129) Synergetic conferenc- 
ing: A process for formative evaluation. Zounar, E.D. (EG & G 
Rocky Flats, Inc., Golden, CO (US)). Oak Ridge Associated Uni- 
versities, Inc., TN (United States). Jul 1991. (CONF-9010208—: 14. 
annual TRADE conference, Denver, CO (United States), 22-24 Oct 
1990). In Training: Bridging the gap: Proceedings. 164p. Order 
Number DE93005275. Source: OSTI; NTIS. 

improved instruction is a purpose of instructor evaluations. Con- 
tinuous cycles of conferences encourage synergism or teamwork 
between an instructor and evaluator. Pre-observation conference, 





focused observation, and post-observation conference are the 
three components of the evaluation cycle. Data recorded during 
the observation are analyzed for pervasive patterns of instructional 
behaviors. A followup report describes the outcomes of the evalua- 
tion and lays out a professional growth plan for the instructor. The 
reported information can be fed back into a system of instructor 
evaluation for staff development purposes. 


16213 (SAND-92-7345) Cultural resources regulatory anal- 
ysis, area overview, and assessment of previous Department 
of Energy and Kirtland Air Force Base inventories tor Sandia 
National Laboratories, New Mexico. Hoagland, S.R. (Chambers 
Group, Inc., Santa Ana, CA (United States)); Lord, K.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States); Chambers Group, 
Inc., Santa Ana, CA (United States). Jan 1993. 113p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93009435. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The following regulatory analysis and literature review of archae- 
ological and historic resources on the Sandia National Laboratory/ 
New Mexico (SNL/NM) occupied properties was prepared by the 
Chambers Group Inc. in January 1992. Based upon compliance 
surveys of Technical Area | through V undertaken in 1990 and 
1991 the report concludes that, although consultation with the De- 
partment of Energy and State Historic Preservation Officer will still 
be required for particular projects, cultural resources should not 
affect the overall planning and development of future SNL/NM pro- 
jects. As SNLU/NM buildings approach 50 years in age additional 
analysis and consultations may be required. In order to protect 
sensitive resources, the location coordinates and maps provided in 
the original report are not included here. 


16214 (WHC-EP-—0610) Westinghouse Hanford Company 
Native American Employment Program: 1992 program 
overview and year-end summary. Azure, G.P. Westinghouse 
Hanford Co., Richland, WA (United States). Nov 1992. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93008176. Source: OSTI; 
NTIS; GPO Dep. 

The Native American Employment Program (NAEP) is an 
aggressive, innovative approach to employment outreach and train- 
ing. It is designed to address the diverse needs of Native American 
communities through recognition of their unique culture. Through 
training and employment, Native Americans have first-hand in- 
volvement in the important task of environmental restoration at the 
Hanford Site. Participants have the opportunity to embark on ca- 


reers that offer tremendous pathing potential while fulfilling vital 
Hanford staffing needs. 


16215 (WP-92-12) Saving Swedish energy policy: the in- 
telligence of public participation. Loefstedt, R.E. International 
Inst. for Applied Systems Analysis, Laxenburg (Austria). Apr 1992. 
[25p.] Order Number DE93615489. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Problems of future Swedish energy are considered in relation to 
the nuclear power phase-out, the 1988 Toronto carbon dioxide 
agreement, environmental issues of hydroelectricity, energy con- 
servations, renewable sources and imports from abroad. Particular 
emphasis is on public opinion. (Quittner). 
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Refer also to citation(s) 15709, 15931, 16029, 16183, 16215, 
16399, 16652, 17048, 17274, 17310, 17345 


16216 (CONF-9210318-) Proceedings of the DOE stan- 
dards managers workshop, Gaithersburg, Maryland, October 
26-28, 1992. Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(United States). [1992]. 4385p. Sponsored by USDOE, Washington, 
DC (United States). From DOE standards managers workshop; 
Gaithersburg, MD (United States); 26-28 Oct 1992. Order Number 
DE93009324. Source: OSTI; NTIS; GPO Dep. 

On May 19, 1992, the Secretary of Energy signed the revised 
DOE Order 1300.2A, Department of Energy Technical Standards 
Program, which set the policy and assigned responsibility for activi- 
ties within the program. The purpose of the revision to the order 
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was to place greater emphasis on the use of technical standards 
for design, construction, testing, modification, operation, decommis- 
sioning, decontamination, and remediation of DOE's facilities and 
activities. Within the context of this order, Standards Managers 
have been assigned for each DOE Secretarial office, each DOE 
Field Office, and each management and operating (M&O) contrac- 
tor or site manager to be responsible for and provide the 
appropriate amount of emphasis on consistent use of standards at 
DOE facilities. Office of Management and Budget (OMB) Circular 
A-119 also stresses the importance of the use of standards within 
Government facilities and directs that activities first attempt to lo- 
cate and adopt non-Government standards (NGSs) for DOE use. If 
an NGS is not complete enough for the intended application, it 
should be adopted for the activity and tailored for the need by de- 
velopment of a Government (DOE) standard. When these NGS 
documents are unavailable, DOE components will develop an ap- 
propriate Government standard to satisfy the need. This expanded 
DOE program will provide all the information necessary to adopt, 
tailor, or develop these standards and track the activities. A key to 
the proper implementation of technical standards and governing re- 
quirements is establishing a culture of knowledge and commitment. 
The workshop provided an in-depth orientation on the Technical 
Standards Program to participating DOE and M&O Standards Man- 
agers. 


16217 (DOE/DP/48075-10) Program flowcharts as a 
decision-making aid in hazardous waste cleanup at Supertund 
sites. Luyendijk, R. Waste Policy Inst., Blacksburg, VA (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG07-89DP48075 ;FG02- 
88DP48058. (CONF-9105401—1: Conference on hazardous waste 
research, Manhattan, KS (United States), 29-30 May 1991). Order 
Number DE93005145. Source: OSTI; NTIS; GPO Dep. 

Statutory and regulatory compliance responsibilities drive most of 
todays hazardous waste management practices. To avoid violations 
of the law, regulatory requirements must be incorporated early in 
the decision-making process. This paper describes the develop- 
ment of program flowcharts as a decision-making tool to facilitate 
an understanding of environmental reg and to highlight the actions 
a decision-maker must take to meet regulatory requirements. 
Specifically, for illustrative purposes, their application to Superfund 
site cleanup is discussed in light of the recently promulgated land 
ban provisions, a complex set of regulatory requirements restricting 
the land disposal of RCRA regulated wastes. 


16218 (DOE/EH—0282-Vol.1) Task Group report to the As- 
sistant Secretary for Environment, Safety and Health on 
oversight of chemical safety at the Department of Energy: Vol- 
ume 1, Main report. USDOE Assistant Secretary for Environment, 
Safety and Health, Washington, DC (United States). Office of 
Deputy Assistant Secretary for Safety and Quality Assurance. Nov 
1992. 69p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93005601. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of a preliminary review of chemi- 
cal safety within the Department of Energy (DOE). The review was 
conducted by Chemical Safety Oversight Review (CSOR) Teams 
composed of Office of Environment, Safety and Health (EH) staff 
members and contractors. The primary objective of the CSOR was 
to assess, the safety status of DOE chemical operations and iden- 
tify any “significant” deficiencies associated with such operations. 
“Significant” was defined as any situation posing unacceptable risk, 
that is, imminent danger or threat to workers, co-located workers, 
the general public, or the environment, that requires prompt action 
by EH or the line organizations. A secondary objective of the 
CSOR was to gather and analyze technical and programmatic in- 
formation related to chemical safety to be used in conjunction with 
the longer-range EH Workplace Chemical Accident Risk Review 
(WCARR) Program. The WCARR Program is part of the ongoing 
EH oversight of nonnuclear safety at all DOE facilities. “ The pro- 
gram objective is to analyze DOE and industry chemical safety 
programs and performance and determine the need for additional 
or improved safety guidance for DOE. During the period June 6, 
1992, through July 31, 1992, EH conducted CSORs at five DOE 
sites. The sites visited were Los Alamos National Laboratory 
(LANL), Savannah River Site (SRS), the Y-12 Plant (Y-12), Oak 
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Ridge National Laboratory (ORNL), and Lawrence Livermore Na- 
tional Laboratory (LLNL). 


16219 (DOE/EH-0282-Vol.2) Task Group report to the As- 
sistant Secretary for Environment, Safety and Health on 
oversight of chemical safety at the Department of Energy: Vol- 
ume 2, Appendices. USDOE Assistant Secretary for Environment, 
Safety and Health, Washington, DC (United States). Office of 
Deputy Assistant Secretary for Safety and Quality Assurance. Nov 
1992. 270p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005602. Source: OSTI; NTIS; GPO 
Dep. 

This report presents the results of a preliminary review of chemi- 
cal safety within the Department of Energy (DOE). The review was 
conducted by Chemical Safety Oversight Review (CSOR) Teams 
composed of Office of Environment, Safety and Health (EH) staff 
members and contractors. The primary objective of the CSOR was 
to assess, the safety status of DOE chemical operations and iden- 
tify any “significant” deficiencies associated with such operations. 
“Significant” was defined as any situation posing unacceptable risk, 
that is, imminent danger or threat to workers, co-located workers, 
the general public, or the environment, that requires prompt action 
by EH or the line organizations. A secondary objective of the 
CSOR was to gather and analyze technical and programmatic in- 
formation related to chemical safety to be used in conjunction with 
the longer-range EH Workplace Chemical Accident Risk Review 
(WCARR) Program. The WCARR Program is part of the ongoing 
EH oversight of nonnuclear safety at all DOE facilities. “ The pro- 
gram objective is to analyze DOE and industry chemical safety 
programs and performance and determine the need for additional 
or improved safety guidance for DOE. During the period June 6, 
1992, through July 31, 1992, EH conducted CSORs at five DOE 
sites. The sites visited were Los Alamos National Laboratory 
(LANL), Savannah River Site (SRS), the Y-12 Plant (Y-12), Oak 
Ridge National Laboratory (ORNL), and Lawrence Livermore Na- 
tional Laboratory (LLNL). 

16220 


(DOE/EH-0299-Vol.1) Environment, safety and 


health progress assessment manual: Volume 1. USDOE, Wash- 


ington, DC (United States). Dec 1992. 135p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93008496. Source: OSTI; NTIS; INIS; GPO Dep. 

On June 27, 1989, the Secretary of Energy announced a 10- 
Point Initiative to strengthen environment, safety, and health 
(ES&H) programs, and waste management activities at DOE pro- 
duction, research, and testing facilities. One of the points involved 
conducting dent Tiger Team Assessments of DOE operating facili- 
ties. The Office of Special independent Projects (OSP), EH-5, in 
the Office of the Assistant Secretary for Environment, Safety and 
Health, EH-1, was assigned the responsibility to conduct the Tiger 
Team Assessments. Through June 1992, a total of 35 Tiger Team 
Assessments were completed. The Secretary directed that Correc- 
tive Action Plans be developed and implemented to address the 
concerns identified by the Tiger Teams. In March 1991, the Secre- 
tary approved a plan for assessments that are “more focused, 
concentrating on ES&H management, ES&H corrective actions, 
self-assessment programs, and root-cause related issues.” In July 
1991, the Secretary approved the initiation of ES&H Progress As- 
sessments, as a followup to the Tiger Team Assessments, and in 
the continuing effort to institutionalize the self-assessment process 
and line management accountability in the ES&H areas. This man- 
ual documents the processes to be used to perform the ES&H 
Progress Assessments. It was developed based upon the lessons 
learned from Tiger Team Assessments, the two pilot Progress As- 
sessments, and Progress Assessments that have been completed. 


The manual will be updated periodically to reflect lessons learned 
or changes in policy. 


16221 (DOE/EH-0299-Vol.2) Environment, safety and 
health progress assessment manual: Volume 2, Appendices. 
USDOE, Washington, DC (United States). Dec 1992. 496p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93008497. Source: OSTI; NTIS; INIS; GPO Dep. 

On June 27, 1989, the Secretary of Energy announced a 10- 
Point Initiative to strengthen environment,safety, and health 
(ES&H) programs, and waste management activities at involved 
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conducting DOE production, research, and testing facilities. One of 
the points independent Tiger Team Assessments of DOE operating 
facilities. The Office of Special Projects (OSP), EH-5, in the Office 
of the Assistant Secretary for Environment, Safety and Health, EH- 
1, was assigned the responsibility to conduct the Tiger Team 
Assessments. Through June 1992, a total of 35 Tiger Team As- 
sessments were completed. The Secretary directed that Corrective 
Action Plans be developed and implemented to address the con- 
cerns identified by the Tiger Teams. In March 1991, the Secretary 
approved a plan for assessments that are “more focused, concen- 
trating on ES&H management, ES&H corrective actions, 
self-assessment programs, and root-cause related issues.” In July 
1991, the Secretary approved the initiation of ES&H Progress As- 
sessments, as a followup to the Tiger Team Assessments, and in 
the continuing effort to institutionalize the self-assessment process 
and line management accountability in the ES&H areas. This vol- 
ume contains appendices to the Environment, Safety and Health 
Progress Assessment Manual. 


16222 (DOE/EH-0301-Vol.1) Tiger Team Assessments sev- 
enteen through thirty-five: A summary and analysis: Volume 
1. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Dec 1992. 28p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93007927. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides a summary and analysis of the Department 
of Energy's (DOE’S) 19 Tiger Team Assessments that were con- 
ducted from October 1990 to July 1992. The sites are listed in the 
box below, along with their respective program offices and 
assessment completion dates. This analysis relied solely on the in- 
formation contained in the Tiger Team Assessment Reports. The 
findings and concerns documented by the Tiger Teams provide a 
database of information about the then-current ES&H programs 
and practice. Program Secretarial Officers (PSOS) and field man- 
agers may use this information, along with other sources (such as 
the Corrective Action Plans, Progress Assessments, and Self- 
Assessments), to address the ES&H deficiencies found, prioritize 
and plan appropriate corrective actions, measure progress toward 
solving the problems, strengthen and transfer knowledge about ar- 
eas where site performance exemplified the ES&H mindset, and so 
forth. Further analyses may be suggested by the analysis pre- 
sented in this report. 


16223 (DOE/EH-0302-Vol.2) Tiger Team Assessments sev- 
enteen through thirty-five: A summary and analysis: Volume 
2. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Dec 1992. 433p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93008079. Source: OSTI; NTIS; GPO Dep. 

On June 27, 1989, the Secretary of Energy, Admiral James D. 
Watkins, US Navy (Retired), announced a 10-Point Plan to 
strengthen environmental, safety, and health (ES&H) programs and 
waste management activities at the US Department of Energy 
(DOE). The third initiative called for establishing an independent 
audit (the Tiger Teams) to assess DOE's major operating facilities 
and laboratories. As of November 1992, all 35 Tiger Team Assess- 
ments were completed and formally reported to the Secretary. In 
May 1991 a report providing an analysis and summary of the find- 
ings and root causes identified by the first 16 Tiger Team 
Assessments was completed and submitted to the Secretary of En- 
ergy and to all DOE program managers. This document is intended 
to provide an easily used and easily understood summary and 
analysis of the information contained in Tiger Team Assessments 
numbers 17 through 35 to help DOE achieve ES&H excellence. 


16224 (EDF-92-NV-00010) Future rise of the sea level: 
consequences and strategies on the shoreline. Teisson, C. 
Electricite de France (EDF), 92 - Clamart (France). Nov 1991. 
[72p.] (In French). Order Number DE93619334. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Mean Sea Level may rise in a near future due to the warm- 
ing of the atmosphere associated with the ‘greenhouse effect’. The 
alarming estimations issued in the 1980's (several meters of surel- 
evation in the next centuries) are now lowered: the ice sheets, the 
melting of which could induce such a rise, do not present signs of 
instability. A rise from 30 to 50 cm is likely to occur in the middle of 





the next century; there is a probability of 25% that the rise of sea 
level relative to the year 1980 stands beyond 1 meter by 2100. The 
consequences of such a rise on the shoreline and the maritime 
works are reviewed, and planning strategies are discussed. This 
study has been performed in the framework of a convention be- 
tween EDF-LNH and the Sea State Secretary (Service Technique 
des Ports Maritimes et Voies Navigables) 41 refs., 31 figs., 6 tabs. 


16225 (EDF-R—92-NI-V-0002) Five year simulation based 
on present climates. Using general circulation model of dy- 
namic meteorology laboratory. Ligoure, S.; Caneill, J.Y.; Serafini, 
Y.V. Electricite de France (EDF), 92 - Clamart (France). Jun 1991. 
[114p.] (In French). Order Number DE93611851. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper reports the study of a five-year current climate simu- 
lation, starting from the conditions as of ist January, 1979, carried 
out at the R and D Division using the Dynamic Meteorology 
Laboratory’s general circulation model of the atmosphere. This sim- 
ulation was carried out using the low-resolution version of the 
model (48 points of longitude, 36 of latitude). The results were sys- 
tematically compared with existing climatologies (NASA, Godbole 
and Shukla, Mintz-Serafini, Oort) as regards the following parame- 
ters: - Pressure at sea level, - Temperature, - Hydrological cycle 
(precipitation, evaporation, soil moisture), - Wind. - Geopotential 
level. (author). 11 refs., 72 figs. 


16226 (ETDE/JP-mf—93775927, pp. 15-16) Overview of re- 
search institute of innovative technology for the earth. Nanba, 
Y. (Research Institute of Innovative Technology for the Earth, 
Tokyo (Japan)). Fuel Society of Japan, Tokyo (Japan). 4 Oct 1990. 
56p. (In Japanese). In Proceedings of Joint Meeting of The 57th 
Conference of The Fuel Society of Japan and the 89th Coke Spe- 
cial Symposium. Order Number DE93775927. Source: OSTI; 
NTIS; Available from The Fuel Society of Japan, 5-4, Sotokanda 6- 
chome, Chiyoda-ku, Tokyo, Japan. 

This report shows global environmental problems and the Re- 
search Institute of Innovative Technology for the Earth. Global 
warming, rupture of ozonosphere, denudation of tropical rainforest, 
rupture of forest by acid-rain, soil pollution by chemical substances, 
and expansion of desert are enumerated as the global environ- 
mental problems. Progress of proposes are shown in respect to 
the global environmental problems after International Geophysical 
Year of 1958. The interim report of IPCC(intergovernmental panel 
on climate change) in August, 1990 is summarized, which includes 
scientific evaluation of climate warming in the Working Group 1, 
evaluation of influence on society economy in the Working Group 
2, and making of measure strategy in the Working Group 3. Accel- 
eration of energy saving, introduction of clean energy, reduction of 
dependency on fossil fuels, stabilization and recycling of CO2, de- 
velopments of thermonuciear power generation, space solar 
electric conversion and magmatic power generation, and utilization 
of biotechnology are enumerated as countermeasures for re- 
creating the green Earth 100 years after. 


16227 (ETDE/JP-mf-93776421) Proceedings of the second 
meeting of trend survey on the innovation technology for the 
earth.: For the excavation of seeds on the innovation technol- 
ogy for the earth. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Oct 1992. 100p. (in 
Japanese). Order Number DE93776421. Source: OSTI; NTIS (US 
Sales Only). 

The present proceedings summarize results of main thema 
among the trend survey on the innovation technology acceptable 
for the global environment, which was conducted by Research In- 
stitute of Innovation Technology for the Earth in FY 1991. In this 
survey, the trend of research and development on the innovation 
technology for the earth was investigated and analyzed from the 
viewpoint of establishing an industrial structure acceptable for the 
global environment, which was evaluated to propose new systems. 
These were presented at the Second Meeting of Trend Survey on 
the Innovation Technology for the Earth in October, 1992. The pro- 
ceedings consist of ' Measures of catalytic chemical reduction of 
CO2 and summary of measures of CO2 reduction ’, ’ Measures of 
electrochemical and photochemical reduction of CO2 ’, ’ Evaluation 
of conventional industrial technologies on the basis of CO2 emis- 
sion ', ' Evaluation method of the CO2 measures technology in the 


29 ENERGY PLANNING AND POLICY 
2903 Environment, Health, and Safety 


field of industries ', and ' Possibility of CO2 global recycle system 
using natural energies '. 35 figs., 26 tabs. 


16228 (ETDE/JP-mf-93776421, pp. 1-13) Measures of cat- 
alytic chemical reduction of CO2 and summary of measures of 
CO2 reduction. Inui, T. (Kyoto University, Kyoto (Japan). Faculty 
of Engineering); Arakawa, H. New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Oct 1992. 100p. (In 
Japanese). In Proceedings of the second meeting of trend survey 
on the innovation technology for the earth.: For the excavation of 
seeds on the innovation technology for the earth. Order Number 
DE93776421. Source: OSTI; NTIS (US Sales Only). 

This report summarizes measures of catalytic chemical reduction 
of CO2, focusing on subjects with a realizing possibility as catalytic 
technology. The report shows that it is usefull for CO2 exhausted 
concentrically from the plants such as thermal power plants to be 
concentrated and separated by the methods including adsorption, 
subsequently to be converted to the oxygen containing compounds, 
such as methanol and ethanol, and moreover to be converted to 
the high-performance hydrocarbon fuels or highly valuable com- 
pound materials. ’ Low-energy and high-efficiency separation and 
recovery of CO2 from the exhausted flue gas ’, ’ Separation and 
purification of hydrogen from the coke oven gas ', ' Hydrogen 
synthesis by the low-temperature reforming of methane ’, ' Devel- 
opment of hydrogen separating membrane effective under the 
reforming reaction condition of methane ’, ’ Utilization of high-speed 
methanation as a heat pump system ', ’ Synthesis of methanol and 
alcohol ', and ’ Synthesis of gasoline and chemicals ’ are provided 
as the concrete subjects with a more realizing possibility. 


16229 (ETDE/JP-mf—93776421, pp. 15-27) Measures of elec- 
trochemical and photochemical reduction of CO2. Fujishima, A. 
(The University of Tokyo, Tokyo (Japan). Faculty of Engineering); 
Uosaki, K. New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Oct 1992. 100p. (in Japanese). In 
Proceedings of the second meeting of trend survey on the innova- 
tion technology for the earth.: For the excavation of seeds on the 
innovation technology for the earth, Order Number DE93776421. 
Source: OSTI; NTIS (US Sales Only). 

This report summarizes measures of electrochemical and photo- 
chemical reduction of CO2, focusing on the electrode reaction and 
semiconductor photo-electrode reaction. First, it is pointed out that 
a design of highly functional electrode is essential. For this reason, 
it is mentioned that a reaction mechanism of electrochemical re- 
duction reaction of CO2 should be elucidated, which can explain a 
relationship rationally between the electrode and electrode poten- 
tial, and the reaction products. Next, is investigated the reduction 
reaction of CO2 which uses photo-energy directly in the interface 
between semiconductor and solution by using the semiconductor 
electrode. In order to cause reduction reaction of CO2 effectively 
and selectively with the low overvoltage, it is pointed out that re- 
searches on the interface phenomena between the semiconductor 
and solution, especially on the photo-excitation should be carried 
out. ' Reduction of CO2 by combining the modifier metal electrode 
and the silicon solar cell ’ and ’ Development of semiconductor 
electrode for reduction of CO2 ’ are provided as the concrete re- 
search subjects. 11 figs., 3 tabs. 


16230 (ETDE/JP-mf-93776421, pp. 41-51) Evaluation of 
conventional industrial technologies on the basis of CO2 
emission. Suzukik, M. (The University of Tokyo, Tokyo (Japan). In- 
stitute of Industrial Science); Sakota, A. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Oct 1992. 
100p. (In Japanese). In Proceedings of the second meeting of 
trend survey on the innovation technology for the earth.: For the 
excavation of seeds on the innovation technology for the earth. 
Order Number DE93776421. Source: OSTI; NTIS (US Sales Only). 

This report summarizes an evaluation of conventional industrial 
technologies on the basis of CO2 emission. The purpose of this in- 
vestigation is to understand the total CO2 emission systematically 
in individual regions and industries by linking the cash flow based 
on input-output analysis and the CO2 emissions from individual 
industries together, to develop a method for investigating an effec- 
tiveness of various measures quantitatively in respect to the 
change of energy utilization system, modification of industrial struc- 
ture, and reconstruction of industrial location, and to provide a 
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prospect of the new industrial system, concretely. For FY 1991, the 
CO2 emissions of individual regions and industries and the unit 
CO2 emission per a unit production amount were calculated. In ad- 
dition, a practical computer program for the above was made, and 
a preliminary simulation was carried out for some examples. This 
simulation model aims at applicating to the CO2 measures of 
international-scale (for example, Asian Circle) in future. 4 figs., 5 
tabs. 


16231 (ETDE/JP-mf-93776421, pp. 53-63) Evaluation 
method of the CO2 measures technology in the field of indus- 
tries. Okazaki, M. (Kyoto University, Kyoto (Japan). Faculty of 
Enginering). New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Oct 1992. 100p. (In Japanese). In 
Proceedings of the second meeting of trend survey on the innova- 
tion technology for the earth.: For the excavation of seeds on the 
innovation technology for the earth. Order Number DE93776421. 
Source: OSTI; NTIS (US Sales Only). 

This report summarizes an evaluation method of the CO2 mea- 
sures technology in the field of industries. The purpose of this 
investigation is to understand the CO2 inhibition effect in various 
CO2 measures technologies, quantitatively, and to provide a new 
evaluation method similar to the input-output analysis method. A 
new evaluation method was proposed, in which a concept of unit 
accumulated CO2 emission is used as the evaluation index to ra- 
tionally eveluate the CO2 inhibition effect of CO2 measures in the 
production process. Based on this method, a program was devel- 
oped, which can calculate the CO2 emission for the various 
production processes. For FY 1991, the ceveloped program was 
applied to the fossil fuel mass consumption type industries, such 
as electric power, cement, iron and steel, and non-ferrous metal 
refining, and to the chemistry relating industries, such as chemistry 
and petrochemistry, petroleum refining, and food and medicine. 
Consequently, it was demonstrated that the present method is use- 
ful. 2 figs., 5 tabs. 


16232 (ETDE/JP-mf-93776421, pp. 77-91) Possibility of 
CO2 global recycle system using natural energies. Sano, H. 
(Osaka Gas Co. Ltd., Osaka (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Oct 1992. 
100p. (in Japanese). In Proceedings of the second meeting of 
trend survey on the innovation technology for the earth.: For the 
excavation of seeds on the innovation technology for the earth. 
Order Number DE93776421. Source: OSTI; NTIS (US Sales Only). 
This report summarizes a possibility of CO2 global recycle sys- 
tem using natural energies. The CO2 global recycle system was 
proposed, in which the large-scale recovery of CO2 and conversion 
of natural energies to transportable energy are combined together, 
and the feasibility of the system was investigated. For the present 
system proposed, in order to convert huge natural energies far-off 
to long distance transportable energy, the recovered CO2 at the 
demand side is transported to the side of natural energy resouces, 
where the liquid fuels are produced by adding energy, and subse- 
quently, the liquid fuels are supplied to the demand side through a 
long distance transportation. in this investigation, the research and 
development status of individual essential technologies composing 
the system is searched, and the future research subjects were ex- 
tracted. Consequently, ’ Closed combustion process assuming CO2 
recovery ' and ’ Expansion of prospective sites for solar energy re- 
sources ' are provided as research subjects. 11 figs., 3 tabs. 


16233 (IAEA-TECDOC-671) Methods for comparative risk 
assessment of different energy sources. International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. [154p.] Order Number 
DE93611322. Source: OSTI; NTIS (US Sales Only); INIS. 

The environmental and health aspects of different energy 
systems, particularly those associated with the generation of elec- 
tricity, are emerging as significant issues for policy formulation and 
implementation. This, together with the growing need of many 
countries to define their energy programmes for the next century, 
has provided the basis for a renewed interest in the comparative 
risk assessment of different energy sources (fossil, nuclear, renew- 
ables). This document is the outcome of a Specialists Meeting on 
the procedural and methodological issues associated with compar- 
ative health and environmental risks of different energy sources. 
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After an introductory chapter outlining the issues under considera- 
tion the papers presented at the Meeting, which have been 
indexed separately, are given. Refs, figs and tabs. 


16234 (IAEA-TECDOC-674) Manual on measurement of 
methane and nitrous oxide emissions from agriculture. Food 
and Agriculture Organization of the United Nations, Rome (italy); 
International Atomic Energy Agency, Vienna (Austria). Nov 1992. 
[91p.] Order Number DE93616429. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Nitrous oxide and methane are two of the gases primarily re- 
sponsible for atmospheric warming, or the "greenhouse effect”. 
Agricultural activities are an important source of methane and 
nitrous oxide emissions, but quantitation of these sources is gener- 
ally lacking. This manual describes techniques to evaluate current 
emissions from diverse animal and crop production practices and 
suggests methods for decreasing these emissions. Refs, figs and 
tabs. 


16235 (IEE-SR-237) Global warming issue and global eco- 
nomic model. 2.: Comparative analysis of simulation on CO2 
emission control. Institute of Energy Economics, Tokyo (Japan). 
10 Nov 1992. 215p. (In Japanese). Order Number DE93781334. 
Source: OSTI; NTIS; Available from The Institute of Energy Eco- 
nomics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, 
Tokyo, Japan. 

Giobal economic models for CO2 emission control are studied to 
cope with the global warming problem. Various models simulate 
macro-economically economic effects associated with CO2 emis- 
sion control, that is, carbon tax, GDP losses, the market of CO2 
emission rights, effects on the international trade, changes in struc- 
ture of energy sources, effects on each region, etc. and provide 
the data to judge what control measures should be taken. Each 
model brings different result. Therefore, in the model comparison 
project of OECD, by using six models and standardizing among 
the models, preconditions, region, framework of time, and CO2 
reduction scenario of the business-as-usual case which is the stan- 
dard, clarified are the differences between the models on the 
carbon tax and economic costs in case of achieving reduction of 
emission of a certain amount of CO2. Moreover, the same model 
comparison project by Stanford University is introduced which 
places emphasis on production in the energy sector. The details of 
various models made for simulation are reported in the itemized 
discussions. 97 figs., 40 tabs. 


16236 (INIS-GB-448) The impacts and costs of global 
warming: A review. Energy and Environment Paper. Eyre, N.J. 
AEA Environment and Energy, Harwell (United Kingdom). Sep 
1991. [39p.] Order Number DE93618283. Source: OSTI; NTIS (US 
Sales Only); INIS. 

There is now a scientific consensus that current rates of accu- 
mulation of greenhouses gases in the atmosphere will result in 
significant global warming and climate change. These changes are 
likely to have important impacts on a wide range of human 
activities and the natural environment. There has now been a con- 
siderable weight of literature published on the impacts of global 
warming, much of it very recent. This report seeks to summarise 
the important results, to analyse the uncertainties and to make a 
preliminary analysis of the feasibility of monetarising these environ- 
mental costs. The impacts of global warming are divided into ten 
major categories: agriculture, forests and forestry, terrestrial 
ecosystems and biodiversity, hydrology and water resources, sea 
level rise and coastal zones, energy, infrastructure/transport/ 
industry, human health and air quality, oceans, and cryospheric im- 
pacts. The results of major summary reports are analysed, notably 
the report of Working Group II of the Intergovernmental Panel on 
Climate Change (the IPCC). (author). 


16237 (INIS-mf-13409) A report on the green plan consul- 
tations. Department of the Environment, Ottawa, ON (Canada). 
Aug 1990. [141p.] Order Number DE93611852. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This document is a summary of what Canadians who partici- 
pated in the consultations had to say about environmental issues 
and concerns; the solutions, roles and responsibilities, and priori- 
ties for action. It is based on detailed reports from 41 information 





sessions and 17 consultation workshops held across Canada. It is 
based on some 3,000 pages of comments and suggestions, an 
analysis of 4,500 question response forms, and written submis- 
sions from more than 1,000 individuals and organizations. The 
report is organized into two sections: improving decision making; 
and, action on environmental issues. The first section deals with 
science, education, enforcement, decision-making processes and 
partnerships. The second section deals with specific environmental 
issues identified in the consultation document, such as global 
warming and toxic substances, and other publicly identified issues, 
including energy and land use. Suggestions for further considera- 
tion represent possible policy, program and legislative elements of 
‘The Green Plan’. They are intended as a basis for a more focused 
debate which will help in the establishment of priorities. 


16238 (INIS-mf-13410) Hydro-Quebec and energy effi- 
ciency: Proposed Hydro-Quebec development plan 1990-1992 
- horizon 1999. Hydro-Quebec, Montreal, PQ (Canada). 1990. 
[61p.] Order Number DE93611853. Source: OSTI; NTIS (US Sales 
Only); INIS. 

There is growing awareness that energy efficiency is both prof- 
itable and environmentally beneficial. In this year’s Development 
Plan, Hydro-Quebec is proposing an Energy Efficiency Project 
made up of marketing programs designed for all markets through- 
out the final decade of the 20th century. This Project will have two 
aspects: energy efficiency and consumption management. Hydro- 
Quebec aims to reach an energy-efficiency level of 12.9 terawatt 
hours per year by 1999, fully 55% of its 23-terawatt hour potential. 
Over the next 10 years the utility intends to spend $1.8 billion for 
this purpose. Cumulative anticipated energy savings should be in 
the vicinity of 70 terawatt hours for the coming decade, and more 
than 130 terawatt hours for the first decade of the next century. Of 
the overall goal of 12.9 terawatt hours for Horizon 1999, energy 
savings of 9.0 terawatt hours should be the direct result of this 
year’s proposed marketing programs, and will account for the bulk 
of anticipated investments. The remaining 3.9 terawatt hours will 
be gained as customers acquire better electrical appliance and ac- 
cessory (household appliances, home insulation) buying habits. 


16239 (IVL-B-1087) Multimedia environmental models (e.g. 
Fugacity models) as screening tools, e.g. in connection with 
lite cycle assessments. Finnveden, G. Swedish Environmental 
Research Inst., Stockholm (Sweden). Dec 1992. 17p. Order Num- 
ber DE93778466. Source: OSTI; NTIS. 

The aim of this paper is to discuss the use of fugacity models as 
screening tools in connection with life cycle assessments (LCA). 
The fugacity models are taken as examples of multimedia environ- 
mental models, parts of the discussion and conclusions will 
however be relevant also for other similar models. As an example 
of an application area, LCA is chosen. The discussion and the con- 
clusions will however also be relevant for other application areas in 
which there is a need for screening methodologies. Some of the 
conclusions will also be relevant for no-screening applications. It is 
concluded that fugacity models can be useful in many applications. 
However, at present, they seem to be hard to include as screening 
tools in the context of LCA. This is so because fugacity models 
can sometimes not be used at all due to lack of relevant data, will 
often be time-consuming to perform, will often need scientific ex- 
pertise in different areas of environmental sciences, will often give 
uncertain results and can usually only give qualitative results. For 
these reasons, fugacity models seem to be impractical in applica- 
tions where a large number of different types of chemicals are to 
be screened. (au). 


16240 (NEDO-ITE-9105) Assessment of energy technolo- 
gies contributing to environmental conservation. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1992. 158p. (in Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE93781439. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

Paying attention to energy technologies which have great effects 
on control of greenhouse effect gas emissions, analysis and as- 
sessment are made on effectiveness of each technology (effect, 
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cost, usability, quality of technology) to study an outlook for future 
development. Assessment of technological options is as follows: 
Energy conservation and improvement of efficiency in production, 
conversion, distribution and end use of energy are one of the most 
effective measures. The technology to recover and isolate CO2 
emitted in burning fossil fuels is worth studying. The photovoltaic 
power generation has a possibility of being applied to deserts and 
the surface of the ocean on a large scale, if energy transportation 
technology is substantially advanced. Assessment of factors affect- 
ing regional and sectoral differences in CO2 emission indicates that 
clearly such factors as economic development, population growth, 
energy conservation, changes in industrial structure, fuel switching 
and technological advance influence the regional and sectoral pat- 
terns of historical energy consumption and CO2 emissions. 


16241 (NEDO-ITE-9108) Trend survey on the elucidation 
of the global warming mechanism by the governments of ma- 
jor industrialized nations. New Energy and industrial Technology 
Development Organization, Tokyo (Japan). Mar 1992. 18p. (In 
Japanese). Order Number DE93776427. Source: OSTI; NTIS. 

This report reviewed ' Trend survey on the elucidation of the 
global warming mechanism in the governments of major industrial- 
ized nations ', which has been conducted by EPDC (Electric Power 
Development Co.) in FY 1991 and is administered by NEDO. Are 
presented positive stances of the govemments of major industrial- 
ized nations on their science and technology policies to carry out 
international tasks, such as global environmental issues, resources 
and energy problems, etc., or to strengthen their industrial competi- 
tive abilities. Also are described the energy policies of world 
nations, which reflect their global environmental policies and strate- 
gies. In taking approaches to global environmental issues of major 
nations, the U.S. administration spends by far the largest funds for 
survey and studies to elicidate the scientific mechanism of these 
problems, which is reflected in the U.S. policy of giving priority to 
the accumulation of scientific knowledge in dealing with problems 
of climate changes. Furthermore, a feasibility study on CO2 recov- 
ery, transportation and disposal technologies is introduced, which 
is currently planned by the IEA. 21 refs., 29 figs., 36 tabs. 


16242 (NEDO-ITE—9110-1) Trend survey of the global envi- 
ronment adaptation type industrial technology.: Trend survey 
of global environment related studies (researches on mea- 
sureds for reduction of environmental load of CO2). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1992. 161p. (in Japanese). Sponsored by New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Order Number DE93781441. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

The paper studies the measures for reduction of environmental 
load of CO2 from the standpoint of chemical technology. As for 
methanol synthesis from CO2, accelerating of the reaction using 
Cu base compound catalyst is reported. Also, CO2 is methanated 
at high speed by low temperature waste heat using Ni-La203-Ru 
catalyst. Discussions are given on the subject for development of 
catalyst reaction relating to hydrogen production technology by 
methane reforming reaction using steam or CO2. Synthesis of 
polymetric materials by use of CO2 is also described. The paper 
mentions that it is indispensable to design high-function electrode 
and elucidate the reaction mechanism of electrochemical CO2 re- 
duction for electrochemical and photochemical CO2 reduction 
measures. Moreover, in case of using solar energy, it is required to 
study photovoltaic excitation process in semiconductor electrode/ 
electrolyte solution interface. For production of hydrogen from CO2 
by photosynthetic organisms and solar energy, the problem is con- 
trol of inhibiting effect of oxygen combinedly produced. Described 
are production of polyhydroxy butyric acid and biodegradable 
polymer from CO2 and hydrogen by bacteria, and CO2 fixation imi- 
tating the enzyme reaction. 267 refs., 79 figs., 32 tabs. 


16243 (NEDO-ITE—9110-2) Trend survey of the global envi- 
ronment adaptation type industry technology.: Feasibility 
study on CO2 global recycling system by using natural 
energy. New Energy and Industrial Technology Development Orga- 
nization, Tokyo (Japan). Mar 1992. 170p. (in Japanese). 
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Sponsored by New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Order Number DE93781442. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

The paper studies a global CO2 recycling system which com- 
bines utilization of natural energy and CO2 recovered from 
combustion of fossil fuel. In the model, CO2 recovered at the place 
of energy demand is transported to the place where energy is pro- 
duced, and from the CO2 fuels are synthesized by use of solar 
energy and transported to the place of energy demand. Facilities 
worth a large amount of money are required to transmit electric 
power generated by the photovoltaic power generation in the 
desert to the fuel synthesizing plant. Therefore, production of elec- 
trolytic hydrogen by the on-site power generation and transport by 
pipe may be considered. As a synthetic fuel being sent back by 
ocean transport, methanol is considered, and synthetic methane 
(LNG) can also be a candidate. CO2 is recovered as liquid carbon 
dioxide. Possibility of CO2 recycling is dependent on development 
of the desert solar base, as well as depletion of fossil fuel and 
price increase, CO2 penalty. It has still been difficult to say which 
of the fuel synthesis, CO2 tanker or securing of the solar base be- 
comes a bottleneck. Entry of recycling fuels to the market will be 
possible in proportion to restrictions on fossil fuels, and evaluation 
of the system depends almost on the rate of energy arriving from 
the energy-producing region. 112 refs., 70 figs. 36 tabs. 


16244 (NEI-DK-1069) UNEP greenhouse gas abatement 
costing studies: Denmark. Phase 1. Morthorst, P.E.; Grohnheit, 
P.E. Risoe National Lab., Roskilde (Denmark). Systems Analysis. 
Apr 1992. 92p. Order Number DE93778261. Source: OSTI; NTIS; 
INIS. 

The project initiated by the United Nations Environment Pro- 
gramme aims to clarify some economic issues involved in 
greenhouse gas limitation by carrying out comparative studies of 
various nations. The programme should contribute to the establish- 
ment of a consistent methodological framework for making cost 
assessments of greenhouse gas abatement and help to support 
countries in the process of establishing national and international 
agreements on actions to combat climate change. The publication 
gives a survey of Danish energy demand and supply, emissions 
and current energy policy issues and reviews existing studies of 
carbon dioxide reductions. This includes the overall national envi- 
ronmental policy and the plan of action for the transport sector. 
Conclusions are that there seems to be a long-term potential for 
significant reduction of COz emission by 10-15% by 2010 with no 
additional costs, a 50% reduction will cost DKK 25-50 per kg re- 
duced CO,. The most promising options include increased use of 
cogeneration of heat and electricity, and electricity conservation in 
households, services and in industry. Economic growth is forecast 
as ca. 2.7% and energy prices for oil products should increase by 
ca. 4.8%. A 40% reduction of CO2 emission in the year 2005 
would increase costs by 1-2%, and a reduction of two thirds of 
present emission should be possible at no additional cost com- 
pared to the reference cases. There is general agreement that a 
reduction of carbon dioxide emission of 15-30% by 2005-10 should 
involve no additional costs to society. (AB) (11 refs.). 


16245 (NISK-R-21/92) Forest damages in Norway 1991. 
Overvaakingsprogram for skogskader. Solberg, S.; Solheim, H.; 
Venn, K.; Aamlid, D. Norsk Inst. for Skogforskning, Aas (Norway). 
1992. 33p. (In Norwegian). Order Number DE93778389. Source: 
OSTI; NTIS. 

Because continuous exposure to long range air pollution may 
weaken forests and increase damages from pests and diseases, 
diagnosing and mapping forest damages have been intensified in 
Norway. The report gives the main results from a monitoring pro- 
gram covering this work in 1991. The program mentioned above is 
a part of an international program plan comprising the fields as fol- 
low: Intensive forest ecological studies; measurement of the forest 
pollution level; nation-wide representative recordings of the forest 
growth and vitality; local monitoring areas. 35 refs., 21 figs., 4 tabs. 


16246 (NISK-R-25/92) Pollution in forests: Analyses of 
precipitation at intensively monitored research plots in Nor- 
way in 1991. Overvaakingsprogram for skogskader. Aamlid, D. 
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Norsk Inst. for Skogforskning, Aas (Norway). 1992. 28p. (in Norwe- 
gian). Order Number DE93778388. Source: OSTI; NTIS. 

The report deals with the throughfall precipitation in the forest 
was collected at the permanent research plots of the Norwegian 
Monitoring Programme at 19 locations in Norway. Bulk precipitation 
in a nearby clearing was also collected. The precipitation was mea- 
sured and chemically anlysed. The results revealed that there were 
significant differences between locations. The forest ground vege- 
tation received 24% less precipitation than the open areas close to 
the plots. The pollution load in forest stands was clearly higher 
than in open areas close to the stands. The plots located in south- 
ern Norway were most influenced. However, some of the plots are 
located near the cost, and these are influenced by marine salts, 
which decrease the effect of the pollution loads. Less influence 
was measured at plots located in north-western and central Nor- 
way. The forests of eastern Finnmark are strongly influenced by 
industry emissions at the Kola Penisula. A relationship between 
high concentrations of important plant nutrients in the throughfall 
precipitation and its pH was found. This might indicate an pH- 
dependent leaching of plant nutrients from canopy, which may lead 


to deficiency symptoms of the foliage, e.g., yellowing. 29 refs., 13 
figs., 4 tabs. 


16247 (ORAU-91/K-26, pp. 79-84) Control and management 
of computer model software used for emergency response. 
Probasco, K.M. (Battelle Pacific Northwest Lab., Richland, WA 
(US)). Oak Ridge Associated Universities, Inc., TN (United States). 
Jul 1991. (CONF-9010208—: 14. annual TRADE conference, Den- 
ver, CO (United States), 22-24 Oct 1990). In Training: Bridging the 
gap: Proceedings. 164p. Order Number DE93005275. Source: 
OSTI; NTIS. 

Emergency centers are using computer model software for ana- 
lyzing hazardous events or for planning emergency preparedness 
response in support of hazardous events. Whether the software is 
developed “in house” or obtained commercially, statistics show that 
over 80 percent of it is not adequately tested, maintained, or 
controlled. Management needs to consider applying plans for iden- 
tifying the appropriate use, testing, storage, and maintenance of 
any software that is used to protect employees, the public, or the 
environment from hazards. A configuration management process 
has been developed for the management of the computer models 
used under the Emergency Preparedness Program at Hanford Site. 
Discussion of this process may assist other U.S. Department of 
Energy facilities in developing, maintaining, and controlling com- 
puter model software used for emergency response. 


16248 (VF-UM-92-20) Regional energy and environmental 
analysis. Lindqvist, O. (Chalmers Univ. of Technology, Gothenburg 
(Sweden)); Loevblad, G.; Roeden, J.; Tunbrant, S. Vattenfall AB, 
Vaellingby (Sweden). Aug 1992. 37p. (In Swedish). Order Number 
DE93778481. Source: OSTI; NTIS. 

According to the latest Environmental Bill, as well as several 
other documents and statements issued by the Government and 
Parliament, Environmentally-adapted community development is a 
central concept in the policies of the 90s. A project group has been 
commissioned by Vattenfall to conduct method development stud- 
ies on the subject of Regional Energy and Environmental Analysis, 
in Swedish abbreviated to REMA. The goal of the work has been 
to develop methods and obtain basic factual data for environmental 
impact assessments of energy production on a regional scale 
(counties or groups of counties). The methodology is adapted to 
the work on regional environmental analyses which are to be con- 
ducted by the counties during 1992 and 1993 in cooperation with 
local authorities and other actors. The work involved in the method 
study has been restricted mainly to atmospheric emissions from 
thermal power production. However, the same principles can be 
applied to the cultivation and harvesting of biomass and the local- 
ization of wind power plants. As a step in the work on REMA, a 
sector-specific project was initiated at IVL, testing the methodology 
for REMA in association with the environmental control units in the 
counties of Gothenburg and Aelvsborg. The results of this work are 
presented in a separate report published by IVL. (20 refs., 4 figs.). 


16249 (VF-UM-92-25) Regarding water quality criteria for 
metals: Basis for determining remedial measures for seepage 





of metals from coal ash deposits. Lindestroem, L. (MFG Envi- 
ronmental Research Group, Fryksta, Kil (Sweden)). Vattenfall AB, 
Vaellingby (Sweden). Aug 1992. 94p. (In Swedish). Order Number 
DE93778482. Source: OSTI; NTIS. 

Vattenfall is assessing routines for the future handling of alkaline 
coal ash deposits in order to minimize environmental seepage of at 
least heavy metals. The Swedish Environmental Research Group 
(MFG) has been given responsibility to produce a background 
document as a basis for making decisions regarding remedial mea- 
sures. The present report should be seen only as a step forward in 
this work. It can be concluded from an examination of current 
Swedish environmental criteria for metals in inland and marine wa- 
ters, that these need to be thoroughly reworked. Their use leads at 
present in many cases to unrealistic incorrect judgements regarding 
the status of a water body. An important problem is the difficulty in 
defining reliable and undisputable baseline levels upon which 
criteria and targets can be based. Agreements surrounding envi- 
ronmental targets should be expressed first qualitatively in terms of 
the environmental status level or condition that is being aimed for. 
Following this, different loading or deposit levels can be defined in 
order to achieve the overall targets agreed to. The basis for our 
environmental targets should be the ecosystem(s) that we find to- 
day as most healthy, diverse and balanced, made up of indigenous 
species; it should not be based on hypothetical conditions that 
could have evolved in the absence of man. In addition, the report 
discusses the meaning and interpretation of the terms ‘acceptable 
impacts’ ‘influences’ vs ‘effects’, etc. Numerous examples are de- 
scribed where attention must be given to ambient conditions and to 
the presence of other metals when defining criteria. Finally, a num- 
ber of principles are suggested in order to help formulate future 
water quality criteria for metals. (83 refs., 25 fias., 29 tabs.). 


16250 (VYH-ER—4) Estonian environment 1991. National 
Board of Waters and the Environment, Helsinki (Finland). Environ- 
mental Data Centre. 1991. 64p. Order Number DE93778318. 
Source: OSTI; NTIS. 

This is the fourth annual review of environmental protection. This 
time it is titled "ENVIRONMENT 91’, and analyses the changes in 
Estonian environment as well as its administration and legislation 
during the last year. In 1991, waste management was rearranged. 
The draft of the Waste Treatment Law of the Republic of Estonia 
was completed (by now approved). An inventory of wastes has 
been carried out and several documents (Estonian Waste Classi- 
fier) elaborated. The draft of the Estonian Water Law was 
completed. Inspection activities became more intensive. The 
Supreme Soviet decided on nominating the State Inspector of En- 
vironmental Protection and forming the corresponding inspectorial 
office. In August 1991, the new Game Law came into force. In 
spite of economic difficulties, environmental protection remained on 
the level of the previous year. Effluent charges reduced the pollu- 
tion load and the Environmental Fund was efficiently used. After 
Estonia regained its independence, several international protocols 
were signed with Denmark, Finland, Sweden, Germany, Latvia, 
Lithuania. An agreement was signed on using Lake Peipsi together 
with Russia. Many programmes have been made in cooperation 
with neighbouring countries in order to solve major environmental 
problems. On the whole, the condition of the environment in Esto- 
nia did not worsen in 1991. As many industries were shut down, 
the condition improved in many regions and discharges into water 
bodies and atmosphere air decreased. 
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16251 ( pp. 107-124, Paper 4.2.07) Optimized use of re- 
sources in the context of the North-South tensions. Giesel, 
H.B. (Gesamtverband des deutschen Steinkohlenbergbaus, Essen 
(Germany)). 1992. 262p. (CONF-920906—-: 15. congress of the 
Worid Energy Council (WEC): energy and life, Madrid (Spain), 20- 
25 Sep 1992). In World Energy Council, 15th congress: Division 4. 
Energy cooperation, Technical session 4.2. Source: Organising 
Committee of the 15th Congress of the World Energy Council, 
Avda. de America 32-9", ES-28028 Madrid, Spain. 
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Worldwide, there is no scarcity of energy resources, however, 
not all can be recovered cost-effectively, but those concentrated in 
the Third World, however, are being intensively and increasingly 
exploited by the industrialized countries. The industrialized 
countries themselves own abundant energy resources (e.g. ‘non- 
conventional’ oils) which, however, cannot be cost-effectively 
recovered unless a substantially higher energy price level assures 
economic viability. This paper analyses fundamental questions con- 
cerning an optimized balance of interests in the field of utilization 
of resources between the North (rich countries) and the South 
(poor countries, need for energy; increasing overpopulation). Alter- 
native solutions aiming at better conservation of cost-effectively 
recoverable resources to the advantage of the Third World coun- 
tries are discussed as well as viable instruments to be used within 
the framework of an international energy policy (strategy). 10 refs. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 16227, 16241 


16252 (AAA/IB-PUB-3) The use of information and new 
technology in energy R and D work. Schroeder, M. Aabo 
Akademi, Turku (Finland). Dept. of Library and Information Sci- 
ence. 1991. 147p. (In Swedish). Order Number DE93778370. 
Source: OSTI; NTIS. 

The aim of this study has been to find out how the computerized 
information systems should be developed in order to assist the in- 
formation handling activities in the R and D work. The information 
needs and the information seeking practices of the energy 
research workers in Finland and the impact of the information tech- 
nology on the work activities have been studied. Over a hundred 
individual researchers from five research programmes funded by 
the Ministry of Trade and Industry and representing fuel supply and 
energy production answered a mailed questionnaire and thirty were 
personally interviewed. The existing information and communica- 
tion systems have not been tailored for R and D workers acting in 
the energy production field. Many basic user requirements accord- 
ing to the content and accessibility of information systems are not 
met. The results from this study show that the information practices 
are dependent on many work-related factors like nature of the pro- 
jects and the tasks within the projects, utilization of new technology 
in the project work, characteristics of the work organization and 
also communication and information services at the work place. To 
summarize, the R and D worker operating in the energy field 
needs: Better and easier access to information from other fields, 
better current awareness services regarding the newest interna- 
tional research results, easier access to earlier result from R and D 
work through databases which are up to date and contain primary 
sources with citations and a more effective document ordering end 
distribution system through the available telecommunication net- 
works. 


16253 (NEI-DK-1091) Development and initiatives within 
the field of energy: Note on the status 1992. Energistyrelsen, 
Copenhagen (Denmark). Dec 1992. 79p. (In Danish). Order Num- 
ber DE93778282. Source: OST; NTIS. 

The publication elucidates a number of significant development 
tendencies and initiatives taken in Denmark within the field of 
energy. li deals with international aspects, the status for the realiza- 
tion of the Danish government's energy policy as expressed in the 
publication entitled "Energi 2000” (Energy 2000), electricity savings, 
a description of the government's policy of of taxation and subsi- 
dization in relation to carbon dioxide emission, the developments 
within electric power and heating production and energy-related ini- 
tiatives taken in central and eastern European countries. A number 
of appendices give information on energy consumption. (AB). 


16254 ( pp. 35-56, Paper 4.3.03) Transfer of efficient coal 
fired technologies. Topper, J.M. (British Coal Corp., Stoke Or- 
chard (UK). Coal Research Establishment); Harrison, J.S. 1992. 
212p. (CONF-920906—-: 15. congress of the World Energy Council 
(WEC): energy and life, Madrid (Spain), 20-25 Sep 1992). In World 
Energy Council, 15th congress: Division 4. Energy cooperation, 
Technical session 4.3. Source: Organising Committee of the 15th 
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Congress of the World Energy Council, Avda. de America 32-9*, 
ES-28028 Madrid, Spain. 

Countries within the Organisation for Economic Co-operation and 
Development (OECD) use about 10 times as much energy per 
capita as Less Developed Countries (LDCs). With population 
growth and aspirations for a better standard of living there will be 
large increases in global fossil energy consumption, particularly of 
coal, which will need to be used with improved and cleaner tech- 
nologies. To ensure that coal is used as efficiently and cleanly as 
possible, it is necessary to transfer technologies for clean burning 
of coal from OECD countries to LDCs and the former centrally 
planned economies (CPEs) of Eastern Europe. In the power sec- 
tor, the newer technologies include Circulating Fluidised Bed 
Combustion (CFBC) which is already commercially established, 
Pressurised Fluidised Bed Combustion (PFBC) and Integrated 
Gasification Combined Cycles (IGCC) which are being commer- 
cialised at present. Also available this decade will be Topping 
Cycles such as that under development by British Coal and 
partners. The article reviews these technologies. Industrial and do- 
mestic sectors are also important as a high proportion of the coal 
burned in LDCs and the former CPEs is used in these markets. 
Improved stokers, fluidised combustion and improved coal and ash 
handling will be important in an industrial context. For domestic 
consumption there are processes available for producing smoke- 
less fuel from a wide variety of coals and for manufacturing 
appliances which burn high volatile coals smokelessly. The Coal 
Research Establishment has experience in transferring technology 
in these sectors. There are financial and institutional factors influ- 
encing such technology transfer and these call for a more flexible 
approach from governments, funding agencies and technology 
providers and recipients. 7 refs., 10 figs., 2 tabs. 
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Refer also to citation(s) 15870, 15923, 15931, 16215 


16255 (FRNC-TH-3723) Perception of the nuclear industry 
by general practitioner in Champagne-Ardennes (France). 
Bouet, P.; Goasguen, P.; Lewicki, M.; Petit, J.F.; Villette, M. Reims 
Univ., 51 (France). Jun 1990. [283p.] (In French). Order Number 
DE93612797. Source: OSTI; NTIS (US Sales Only); INIS. 

In the case of a nuciear accident, the general practitioners should 
be the relay in the population information. In order to confront their 
knowledge and sensitivity with the nuclear industry problems, the 
authors have conducted an inquiry near to 144 general practition- 
ers in Champagne-Ardennes area, in the immediate neighbourhood 
of nuclear facilities (CHOOZ, Nogent-sur-Seine, Gravelines) or not. 
Four subjects are studied: -their perception of the nuclear industry 
in the environment problems - their knowledge in nuclear physics - 
their knowledge about the nuclear power plant - their attitude in 
front of a radiation accident. The authors show that their education 
and knowledges about the nuclear industry is insufficient and pro- 
pose several solutions in order to cope with these difficulties. 


16256 (INIS-mf—14131) Bundesamt fuer Strahlenschutz 
(BfS). Annual report 1991. Bundesamt fuer Strahlenschutz, 
Salzgitter (Germany). Aug 1992. 243p. (In German). Order Number 
DE93774810. Source: OSTI; NTIS (US Sales Only); INIS. 

The progress report submitted by Bundesamt fuer Strahlen- 
schutz reveals that this federal radiation protection agency is not 
only entrusted with the fulfillment of the federal administrative tasks 
imposed by law but engages in applications-oriented research re- 
garding the operational, metrological and health-related aspects of 
radiation protection, regarding nuclear safety and radioactive waste 
management. In addition, BfS takes care of public-relations tasks. 
The reports submitted by the BfS departments are completed by 
summaries of the main research results. (DG). 


16257 (KFTt-92-15) Ecologic and sociological monitoring 
of NPP site zone. Sappa, N.N.; Pakhomova, N.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [10p.] (in 
Russian). Order Number DE93621289. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For the first time a methodology of social branch in ecologic 
monitoring is proposed and its objects, aim, problems and methods 
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are considered. It is based on the public sounding and formation of 
a permanent interrogatory net. The following variables should be 
expertised: situational anxiety, level of ecologic knowledge, subjec- 
tive and objective evaluation of population ecologic literacy, degree 
of radiophoby etc. A poly-nuclear principle of selective observation 
organization and methods of its result analysis based on affinity 
determination between the objects is proposed. A description of 
symptom interconnection and investigation of dynamic series by 
parametric and non-parametric checking of hypotheses is given. 4 
refs. (author). 


16258 (KFT--92-16) Organizing structure basis of the infor- 
mation system about NPP operation (social aspects). Sappa, 
N.N.; Pakhomova, N.V. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1992. [8p.] (In Russian). Order Number 
DE93621290. Source: OSTI; NTIS (US Sales Only); INIS. 

A concept of organizing structure is exposed and main informa- 
tion users are indicated. Basing on different user needs in type and 
content of information, main forms of data which will be requested 
are defined. Primary data sources for storage and processing in in- 
formation databases as well as special channels for users are 
determined. The obtained results may be used by NPP public in- 
formation services as a feedback between the socium and NPP 
administration and as means for public opinion formation. 4 refs. 
(author). 
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16259 (ETDE-mf-93774638) Possible financing and operat- 
ing concepts for the cogeneration pliant Gross-Zimmern, 
Darmstadt-Dieburg. Geselischaft fuer Energie- und Rohstofftech- 
nik mbH (GERTEC), Essen (Germany); Ministerium fuer Umwek, 
Energie und Bundesangelegenheiten des Landes Hessen, Wies- 
baden (Germany). Mar 1992. 6ip. (in German). Order Number 
DE93774638. Source: OSTI; NTIS (US Sales Only). 

The district Darmstadt-Dieburg plans in the municipality 
Gross-Zimmern a cogeneration plant for the supply of the Albert- 
Schweitzer-Schule and the indoor swimming pool with power and 
heat. Apart from different technical requirements of a cogeneration 
plant in the area of the swimming pool or the school building also 
different legal and financial aspects have to be taken into account 
for the operation of the plant. For this reason it seems necessary 
for the evaluation of the project to analyse different management 
organization and financing concepts. Important are here also tax 
effects on the operating organization and the investor as well as 
the presentation of legal possibilities due to the licensing agree- 
ment of the municipality Gross-Zimmern. In order to elaborate an 
optimum operating concept an evaluation system was worked out 
from which an optimum solution can be derived by taking into ac- 
count different boundary conditions. For this optimum solution a 
realization strategy has then to be developed. (orig.). 


2910 Conservation 
Refer also to citation(s) 16369 


16260 (WSEO-92-138-Rev.) Puget Sound Telecommuting 
Demonstration: Executive Summary. Quaid, M.; Lagerberg, B. 
Washington State Energy Office, Olympia, WA (United States). Nov 
1992. 46p. Sponsored by Washington State Energy Office, 
Olympia, WA (United States). Order Number DE93007486. Source: 
OSTI; NTIS. 

The demonstration was designed to address the following goais: 
Demonstrate telecommuting to a diverse group of organizations in 
the Puget Sound region by designing, organizing, and managing a 
telecommuting research project; Research and evaluate the 
impacts of telecommuting on the environment and energy use; Re- 
search and evaluate the impacts of telecommuting on employees 
and their families; search and evaluate the impacts of telecommut- 
ing on organizations; Assess the potential for telecommuting region 
wide and develop policy recommendations based on the findings of 





this project. About 280 telecommuters, their supervisors and 
coworkers, and a comparison group participated. Over the course 
of the program these organizations, their employees, and WSEO 
explored the issues surrounding part-time telecommuting. Each or- 
ganization agreed to participate for one year. The demonstration 
lasted about two years, including recruitment, research and evaiua- 
tion, and report writing. This report presents the highlights of the 
demonstration research. 


16261 ( pp. 56-71, Paper 3.2.05) Energy conservation, 
present status and prospects in China. Wang, A. (Ministry of 
Energy, Beijing (China). Dept. of Energy Conservation); Yue, L. 
1992. 216p. (CONF-920906-: 15. congress of the World Energy 
Council (WEC): energy and life, Madrid (Spain), 20-25 Sep 1992). 
In World Energy Council, 15th congress: Division 3. Energy and 
development. Technical session 3.2. Source: Organising Commit- 
tee of the 15th Congress of the World Energy Council, Avda. de 
America 32-9*, ES-28028 Madrid, Spain. 

China has made considerable advances in energy conservation 
in the last decade. During the period 1980 to 1990, energy con- 
sumption per 10,000 Yuan GNP fell by 30% from 13.36 tce to 9.3 
tce. The average annual energy conservation rate was 5.3% with 
over 270 Mtce saved in total. A number of factors contributed to 
this success: the establishment of the Department of Resources 
Conservation within the State Planning Commission and corre- 
sponding departments responsible for energy conservation in each 
industrial ministry, together with energy conservation division in 
each provincial or municipal Planning and Economic Commission; 
regulations relating to energy conservation and encouragement of 
energy conservation projects and development of new energy sav- 
ing products through financial incentives and technological 
improvements throughout the industrial sector. Despite the im- 
provements, problems still remain: coal, the dominant fuel in the 
energy mix, is mostly burned directly, with only 37% converted to 
secondary energy (¢.g. electricity and coke); high energy intensity 
in industrial sectors with low energy efficiency; under-utilisation of 
waste heat; sale of inefficient electromechanical products on the 
domestic market; low energy prices. Major strategies for energy 
conservation in the future will include enhancement of macroeco- 
nomic control, increased use of advanced energy saving 
technologies and advanced energy management. 2 figs., 4 tabs. 


16262 ( pp. 240-247, Paper 4.2.14) International co- 
operation concerning improvement of energy conservation 
and efficiency in Romania. Popescu, D. (Ministere des Industries, 
Bucharest (Romania)); Musatescu, V.; lonescu, C.; Opincaru, R. 
1992. 262p. (In French). (CONF-920906—: 15. congress of the 
World Energy Council (WEC): energy and life, Madrid (Spain), 20- 
25 Sep 1992). In World Energy Council, 15th congress: Division 4. 
Energy cooperation, Technical session. Source: Organising Com- 
mittee of the 15th Congress of the World Energy Council, Avda. de 
America 32-9*, ES-28028 Madrid, Spain. 

Starting from the present state-of-the-art of energy development 
in Romania, the paper approaches both energy generation and 
consumption, emphasis being laid upon short and long-range mea- 
sures to be taken in the field. The difficulties to be surpassed are 
pointed out, particularly those depending on the lack of financial 
means and the role of international cooperation in this respect. 
Several topics specific to Romania are dealt with, as well as the 
strategy for developing this co-operation. Emphasis is laid upon the 
role of economic factors in cutting down energy consumption, as 
well as upon the present possibilities for improving energy genera- 
tion efficiencies. Another field of interest consists in international 
cooperation in energetics, aimed at restricting the effects of gener- 
ation and consumption of primary resources, heat and power upon 
the environment. The paper reveals the need of an overall 
approach to this issue, with respect to the regional aspects of pol- 
lution. The topic is all the more important, as several changes in 
the structure of primary resources consumption are taken into ac- 
count, with adequate consequences. 7 refs. 


2920 Supply, Demand, and Forecasting 


16263 
ergy supply and demand side management. Morron, T.D. 


( pp. 1-19, Paper 3.3.01) Long term options for en- 
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(Edison Electric institute, New York, NY (USA). Customer Services 
and Marketing); Denny, F.l. 1992. 330p. (CONF-920906-: 15. 
congress of the World Energy Council (WEC): energy and life, 
Madrid (Spain), 20-25 Sep 1992). In World Energy Council, 15th 
congress: Division 3. Energy and development. Technical session 
3.3. Source: Organising Committee of the 15th Congress of the 
World Energy Council, Avda. de America 32-9*, ES-28028 Madrid, 
Spain. 

On the supply side, this paper focusses primarily on improve- 
ments in technologies for generating, storing and delivering 
electricity. The assumption is that in order to achieve an efficient 
and effective energy future, future energy needs will need to be 
met increasingly through the use of electricity. Research, develop- 
ment and demonstration efforts needed to efficiently use 
hydropower, coal, oil, and gas resources in the short-term are dis- 
cussed. A future scenario for advanced nuclear power generation 
is described, and strategies are discussed for expanding the role of 
alternative generating technologies (solar energy, wind power, 
geothermal energy, fuelwood energy, etc.). The benefits to be 
gained from generation and storage advances are compared with 
the benefits attainable from energy delivery advances. Demand 
side options discussed include the substitution of electricity for less 
efficient forms of energy and increasing the efficiency of electricity 
transmission and distribution. The paper stresses that just as 
demand-side management can reduce or eliminate unnecessary 
use of energy and associated emissions, it can also be used to 
increase electricity consumption in an environmentally and eco- 
nomically sound manner. 28 refs. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 15922, 15925, 16183, 16250 


16264 (ORNL/M—2500) US—EC fuel cycle study: Back- 
ground document to the approach and issues. Oak Ridge 
National Lab., TN (United States); Resources for the Future, Inc., 
Washington, DC (United States). Renewable Resources Div. Nov 
1992. 210p. Sponsored by USDOE, Washington, DC (United 
States); Commission of the European Communities, Brussels 
(Belgium). DOE Contract AC05-840R21400. Order Number 
DE93004291. Source: OSTI; NTIS; INIS; GPO Dep. 

In February 1991, DOE and the Commission of the European 
Communities (EC), signed a joint statement regarding the external 
costs of fuel cycles. This 18-month agreement committed their re- 
spective organizations to “develop a comparative analytical 
methodology and to develop the best range of estimates of exter- 
nal costs from secondary sources” for eight fuel cycles and four 
conservation options. In our study, a fuel cycle is defined as the 
series of physical and chemical processes and activities that are 
required to generate electricity from a specific fuel or resource. 
This foundation phase of the study is primarily limited to develop- 
ing and demonstrating methods for estimating impacts and their 
monetized value, what we term “damages” or “benefits,” leaving 
aside the extent to which such damages have been internalized. 
However, Appendix C provides the conceptual framework for eval- 
uating the extent of internalization. This report is a background 
document to introduce the study approach and to discuss the ma- 
jor conceptual and practical issues entailed by the incremental 
damage problem. As a background document, the report seeks to 
communicate an overview of the study and the important method- 
ological choices that were made to conduct the research. In 
successive sections of the report, the methodological tools used in 
the study are discussed; the ecological and health impacts are re- 
viewed using the coal fuel cycle as a reference case; and, in the 
final chapter, the methods for valuing impacts are detailed. 


16265 ( pp. 72-88, Paper 3.2.06) The new Czechoslovak 
energy policy. Jager, M. (Czechoslovak Academy of Sciences, 
Prague (Czechoslovakia). Inst. of General Energy Economy); Piha, 
M.; Vaverka, D. 1992. 216p. (CONF-920906—: 15. congress of the 
World Energy Council (WEC): energy and life, Madrid (Spain), 20- 
25 Sep 1992). In World Energy Council, 15th congress: Division 3. 
Energy and development. Technical session 3.2. Source: Organis- 
ing Committee of the 15th Congress of the World Energy Council, 
Avda. de America 32-9*, ES-28028 Madrid, Spain. 
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During the 1970s and the 1980s the centrally planned economy 
succeeded in ensuring the planned energy supplies, but at great 
capital cost with large claims on the state budget and environmen- 
tal damage. Low energy prices did not stimulate enterprises to 
implement modern efficient technologies or engage in energy con- 
servation. Czechoslovakia’s energy market is characterized by 
special conditions: the exhaustibility of the fossil fuel reserves, 
capital intensive energy economy and a long pay-back time for 
investments. The current energy policy is based on the Czechoslo- 
vak economic policy which aims to transform the economy to a 
market-based one. The state energy policy increases measures to: 
create a competitive environment, thus, reducing the energy inten- 
sity of the economy; integrate the Czechoslovak energy economy 
into the energy economy of the European Communities and other 
European Countries; provide environmentally friendly energy 
sources and energy utilisation technologies, Energy pricing policy 
is an important factor. At the end of 1992, the remaining direct and 
indirect subsidies for fuels and energy will be abolished. The en- 
ergy economy enterprises will be privatised and re-organised in two 
steps, beginning in 1992 and culminating in 1993. 2 refs., 5 tabs. 


2940 Fossil Fuels 


Refer also to citation(s) 14818, 15157, 15262, 15758, 15760, 
16183, 16250, 16251, 16262 


16266 (NEI-NO-321) Facts publication: Norwegian 
petroleum activity 1993. Madsen, Oe.M. (ed.). Naerings- og En- 
ergidepartementet, Oslo (Norway). 1993. 120p. (in Norwegian). 
Order Number DES93778407. Source: OSTI; NTIS. 

The annual publication of the Ministry of Petroleum and Energy 
describes the offshore activities of exploration, development, and 
recovery together with the systems of transporting petroleum and 
natural gas on the Norwegian continental shelf in 1992. Topics be- 
ing described are: National management of the petroleum activity; 
the petroleum activity and national economy; revenue; onshore ac- 
tivities and petroleum research; petroleum resources; production; 
investments; the marketing of national produced petroleum; 
petroleum activity and environment; the license-political framework; 
licensing and allocation; exploration activity; fields in production; 
fields under development; fiekis in the planning phase; transport 
systems; licensors on the Norwegian continental shelf; industrial 
shares of fields and recovery allowances. 21 figs., 10 tabs. 


16267 (WP-90-51) Global energy /CO2 projections. Sinyak, 
Y. International Inst. for Applied Systems Analysis, Laxenburg 
(Austria). Sep 1990. [39p.] Order Number DE93615065. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Section headings are: (1) Social and economic problems of the 
21% century and the role of energy supply systems (2) Energy- 
environment interactions as a central point of energy research 
activities (3) New ways of technological progress and its impacts 
on energy demand and supply (4) Long-term global energy projec- 
tions (5) Comparative analysis of global long-term energy /CO2 
studies (6) Conclusions. The author shows that, in order to allevi- 
ate the negative impacts of energy systems on the climate, it will 
be necessary to undertake tremendous efforts to improve the en- 
ergy use efficiency, to drastically change the primary energy mix, 
and, at the same time, to take action to reduce greenhouse emis- 
sions from other sources and increase the CO, sink through 
enhanced reforestation. (Quittner). 


2950 Hydrogen and Synthetic Fuels 


16268 (Riso-R-675(DA)) Hydrogen as an energy carrier. 
Morthorst, P.E.; Nielsen, L.H.; Schleisner, L. Risoe National Lab., 
Roskilde (Denmark). Systems Analysis. Jan 1993. 142p. (In Dan- 
ish). Contract ENS-151/90-0030;Contract ENS-151/92-0030. Order 
Number DE93778272. Source: OSTI; NTIS; Also available from 
Risoe Library, DK-4000 Roskilde, Denmark. 

EFP-90; EFP-92. 

The purpose of this report has been to investigate the possibili- 
ties for introducing hydrogen as an energy carrier in the energy 
system in the future in Denmark and to estimate the economic and 
environmental consequences hereby. Different technologies for 
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production, storage, transportation and utilization of hydrogen are 
described in the report and the most relevant technologies for Den- 
mark have been used in the different scenarios, estimating how 
hydrogen can be introduced in the Danish energy system in the 
year 2030. The report is the final report on the project "Hydrogen 
as an energy carrier” financed by ELSAM, ELKRAFT, and the Dan- 
ish Energy Agency. (au) (61 tabs., 45 ills., 114 refs.). 


2960 Electric Power 


Refer also to citation(s) 15749, 16262, 16263, 16338, 
16340, 16341, 16342, 16343, 16344, 16345, 16346, 16347 


16269 (ETDE-IT—93-83) Policies and means to assess and 
improve service quality in electricity supply systems. 
Lagostena, L.; Mirra, C.; Noferi, P.L.; Sani, G. Ente Nazionale per 
Energia Elettrica, Florence (Italy). Mar 1992. 11p. (In French). Or- 
der Number DE93778045. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Quality of electricity supply to users consists of a series of char- 
acteristics of the voltage at the points of delivery. This report 
shows how service quality, in the past basically related to the toler- 
ance of voltage and frequency with respect to the nominal value, 
as well as, to the continuity of supply, is nowadays assessed also 
in relation to other aspects, generally referred to as disturbances. 
Short interruptions, voltage dips, transient overvoltages, harmonics 
and flicker are mainly taken into consideration. A description is 
given of the approach adopted by ENEL (the Italian Electricity 
Board) in order to evaluate and, if required, improve the quality of 
service, based upon the acquisition of data related to faults, inter- 
ruptions and disturbances. These data are processed in order to 
obtain significant indices on the state of the network and on the ef- 
fectiveness of the actions which can be implemented. Finally, the 
measures which may lead to an improvement in the quality of 
service are identified, and potential advantages, in terms of the re- 
duction of non-supplied energy and number of faults, of adopting 
appropriate automatic devices and optimizing maintenance work on 
some distribution networks are illustrated. 


16339, 


16270 (ORNL/FTR-4492) [Central American Rural Electrifi- 
cation (CARES) project]: Foreign trip report, November 9-27, 
1992. Shonder, J.A. Oak Ridge National Lab., TN (United States). 
21 Dec 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009780. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

ORNL has been contracted by the US Agency for International 
Development's (USAID) Regional Office for Central America and 
Panama (ROCAP) to provide both periodic assessments and final 
formal evaluation of the activities of the Central American Rural 
Electrification Support project (CARES). The purpose of this trip 
was twofold: (1) to provide an assessment of CARES support for 
municipal utilities in Guatemala, and its support for the creation of 
an autonomous utility on the island of Roatan, Honduras; and (2) 
to develop draft plans for final evaluation of the project. 
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Refer also to citation(s) 16338, 16339, 
16343, 16344, 16345, 16346, 16347 


16340, 16341, 16342, 


16271 (CONF-9211151-1) Transportation energy policy: 
Back to the past or ahead to the future?. Greene, D.L. Oak 
Ridge National Lab., TN (United States). [1992]. 38p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 20. annual lilinois energy conference; Chicago, 
IL (United States); 23-24 Nov 1992. Order Number DE93007814. 
Source: OSTI; NTIS; GPO Dep. 

The past 20 years have been both a great shock and a great ex- 
periment for the US transportation system. Our predominantly 
internal combustion engine (ICE)-powered, petroleum-based trans- 
portation system has proven to be robust and able to adapt. After 
nearly twenty years, the US transportation system is still 96% fu- 
eled by petroleum, ICE-powered, and consuming greater quantities 
and a greater percentage of US oil use than ever. But the costs to 
our nation of the OPEC cartel’s monopolization of the world oil 





market have been enormous, as have the envirorunental conse- 
quences of ever greater production, transportation, and combustion 
of petroleum. As we look toward the future, the experience of the 
past twenty years gives us reasons for both confidence and con- 
cern. The future appears to hold still greater challenges from local 
and global envirorunental problems, and a resurrected problem of 
oil dependence. Among many possible technological and economic 
solutions, none clearly emerges as the single best alternative. Yet 
we can learn much from our past mistakes and successes that can 
help formulate plans and policies for the future. The future will not 
be identical to the past and we must be prepared to envision, ex- 
periment, adapt, and change the course of history. Given the 
enormous uncertainties, it would be easy to do little and rely on the 
robustness of the oil-driven transportation system to muddle 
through. it would be easy to try to go back to the past. But we 
could lead the world into the future, not by promoting any one par- 
ticular technology or fuel, but by sending the right signals through 
the marketplace and aggressively pursuing research and develop- 


ment of technologies that hold promise for solving the problems of 
tomorrow. 


16272 ( pp. 182-192, Paper 3.3.11) Data requirements and 
database design for energy planning purposes for South 
Africa. Cooper, C.J. (Rand Afrikaans University, Johannesburg 
(South Africa). Inst. for Energy Studies). 1992. 330p. (CONF- 
920906—-: 15. congress of the World Energy Council (WEC): 
energy and life, Madrid (Spain), 20-25 Sep 1992). In World Energy 
Council, 15th congress: Division 3. Energy and development. 
Technical session 3.3. Source: Organising Committee of the 15th 
Congress of the World Energy Council, Avda. de America 32-9°, 
ES-28028 Madrid, Spain. 

Describes a project designed to develop a comprehensive en- 
ergy consumption database for South Africa. It was decided that 
five dimensions should be incorporated into the database namely: 
form of energy used (coal, oil, electricity, gas, biomass etc.) end- 
use of energy (thermal, mechanical, chemical, lighting, transport or 
non-energy purposes); economic sector; geographical distribution; 
time series electricity data were gathered via questionnaires sent to 
municipalities and Eskom clients, petroleum data obtained via the 
National Energy Council and some coal data from coal mines and 
retailers. 4 refs., 2 tabs. 


2990 Unconventional Sources and Power Genera- 
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Refer also to citation(s) 15668, 15699, 15713, 16232, 16243 


16273 (INIS-mf-13458) VALORAGUA: A model for the opii- 
mal operating strategy of mixed hydrothermal generating 
systems: Users’ manual for the mainframe computer version. 
Computer manual series. International Atomic Energy Agency, Vi- 
enna (Austria). Oct 1992. [228p.] Order Number DES3618603. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To provide assistance to its developing Member States in 
carrying out integrated power system expansion analysis, the Inter- 
national Atomic Energy Agency (IAEA) has developed the 
computer model WASP (Wien Automatic System Planning Pack- 
age). The WASP model has proven to be very useful for this 
purpose and is accepted worldwide as a sound tool for electricity 
planning. Notwithstanding its many advantages, certain shortcom- 
ings of the methodology have been noticed, in particular with 
regard to representation of hydroelectric power plants. In order to 
overcome these shortcomings, the IAEA decided to acquire the 
computer model called VALORAGUA, developed by the Electrici- 
dade de Portugal (EDP), for optimizing the operating strategy of a 
mixed hydro-thermal power system. This program, when used 
together with WASP, would allow economic optimization of hydro- 
thermal power systems with a large hydro component. The 
objective of the present document is to assist in the use of the 
VALORAGUA model and its auxiliary codes, as well as to clarify 
the interconnection between VALORAGUA and the WASP-III 
model. This report is organized into five main chapters. The first 
chapter serves as introduction. Chapter 2 defines the input data 
needed for every component of the electric power system. Chapter 
3 presents the output variables of the model within the standard 
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output tables that can be produced by VALORAGUA. Chapter 4 
describes in detail all the input data needed by each program. It 
also includes the list of computer input data corresponding to the 
example described in Chapter 5, which is used to illustrate the ex- 
ecution of the VALORAGUA modules. Description of how to 
prepare the hydro data for the WASP-IIi model from the results ob- 
tained with the VALORAGUA model is given in Appendix A. Some 
auxiliary programs of the VALORAGUA model system, developed 
by EDP to help the user with the input data preparation, are de- 
scribed in Appendix B. Refs, figs and tabs. 


16274 (VF-UB-92-23) From farm land to electricity. Sundell, 
P. (Vattenfall Energisystem AB, Vaellingby (Sweden)); Ekeborg, T. 
Vattenfall AB, Vaellingby (Sweden). 3 Jun 1992. 137p. (in 
Swedish). Order Number DE93778450. Source: OSTI; NTIS; INIS. 

This study evaluates how much electricity that can be produced 
from one hectare of farm land with different combinations of bio- 
mass fuel - upgrading processes - cogeneration techniques. The 
yield from energy crops, energy forest and broad-leaved trees has 
been combined with possible upgrading processes. A number of 
combined heat and power techniques has been studied focusing 
on electric power efficiency in a combined heat and power applica- 
tion. The ambition has been to give rough estimations of the whole 
systems total electrical output. The biomass losses from source to 
end use nas been taken into account. Parameters such as econ- 
omy, environment and availability are only briefly discussed. The 
amount of power produced per hectare and year (MWh,/ha,yr) has 
been calculated for a number of system combinations. The input 
energy for cultivation, harvesting, upgrading, transport and power 
production is estimated. Using todays technology, it is the combi- 
nation Salix-gasification-combined cycle that gives the highest 
electricity production of the studied cases. Based on the assump- 
tions and calculations made in this study approximately 20 MWh,/ 
ha,yr is produced. If Salix is used as a solid fuel in a conventional 
steam cycle the net electricity production will be in the range of 13- 
15 MWhe/ha,yr. In terms of energy efficiency there is no gain in 
upgrading the fuel to briquettes, pellets or powder. The best sys- 
tem for energy grass is through gasification and combined cycle 
which will give an approximate net electricity production of 10-12 
MWh,/ha,yr and a heat production of 12-13 MWh/ha,yr. The en- 
ergy input is about 2-3 MWh/ha,yr. Energy grass used as fuel in an 
conventional steam cycle will give a net electricity production of 7 
MWh./ha,yr and a heat production of 17 MWtvha,yr. (59 refs., 26 
figs., 18 tabs.). 
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16275 (CONF-930270—-) MHD contractors’ review confer- 
ence. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1993]. 212p. Sponsored by USDOE, Washington, DC 
(United States). From MHD contractor's review meeting; Pittsburgh, 
PA (United States); 2-4 Feb 1993. Order Number DE93009883. 
Source: OSTI; NTIS; GPO Dep. 

The MHD Contractors’ Review Conference was held at Pitts- 
burgh, Pa., February 2-4, 1993. Eleven papers were presented. 
Papers were related to the CDIF topping cycle, to the CFFF bot- 
toming cycle, diagnostic techniques, heat recovery, seed recovery, 
design of a coal-fired MHD retrofit plant and the design of a retrofit 
MHD magnet. Papers have not been entered individually in view of 
the rather narrow subject area. 


16276 (DOE/ET/10815-206) MHD can clean up the environ- 
ment. Sheth, A.C.; Crawford, L.W.; Holt, J.K. Tennessee Univ., 
Tullahoma, TN (United States). Space Inst. [1993]. 12p. Sponsored 
by USDOE, Washington, DD (United States). DOE Contract AC02- 
79ET10815. (CONF-930433-1: 55. annual American power 
conference, Chicago, IL (United States), 13-15 Apr 1993). Order 
Number DE93008015. Source: OSTI; NTIS; GPO Dep. 
Magnetohydrodynamics (MHD) involves interactions among elec- 
tromagnetic fields and electrically conducting gases and liquids. 
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The most developed application for MM in the United States is for 
central station electric power generation using a coal-fired com- 
bined cycle system. Proof-of-Concept (POC) scale demonstration 
of the downstream components used in this technology is currently 
being carried out at the US Department of Energy's (DOE) Coal- 
Fired Flow Facility (CFFF), located at the University of Tennessee 
Space Institute (UTSI). Some of the attractive features of MHD in- 
clude: A potential for increasing overall plant efficiency to 60% as 
compared to <40% for conventional power plants. Provision of 
built-in controls to eliminate/reduce the emissions of acid rain pre- 
cursors, such as SO» and NO, well below the existing New Source 
Performance Standards (NSPS) and Clean Air Act requirements. 
Provision of adequate particulate resistivity for easy and efficient 
capture of submicron sized panicles in dry and wet electrostatic 
precipitators. Provision of built-in control to eliminate/reduce the 
Clo/HCI emission problems common to waste incinerators. Produc- 
ing nearly zero emissions of priority pollutants (inorganics as well 
as organics on a pound per pound of coal basis) in comparison to 
conventional coal-fired facilities. Environmentally acceptable solid 
and liquid waste streams, and release of less CO, (a suspected 
greenhouse gas) per unit of electricity generated than the conven- 
tional power plant due to the increased efficiency. 


16277 (DOE/PC/79672-T5) MHD seed recovery/ 
regeneration, Phase 2: Technical progress report quarter end- 
ing November 27, 1992. TRW, Inc., Redondo Beach, CA (United 
States). Applied Technology Div. 1992. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79672. 
Order Number DE93011457. Source: OSTI; NTIS; GPO Dep. 

Task | calls for the design, procurement, construction, and instal- 
lation of the Seed Regeneration Proof-of-Concept Facility (SRPF) 
that will produce tonnage quantities of recyclable potassium for- 
mate seed at a design rate of 250 lb/hr for testing in the channel at 
the CDIF while collecting data that will be used to upgrade the de- 
sign of a 300 MW; system. Approximately 12 tons of KCOOH (dry 
basis) as 70-75 wt % solution have been produced. The long-term 
plant securing operations which were started in May were com- 
pleted during this reporting period. Securing operations included 
both the front end of the plant (potassium sulfate reaction and 
solids separation/washing units) and the evaporator/crystallizer. In 
addition, weekly preventative maintenance was performed. TRW is 
awaiting word from the CDIF in Montana that it is alright to ship the 
41 drums of concentrated potassium formate final product to Mon- 
tana. 


16278 (DOE/PC/88928-1) Corrosion and arc erosion in 
MHD channels: Quarterly progress report, Aprii-June 1989. 
Montana State Univ., Bozeman, MT (United States). Dept. of 
Mechanical Engineering. 1989. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-88PC88928. 
Order Number DE93011616. Source: OSTI; NTIS; GPO Dep. 
Activity during this Quarter has included the following: Several 
more electrodes and side wall pegs have been received from Avco. 
Some of these are being prepared for optical and electron micro- 
scope examination. Some literature on sulfidation under MHD 
conditions has been found. A method for inferring the magnitude of 
the leakage current flowing through the slag layer has been de- 
vised and applied to the analysis of many CDIF runs and a few 
Avco Mark 6 runs. A critical issue currently being investigated is 
the viability of tungsten, or tungsten-containing alloys such as W- 
Cu, and WC-CU in the MHD environment. On the anode wall, as 
an electrode cladding, tungsten could provide a cost-saving alter- 
native to Pt, especially for a grooved, slagging anode design which 
is prohibitively costly when fabricated out of Pt. On the cathode, 
W-Cu has been used to extend the life of cathode leading edges 
as well as the anodic edges of pegs on the cathode end, and one 
or two pegs up from there, on the sidewalls. Lifetimes have been 
extended well beyond that of pure copper alone. Past work at Avco 
demonstrates that the life of these claddings appears to depend 
upon the tungsten content of the alloy used. The more tungsten in 
the tungsten-copper alloy, the longer-wearing they appear to be. 
There is however no quantitative data available comparing these 
materials in terms of lifetime or in their corrosion resistance. 
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16279 (ETDE-IT-93-105) ENEA R&D program on Italian 
MHD power plants. Capra, M.; Di Bartolomeo, M. ENEA, Casac- 
cia (Italy). Area Energetica. 1992. 4p. (CONF-9210333-3: 11. 
international conference on MHD electrical power generation, 
Pechino (China), 12-16 Oct 1992). Order Number DE93778115. 
Source: OSTI; NTIS (US Sales Only). 

ENEA, the Italian Agency for New Technology, Energy and the 
Environment, with reference to the input from the Italian Energy 
Plan concerning the rational use of fossil fuels, is carrying out a 
promotional action towards Italian industry for components and 
advanced technologies (combined cycles, fuel cells, magnetohydro- 
dynamics (MHD), fluid beds) in cooperation with the other national 
Energy Boards. In order to coordinate ENEA programs and activi- 
ties in the field of MHD technology, a Management Committee, 
chaired by ENEA and composed by ENEA and the industrial 
partners of the Consorzio MHD, was formed in 1988. The Manage- 
ment Committee has defined a multi-annual reference R&D 
program on MHD technologies and critical components. The main 
goal of this program is to achieve a critical engineering data base 
for the final decision on proceeding with the design and realization 
of a power plant retrofitted with a MHD system. This approach 
foresees a gradual development of experimental test-facilities to 
support scale-up and component design. The ENEA R&D program 
both for gas and coal fired MHD plants is very extensive and deep. 
Therefore it allows, jointly with the CNR (Italian National Research 
Council) program concerning superconducting magnets, to cover 
the most critical fields connected to the development of MHD tech- 
nology for electrical energy production. 


16280 (ETDE-IT—93-106) Description and first experimental 
results of micos, a test facility for magnetohydrodynamic and 
high temperature applications. Avitabile, M.; Calabro, A.; Capra, 
M.; Kropp, C.A. ENEA, Casaccia (italy). Area Energetica. 1992. 6p. 
(CONF-9210333—2: 11. international conference on MHD electrical 
power generation, Pechino (China), 12-16 Oct 1992). Order Num- 
ber DE93778119. Source: OSTI; NTIS (US Sales Only). 

MICOS (Multi-purpose Installation for Combustion Studies) was 
designed to operate at very high temperatures in order to test ma- 
terials and components for applications in the toping cycles of 
MHD (Magneto-Hydro-Dynamics) power generators, as well as, in 
the upper thermal level sections of power plants with high tempera- 
ture process fluids. Moreover, the facility could be used as a test 
bench for the development, calibration and qualification of instru- 
mentation for high temperature diagnostics. The facility mainly 
consists of a cylindrical combustion chamber, cooled with longitudi- 
nal water channels. where a controlled flow rate of a hydrocarbon 
mixture (Tetrene, stoichiometric formula C3.09 H5.33) is burned by 
controlled flow-rates of oxygen and air. Hot gasses are driven from 
combustor to different test chambers depending of the actual test 
section. Test data predictions are done with computer codes either 
for facility process values and for thermal fields in the test sections. 
In this paper, a short description of the MICOS facility and its gas 
feeding subsystems is given together with more detailed informa- 
tion on the combustor and test sections, process control and data 
acquisition systems design. Test plan progress and test data from 
shakedown and actual test activities are presented and discussed 
by comparison with predictions and analyses of applied computer 
codes. 


16281 (ETDE-IT-93-107) Preparation of ceramic materials 
and elements for super-hot MHD electrodes. Fassina, P.; 
Capra, M.; Zanotti, M.; Luzzatto, C. ENEA, Casaccia (Italy); ENEA, 
Bologna (italy); Ansaldo SpA, Genoa (italy). Research Div. 1992. 
5p. (CONF-9210333—1: 11. international conference on MHD elec- 
trical power generation, Pechino (China), 12-16 Oct 1992). Order 
Number DE93778122. Source: OSTI; NTIS (US Sales Only). 
Within the framework of the program promoted by ENEA (italian 
Agency for Energy, New Technologies and the Environment) on 
magnetonydrodynamic (MHD) Systems, ENEA, Ansaldo Ricerche 
and Temav started a research and development activity on ceramic 
materials for the electrodes of the MHD channel at high tempera- 
ture. The design input for the ceramic material used in the plasma 
was Zirconia doped by yttria or ceria, and two different kinds of 
junctions for the electrode assembly (sintered body brazing or pow- 
der plasma spraying). The hot electrodes will be tested on a 1 MV 





MIDA facility. The first step of this activity was the development 
and set up of the following processes: powder production, sintered 
bodies manufacturing, plasma spraying, electrode assembly. The 
material was characterized by microstructural, electrical, thermome- 
chanical and NDE points of view. In the first phase of activities, 50 
kg of powder, 300 sintered components for characterization and for 
the electrodes, and 50 assembled electrodes were produced. 
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16282 (ANL-—92/94) Nondestructive characterization meth- 
ods for monolithic solid oxide fuel cells. Ellingson, W.A. 
Argonne National Lab., IL (United States). Jan 1993. 54p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE93008900. Source: OSTI; 
NTIS; GPO Dep. 

Monolithic solid oxide fuel cells (MSOFCS) represent a potential 
breakthrough in fuel cell technology, provided that reliable fabrica- 
tion methods can be developed. Fabrication difficulties arise in 
several steps of the processing: First is the fabrication of uniform 
thin (305 yum) single-layer and trilayer green tapes (the trilayer 
tapes of anode/electrolyte/cathode and anode/interconnect/cathode 
must have similar coefficients of thermal expansion to sinter uni- 
formly and to have the necessary electrochemical properties); 
Second is the development of fuel and oxidant channels in which 
residual stresses are likely to develop in the tapes; Third is the fab- 
rication of a “complete” cell for which the bond quality between 
layers and the quality of the trilayers must be established; and 
Last, attachment of fuel and oxidant manifolds and verification of 
seal integrity. Purpose of this report is to assess nondestructive 
characterization methods that could be developed for application to 
laboratory, prototype, and full-scale MSOFCs. 


16283 
technology development program]: Quarterly technical 
progress narrative No. 30, March 1, 1990—May 31, 1990. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Advanced 
Energy Systems Div. Jun 1990. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-82MC24223. 
Order Number DE93010975. Source: OSTI; NTIS; GPO Dep. 

This report addresses the fourth logical unit of work of a multi- 
year program whose overall objective is the development of a 
gas-cooled phosphoric acid fuel cell (PAFC) for electric utility power 
plant application. This PAFC Technology Development Program 
continuation is structured to build upon the current cell technology 
baseline so as to advance critical component technologies to meet 
the performance, endurance, reliability and cost goals associated 
with successful energy service. The primary technical objectives es- 
tablished for achievement in the fourth logical unit of the program, 
estimated to cover the period August 24, 1987 through December 
1991 inclusive, are: (1) Demonstrate performance endurance of 
current cell technology in 10-cell stacks at 70 psia, 190°C, and 
267 mA/cm?. (2) Select and utilize materials, procedures, and 
methods that improve cell degradation rate to less than 8 mV/1000 
hours. (83) Develop cost-effective criteria, processes, and design 
configurations for stack components. (4) Develop design configura- 
tion for multiple stack unit and a single 100 kW size fuel cell stack 
and attain performance goals. (5) Develop design configuration for 
a 375 kW fuel cell module and demonstrate by test the average 
cell beginning-of-use performance objectives. (6) Manufacture two 
375 kW fuel cell modules and establish performance characteristics 
and interactions with other systems in a pilot power plant. 


(DOE/MC/24223-2864) [Gas cooled tuel cell systems 


16284 (DOE/METC—92/6127, pp. 10-14) EPRI perspective. 
Gillis, E.A. (Electric Power Research Inst., Palo Alto, CA (US)). US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Jul 1992. (CONF-920748—: 4. annual fuel cells contractors review 
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meeting, Morgantown, WV (United States), 14-15 Jul 1992). In Pro- 
ceedings of the fourth annual fuel cells contractors review meeting. 
176p. Order Number DE92001290. Source: OSTI; NTIS; INIS. 

EPRI has sponsored fuel cell R, D&D since the Institute was 
founded in 1972. At the present time, most of EPRI’s technical ef- 
forts are aimed at the development, demonstration and commercial 
introduction of MCFC for dispersed generation applications in the 
U.S. electric utility. EPRI staff are monitoring the operation of the 
larger scale PAFC power plant demonstration activities in part to 
provide pertinent information to our utility clients and in part be- 
cause these plants include technology developed under past EPRI- 
sponsored programs. EPRI’s current activities in SOFC are limited 
to fundamental and applied research on materials and fabrication 
processes. A significant portion of the EPRI work involves interact- 
ing with utility clients with two objectives in mind: first, to define 
and identify utility applications best suited to the technical and op- 
erational characteristics of fuel cells, and second, to use this 
information to define (and refine) the technical and operational re- 
quirements as a means to guide our fuel cell R, D & D program 
and to help manufacturers provide optimum products. 


16285 (DOE/METC—92/6127, pp. 15) DOE's vehicular puel 
cell R&D program. Patil, P.G. (Dept. of Energy, Washington, DC 
(US)). USDOE Morgantown Energy Technology Center, WV 
(United States). Jul 1992. (CONF-920748-: 4. annual fuel cells 
contractors review meeting, Morgantown, WV (United States), 
14-15 Jul 1992). In Proceedings of the fourth annual fuel cells con- 
tractors review meeting. 176p. Order Number DE92001290. 
Source: OSTI; NTIS; INIS. 

Fuel cell power systems can potentially replace the internal com- 
bustion engine in all areas of ground transportation in the 21st 
century, including passenger cars, trucks, buses, and trains. Fuel 
cells have significantly higher fuel efficiency and greatly reduced 
emissions compared with internal combustion engines. Thus, fuel 
cell vehicles could have a major impact on reducing petroleum 
consumption and on improving air quality. This paper provides an 
update on the status DOE’s programs on fuel cells for vehicular 
applications. The DOE Fuel Cells For Transportation Program is 
structured to advance fuel cell technologies from the R&D phase, 
through system development and engineering scale-up, to demon- 
stration in vehicles. Near-term efforts are directed at phosphoric 
acid fuel cells (PAFC) as the most well-developed technology for 
transportation at this time. A project is underway to build and test 
three methanol-fueled, PAFC-powered urban transit buses. These 
test-bed buses, to be delivered in FY 1994, will provide perfor- 
mance equivalent to diesel buses, but with tail-pipe emissions 
reduced by more than 99%. For cars and other light-duty vehicles, 
the program is directed at proton-exchange-membrane (PEM) fuel 
cells for mid-term introduction, and solid oxide fuel cells (SOFC) for 
long-term application and greater capability. PEM fuel cells can 
achieve the power density required for cars and vans, and much 
R&D is presently directly towards performance optimization, cost 
reduction, and system integration. The PEM technology is expected 
to be ready for vehicle demonstration in the late 1990's. The SOFC 
system, although at an early stage of development now, may offer 
the best long-term prospects for transportation since it does not re- 
quire precious metal catalysts or a separate external reformer. 


16286 (DOE/METC—92/6127, pp. 19-25) An update of ERC’s 
carbonate fuel cell development program. Bernard, R. (Energy 
Research Corp., Danbury, CT (US)); Doyon, J.; Paetsch, L.; Patel, 
P.; Skok, A.; Yuh, C.; Steinfeld, G.; O’Shea, T. USDOE Morgan- 
town Energy Technology Center, WV (United States). Jul 1992. 
DOE Contract AC21-90MC27168. (CONF-920748-: 4. annual fuel 
cells contractors review meeting, Morgantown, WV (United States), 
14-15 Jul 1992). In Proceedings of the fourth annual fuel cells con- 
tractors review meeting. 176p. Order Number DE92001290. 
Source: OSTI; NTIS; INIS. 

ERC has made significant accomplishments in stack height 
scale-up, resolved issues relevant to attainment of a long useful 
life for the carbonate fuel cell, and progressed towards addressing 
organizational and financial aspects of power plant demonstration. 


16287 (DOE/METC—92/6127, pp. 26-28) Simulated coal gas 
MCFC power plant system verification. Benjamin, T.G. (M-C 
Power Corp., Burr Ridge, IL (US)); Camara, E.H.; Marianowski, 
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L.G. USDOE Morgantown Energy Technology Center, WV (United 
States). Jul 1992. DOE Contract AC21-90MC27394. (CONF- 
920748-: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fue/ cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

The overall program objective is the demonstration of a full- 
¢cale, full-height IMHEXO molten carbonate fuel cell stack in a 250 
kW dual-fuel power plant test on natural gas and simulated coal 
gas. Issues impeding development of manufacturing and testing fa- 
cilities will be addressed in support of MCFC stack research and 
power plant development. Issues will be identified and resolved in 
engineering, manufacturing, assembling, cost, performance, and 
endurance of the stack repeat and non-repeat components. The 
tasks of the program are: TASK 1. Commercialization; TASK 2. 
Power Plant Development; TASK 3.; Manufacturing Facilities De- 
velopment; TASK 4. Testing Facility Development; TASK 5. Stack 
Research; and TASK 6. Advanced Research & Technology Devel- 
opment. 


16288 (DCE/METC-—92/6127, pp. 29-30) Fuel cell stationary 
power commercialization overview. Lueckel, W.J. Jr. (Interna- 
tional Fuel Celis Corp., South Windsor, CT (US)). USDOE 
Morgantown Energy Technology Center, WV (United States). Jul 
1992. (CONF-920748-: 4. annual fuel cells contractors review 
meeting, Morgantown, WV (United States), 14-15 Jul 1992). In Pro- 
ceedings of the fourth annual fuel cells contractors review meeting. 
176p. Order Number DE92001290. Source: OSTI; NTIS; INIS. 

International Fuel Cells (a subsidiary of United Technologies Cor- 
poration) product objectives are to develop, produce, sell and 
service clean and efficient fuel cell power generators for the 
aerospace, defense and commercial markets. This paper summa- 
rizes recent activities aimed at commercializing two types of fuel 
cell plants—-phosphoric acid and molten carbonate. 


16289 (DOE/METC—92/6127, pp. 31-41) ANL’s research and 
development of alternative components for MCFCs. Kucera, 


G.H. (Argonne National Lab., IL (US)). USDOE Morgantown En- 
ergy Technology Center, WV (United States). Jul 1992. DOE 
Contract W-31109-ENG-38. (CONF-920748-: 4. annual fuel cells 
contractors review meeting, Morgantown, WV (United States), 
14-15 Jul 1992). In Proceedings of the fourth annual fuel celis con- 


tractors review meeting. 
Source: OSTI; NTIS; INIS. 

Molten carbonate fuel cell (MCFC) systems are currently limited 
by several technical problems. The objectives of this project are to 
focus on these problems and develop materials and cell compo- 
nents that will ameliorate or eliminate them. Specifically, new 
ceramic materials are being investigated for dimensionally stable 
electrode materials with improved chemical and electrochemical 
properties over the present NiO cathode and Ni/Cr and NV/AI an- 
odes. Also, alternative electrolyte formulations to the present 
LisCO3-K2CO3 are being studied to reduce nickel oxide solubility, 
minimize differential electrolyte migration, and reduce component 
corrosion. 


176p. Order Number DE92001290. 


16290 (DOE/METC—92/6127, pp. 42-45) Effects of coak 
derived trace species on the performance of carbonate fuel 
cells. Pigeaud, A. (Energy Research Corp., Danbury, CT (US)); 
Wilemski, G. USDOE Morgantown Energy Technology Center, WV 
(United States). Jul 1992. DOE Contract AC21-88MC25009. 
(CONF-920748—: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

Based on the results of this project as well as input from previ- 
ous studies, it was observed that NH3, Cd, Hg, and Sn have no 
noticeable effects on carbonate fuel cell performance. Zn and Pb 
(the latter in the presence of Se) had minor effects, while the inter- 
actions of H2S, HC, H2Se and As are more significant. Because 
H2S had already been extensively investigated earlier by various 
groups, the focus in this study was centered on the latter three ele- 
ments. It appears that HCZ, H2Se, and As need to be limited to 
sub-ppm levels in a manner similar to H2S. These findings, of 
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course, shoukd be considered qualitative because they were ob- 
tained in single, isothermally operated, bench-scale cells, and are 
applicable for individual contaminants. 


16291 (DOE/METC—92/6127, pp. 46-52) Impact of protective 
oxides on cathode-side resistances in MCFCs. Remick, R.J. 
(M-C Power Corp., Burr Ridge, IL (US)); Osif, T.L. USDOE Mor- 
gantown Energy Technology Center, WV (United States). Jul 1992. 
DOE Contract AC21-90MC27394. (CONF-920748-: 4. annual fuel 
cells contractors review meeting, Morgantown, WV (United States), 
14-15 Jul 1992). In Proceedings of the fourth annual fuel cells con- 
tractors review meeting. 176p. Order Number DE92001290. 
Source: OSTI; NTIS; INIS. 

Spalling of the oxide scale from 316 stainless steel hardware in 
the molten carbonate environment is likely due to the presence of 
frozen electrolyte in the porous scale. If the thickness of the scale 
can be kept to a minimum and the active components can be kept 
under compression, then spalling will not occur during thermal cy- 
cling in the area of contact between the cathode current collector 
and the bipolar separator plate. 


16292 (DOE/METC—92/6127, pp. 53-57) Understanding of 
carbonate fuel cell resistance issues for performance improve- 
ment. Chao-Yi Yuh (Energy Research Corp., Danbury, CT (US)); 
Johnsen, R. USDOE Morgantown Energy Technology Center, WV 
(United States). Jul 1992. DOE Contract AC21-90MC27168. 
(CONF-920748-: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

The overall objective of the current Task 6 under Contract DE- 
AC21-90MC27168 is to develop understanding as well as 
quantification of cell ohmic resistance in carbonate fuel cell. The 
important resistance-contributing interfaces and elements are being 
investigated in high-temperature out-of-cell resistance experiments, 
using an AC-impedance technique. It is expected that this research 
effort will provide insight to establish design providing low cell re- 
sistance and stable performance. 


16293 (DOE/METC—92/6127, pp. 58-64) MCFC diagnostics: 
HCl detection. Palmer, B.A. (Los Alamos National Lab., NM (US)); 
Funk, D.J. USDOE Morgantown Energy Technology Center, WV 
(United States). Jul 1992. (CONF-920748—: 4. annual fuel cells 
contractors review meeting, Morgantown, WV (United States), 
14-15 Jul 1992). In Proceedings of the fourth annual fuel cells con- 
tractors review meeting. 176p. Order Number DE92001290. 
Source: OSTI; NTIS; INIS. 

Molten carbonate fuel cells (MCFCS) are being developed for 
large scale power generation. One source of fuel for MCFCs is 
coal gasifiers. This in turn presents the problem of coal gas con- 
taminants and their effect on the MCFC. Of these contaminants 
(Pigeaud, June 1991), HCI is the contaminant that can have the 
greatest adverse effect. Those results indicate that HC! has the ef- 
fect of first being adsorbed by the carbonate, second it converts to 
alkali chloride and particularly KCI, and third it volatilizes as KCI gas 
and is swept from the fuel cell. This has the effect of lowering the 
K+ content of the fuel cell, plugging the gas flow tubes, and effec- 
tively causing a shutdown of the fuel cell because of the changing 
eutectic mixture and a raising of the melting point. Because of this, 
our effort has been directed toward finding a suitable diagnostic for 
HCl. With this diagnostic we propose to investigate the physical 
parameters associated with HCl absorption and conversion to KCl. 
We also plan on taking this diagnostic to industry to test on a 
working MCFC to determine if the calculations for the HC! removal 
coupled with our measurements are verified in the test results. 


16294 (DOE/METC—92/6127, pp. 67-73) Considerations for 
the transition from fuel cell R & D to manufacturing. Cobb, 
M.A. (Michael A. Cobb & Co., Akron, OH (US)). USDOE Morgan- 
town Energy Technology Center, WV (United States). Jul 1992. 
(CONF-920748-: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 





There are a growing number of contractors within the present 
fuel cell community who have the potential of becoming high vol- 
ume manufacturers of fuel cell power plants or components. Many 
are transitioning from basic research operations to manufacturing 
for the first time. Moving a product from the R&D stage to a viable 
commercial product depends upon many factors. Some companies 
are more successful at it than others. We believe there is an un- 
derlying transition process from invention to market that is much 
the same for large, well established firms, as it is for start-ups. 
How well the process is understood and executed often determines 
the winners and losers in product commercialization. This paper 
presents a viewpoint on considerations for transitioning a new tech- 
nology into commercial production and discusses some affects on 
organizational development. 


16295 (DOE/METC—92/6127, pp. 74-76) DOE headquar- 
ters MHD/fuel cell support contract. Hirschenhofer, J.H. 
(Gilber’/Commonwealth, Inc., Reading, PA (US)). USDOE Morgan- 
town Energy Technology Center, WV (United States). Jul 1992. 
(CONF-920748—: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel celis contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

The objective of this contract is to acquire in-depth scientific en- 
gineering and program technical support for the U.S. Department 
of Energy, Headquarters, Fossil Energy, Office of Special Tech- 
nologies (DOE/OST). This office’s responsibilities include the 
development of advanced energy conversion systems based on 
maanetohydrodynamics and fuel cells. 

16296 


(DOE/METC—92/6127, pp. 77-83) Westinghouse 


PAFC program update. Kelly, J.L. (Westinghouse Electric Corp., 
Large, PA (US)); Pereira, A.J.; Wright, M.K.; Kush, A.K. USDOE 
Morgantown Energy Technology Center, WV (United States). Jul 
1992. DOE Contract AC21-82MC24223. (CONF-920748-: 4. an- 
nual fuel cells contractors review meeting, Morgantown, WV 


(United States), 14-15 Jul 1992). In Proceedings of the fourth an- 
nual fuel cells contractors review meeting. 176p. Order Number 
DE92001290. Source: OSTI; NTIS; INIS. 

Completion of the cell technology and manufacturing process de- 
velopments and the supporting cell/stack engineering effort have 
culminated in the programs end product, namely the module. Two 
modules were built and appropriately tested. The first is designated 
the Engineering Model Module, and the second the Demonstration 
Module. 


16297 (DOE/METC—92/6127, pp. 84-86) Advanced water- 
cooled phosphoric acid fuel cell development. Scheffler, G.W. 
(International Fuel Cells Corp., South Windsor, CT (US)). USDOE 
Morgantown Energy Technology Center, WV (United States). Jul 
1992. DOE Contract AC21-88MC24221. (CONF-920748—: 4. an- 
nual fuel cells contractors review meeting, Morgantown, WV 
(United States), 14-15 Jul 1992). in Proceedings of the fourth an- 
nual fuel cells contractors review meeting. 176p. Order Number 
DE92001290. Source: OSTI; NTIS; INIS. 

The objective of this research and development effort is to im- 
prove the performance and minimize the cost of the existing 
water-cooled, phosphoric acid fuel cell stack technology. The im- 
proved stack technology shall be capable of demonstrating a 
power density of at least 175 watts per square foot over a 40,000 
hour useful life and a projected manufactured cost of less than 
$400 per kilowatt in initial production for electric utility applications. 


16298 (DOE/METC—92/6127, pp. 89-93) Supporting re- 
search for MSOFC development. Krumpelt, M. (Argonne National 
Lab., IL (US)); Balachandran, U.; Dorris, S.; Dees, D.; Majumdar, 
S. USDOE Morgantown Energy Technology Center, WV (United 
States). Jul 1992. DOE Contract AC21-89MC26006. (CONF- 
920748-: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

Argonne National Laboratory is providing support to Allied Signal 
Aerospace Company in the development of the monolithic solid ox- 
ide fuel cell (MSOFC). 


30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 


16299 (DOE/METC-—92/6127, pp. 94-101) Perovskite solid 
electrolytes for SOFC. Sammelis, A.F. (Eltron Research, Inc., Au- 
rora, IL (US)). USDOE Morgantown Energy Technology Center, 
WV (United States). Jul 1992. DOE Contract FG02-90ER80910. 
(CONF-920748-: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

The object of this program is to experimentally determine the 
utility of selected perovskite related solid electrolytes for application 
in SOFC’s operating at intermediate temperatures (600-750°C). 
Specific technical objectives addressed in this program include: 
Gaining useful insight into those crystallographic and thermody- 
namic parameters which influence both activation energy (Ea) for 
ionic transport and the population of ionic charge carriers. Synthe- 
sizing selected perovskite related solid electrolyte powders 
expected to possess (i) low Eq for ionic conduction and (ii) an 
intrinsically high population of ionic charge carriers. Preparing sin- 
tered solid electrolyte disks and determine their ionic conductivity. 
Incorporating solid electrolytes demonstrating acceptable ionic con- 
ductivity into small research size SOFC’s operating at intermediate 
temperatures and determine their electrochemical performance. 
Determining the long-term stability of selected solid electrolyte ma- 
terials incorporated into SOFC’S. 


16300 (DOE/METC—92/6127, pp. 102-108) Jet vapor 
deposition of thin films tor solid oxide and other fuel cell appli- 
cations. Halpern, B.L. (Jet Process Corp., New Haven, CT (US)); 
Golz, J.W.; Di, Y. USDOE Morgantown Energy Technology Center, 
WV (United States). Jul 1992. DOE Contract FG05-91ER81156. 
(CONF-920748—: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

Fuel cells made with solid electrolytes such as yttria stabilized 
zirconia (YSZ) offer many advantages for energy generation [1]. 
These arise from fast electrode kinetics, a management free solid 
elecytrolyte of invariant composition, the ability to reform fuels and 
burn CO without need for COz recycle and an overall high system 
efficiency. However, several limitations hamper progress in 
SOFC’S: (a) the solid electrolyte has an intrinsic high resistivity (b) 
high temperature operation requires electrode materials which also 
are poorly conductive and (c) manufacturing costs are high. In 
order to circumvent these difficulties, Barnett [2] has recently pro- 
posed that the SOFC electrolyte be deposited as a thin film. The 
reduction in electrolyte resistivity permits lower temperature opera- 
tion; conductive Ag thin films could then be used in place of oxide 
electrodes, and both the range of usable fuels as well as the ther- 
modynamic reaction efficiency would be improved. The economic 
application of thin film techniques to fuel cell development poses 
unique problems. Here we describe our first attempts to demon- 
strate Jet Vapor Deposition (JVD) as a fast, economical route to 
making high quality YSZ thin film electrolyte layers for incorporation 
in SOFC's. 


16301 (DOE/METC—92/6127, pp. 109-112) Intermediate tem- 
perature electrolytes for SOFC. Bloom, |. (Argonne National Lab., 
IL (US)); Krumpelt, M. USDOE Morgantown Energy Technology 
Center, WV (United States). Jul 1992. (CONF-920748—: 4. annual 
fuel cells contractors review meeting, Morgantown, WV (United 
States), 14-15 Jul 1992). In Proceedings of the fourth annual fuel 
cells contractors review meeting. 176p. Order Number 
DE92001290. Source: OSTI; NTIS; INIS. 

The objective of this work is to identify a new set of materials 
that would allow the operation of the solid oxide fuel cell in the 
600-800°C temperature range. 


16302 (DOE/METC-—92/6127, pp. 113-123) Alternative mate- 
rials for solid oxide fuel cells: Factors affecting air-sintering 
of chromite interconnections. Chick, L.A. (Pacific Northwest 
Lab., Richland, WA (US)); Bates, J.L. USDOE Morgantown Energy 
Technology Center, WV (United States). Jul 1992. (CONF-920748— 
: 4. annual fuel cells contractors review meeting, Morgantown, WV 
(United States), 14-15 Jul 1992). In Proceedings of the fourth an- 
nual fuel cells contractors review meeting. 176p. Order Number 
DE92001290. Source: OSTI; NTIS; INIS. 
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The purpose of this research is to develop alternative materials 
for solid oxide fuel cell (SOFC) interconnections and electrodes 
with improved electrical, thermal and electrochemical properties. 
Another objective is to develop synthesis and fabrication processes 
for these materials whereby they can be consolidated in air into 
SOFC’'s. The approach is to (1) develop modifications of the cur- 
rent, state-of-the-art materials used in SOFC’s, (2) minimize the 
number of cations used in the SOFC materials to reduce potential 
deleterious interactions, (3) improve thermal, electrical, and electro- 
chemical properties, (4) develop methods to synthesize both 
state-of-the-art and alternative materials for the simultaneous fabri- 
cation and consolidation in air of the interconnections and 
electrodes with the solid electrolyte, and (5) understand electro- 
chemical reactions at materials interfaces and the effects of 
component compositions and processing on those reactions. 


16303 (DOE/METC—92/6127, pp. 124-132) Contaminant ef- 
fects In solid oxide fuel cells. Maskalick, N.J. (Westinghouse 
Electric Corp., Pittsburgh, PA (US)). USDOE Morgantown Energy 
Technology Center, WV (United States). Jul 1992. DOE Contract 
AC21-89MC26355. (CONF-920748-: 4. annual fuel cells contrac- 
tors review meeting, Morgantown, WV (United States), 14-15 Jul 
1992). In Proceedings of the fourth annual fuel celis contractors re- 
view meeting. 176p. Order Number DE92001290. Source: OSTI; 
NTIS; INIS. 

One objective of this study is to conduct a program to identify the 
long-term tolerance of the tubular solid oxide fuel cell (SOFC) to 
coal-derived fuel gas containing a mixture of three impurities: hy- 
drogen sulfide (H2S), hydrogen chloride (HCI), and ammonia (NHs), 
with the SOFC operating at 350 mA/cm*. Another objective is to 
learn whether the performance at 350 mA/cm?, of the SOFC would 
be affected by contact with silica (SiO2), carried over as a hydrate. 
Post-test analyses are carried out to describe any interaction with 
the SOFC in terms of direct structural or chemical changes. 


16304 (DOE/METC—92/6127, pp. 133-137) Sealant Research 


for solid oxide fuel cells. Bloom, |. (Argonne National Lab., IL 
(US)); Krumpelt, M. USDOE Morgantown Energy Technology Cen- 


ter, WV (United States). Jul 1992. (CONF-920748-: 4. annual fuel 
cells contractors review meeting, Morgantown, WV (United States), 
14-15 Jul 1992). In Proceedings of the fourth annual fuel cells con- 
tractors review meeting. 176p. Order Number DE92001290. 
Source: OSTI; NTIS; INIS. 

The objective of this work is to develop sealing materials for 
solid oxide fuel cells (SOFCs). A suitable sealant must form strong, 
dense bonds with SOFC components, be chemically and mechani- 
cally compatible with the components, be stable at 1000°C in the 
operating environment of the SOFC (H2 and H2O on the anode 
side, O2 on the cathode side), and must be nonconductive. 


16305 (DOE/MET C—92/6127, pp. 138-143) MSOFC develop- 
ment status. Minh, N.Q. (Allied-Signal Aerospace Co., Torrance, 
CA (US)). USDOE Morgantown Energy Technology Center, WV 
(United States). Jul 1992. DOE Contract AC21-89MC26006. 
(CONF-920748—: 4. annual fuel cells contractors review meeting, 
Morgantown, WV (United States), 14-15 Jul 1992). In Proceedings 
of the fourth annual fuel cells contractors review meeting. 176p. 
Order Number DE92001290. Source: OSTI; NTIS; INIS. 

The overall objective of this program is to advance materials and 
fabrication methodologies to develop a monolithic solid oxide fuel 
cell (MSOFC) system capable of meeting performance, life, and 
cost goals for coal-derived fuel applications. The technical effort of 
this program is aimed at creating a technology base that will be 
used to extend MSOFC development from proof of concept toward 
practical application. 


16306 (DOE/METC—92/6127, pp. 144-149) High temperature 
tubular solid oxide fuel cell development. USDOE Morgantown 
Energy Technology Center, WV (United States). Jul 1992. DOE 
Contract FC21-91MC28055. (CONF-920748—: 4. annual fuel cells 
contractors review meeting, Morgantown, WV (United States), 
14-15 Jul 1992). In Proceedings of the fourth annual fuel cells con- 
tractors review meeting. 176p. Order Number DE92001290. 
Source: OSTI; NTIS; INIS. 

The ultimate objective of this project is to develop tubular solid 
oxide fuel cell (SOFC) technology to the point of acceptable risk for 
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private sector commercialization. This objective involves the devel- 
opment of commercial market reference designs which, in turn, will 
define SOFC cost and performance criteria. The Cooperative 
Agreement is intended to advance the SOFC technology to the 
next phase of the total ultimate objective. It is intended that cell 
technology, which meets cost and performance criteria, will be de- 
veloped and demonstrated. This paper presents an overview of the 
Westinghouse tubular Solid Oxide Fuel Cell (SOFC) Technology, 
current program status and realized progress in the field test pro- 
grams. Activities which have followed the successful completion of 
the Multi-Kilowatt Generator (MKG) testing program are discussed 
herein. 


16307 (ETDE/JP-mf-93781115, pp. 50-54) Catalyst study on 
liquid-phase dehydrogenation of cyclohexane for thermo- 
regenerative fuel cell.: Liquid-phase dehydrogenation of 
cyclohexane with noble metal catalysts on carbon. Li, X. (The 
University of Tokyo, Tokyo (Japan). Faculty of Engineering); Ya- 
mashita, M.; Saito, Y. 17 Nov 1992. 56p. (in Japanese). In 
Preprints of the 13th Hydrogen Energy System Symposium. Order 
Number DE93781115. Source: OSTI; NTIS (US Sales Only). 

Liquid-phase dehydrogenation of cyclohexanes with suspended 
noble metal (Ru, Rh, Pd, Pt) catalysts on carbon was studied ex- 
perimentally to obtain the developmental guidance of new catalysts 
for thermo regenerative fuel cells. The catalytic activity of metal 
species was higher in order of Pt > Pd > Rh > Ru, and also 
higher on activated carbon than alumina for every species. The ac- 
tivity of the complex catalyst of Pd-Pt was only equivalent to the 
sum of each catalyst activity, while that of the complex catalyst of 
Pt-Ru was considerably strong. Aromatic additives to solution with 
the suspended catalyst reduced H2 evolution indicating the 
retardation effect of hydrogenation of aromatic rings on it. The re- 
tardation effect of ethylbenzene, benzene and toluene was, in 
particular, significant, and the complex catalyst of Pt-Ru with the 
highest hydrogenative activity was also strongly affected by aro- 
matic additives. 4 refs., 5 figs., 2 tabs. 


16308 (LA-UR-93-728) Polymer electrolyte fuel cells for 
transportation applications. Springer, T.E.; Wilson, M.S.; Garzon, 
F.H.; Zawodzinski, T.A.; Gottesfeld, S. Los Alamos National Lab., 
NM (United States). [1993]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9305150—1: Electric vehicle symposium, Honolulu, HI 
(United States), 16-23 May 1993). Order Number DE93008721. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The application of the polymer electrolyte fuel cell (PEFC) as a 
primary power source in electric vehicles has received incrming at- 
tention during the last few years. This increased attention has been 
fueled by a combination of significant technical advances in this 
field and by the initiation of some projects for the demonstration of 
a complete, PEFC-based power system in a bus or in a passenger 
car. Such demonstration pretieds reflect an increased faith of 
industry in the potential of this technology for transportation appli- 
cations, or, at least, in the need for a detailed evaluation of this 
potential Nevertheless, large scale transportation applications of 
PEFCs requim a continued concerted effort of research on cataly- 
sis, materials and components, combined with the engineering 
efforts addressing the complete power system. This is required to 
achieve cost effective, highly performing PEFC stack and power 
system. We describe in this contribution some recent results of 
work performed within the Core Research PEFC Program at Los 
Alamos National Laboratory, which has addressed transportation 
applications of PEFCs. 


16309 (LBL-33364) Sol-gel preparation of lon-conducting 
ceramics for use in thin films. Steinhauser, M.|. Lawrence 
Berkeley Lab., CA (United States). Dec 1992. 108p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93007720. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A metal alkoxide sol-gel solution suitable for depositing a thin 
film of Lap ¢Sro.4CoO3 on a porous substrate has been developed; 
such films should be useful in fuel cell electrode and oxygen 
separation membrane manufacture. Crack-free films have been de- 
posited on both dense and porous substrates by dip-coating and 
spin-coating techniques followed by a heat treatment in air. Fourier 





transform infrared spectroscopy was used to determine the chemi- 
cal structure of metal alkoxide solution system. X-ray diffraction 
was used to determine crystalline phases formed at various 
temperatures, while scanning electron microscopy was used to de- 
termine physical characteristics of the films. Surface coatings have 
been successfully applied to porous substrates through the control 
of the substrate pore size, deposition parameters, and firing pa- 
rameters. Conditions have been defined for which films can be 
deposited, and for which the physical and chemical characteristics 
of the film can be improved. A theoretical discussion of the chemi- 
cal reactions taking place before and after hydrolysis in the mixed 
alkoxide solutions is presented, and the conditions necessary for 
successful synthesis are defined. Applicability of these films as 
ionic and electronic conductors is discussed. 


16310 (LUTMDN-TMVK-5214) Heat balance program for a 
power station based on fuel cell and combined cycle. Rokni, 
M. Lund Univ. (Sweden). Dept. of Heat and Power Engineering. 
Sep 1992. 43p. (In Swedish). Order Number DE93778467. Source: 
OSTI; NTIS. 


Examination paper. 

The common definition of a fuel cell electrical efficiency is not 
sufficient to achieve complete calculation control on a fuel cell, but 
this is possible by introducing the two efficiency concepts defined 
in the report. The 'model’ presented in this study makes it possible 
to show how the process's total electrical efficiency varies with time 
of operation . The study shows that the stack voltage and the stack 
voltage decay rate are influential factors on a fuel cell cycle work- 
ing in the concept. The fuel cell efficiency decreases until it has 
reached a point where heat produced by the fuel cell is not suffi- 
cient to keep its temperature high enough. This critical point is 
important and should be the basis for all life cycle calculations of 
the concept. The study shows, as well, that a high fuel cell pres- 
sure has no effect on the process's total electrical efficiency. (au). 


16311 (NEI-DK-1090) An Introduction to solid oxide fuel 


cells. Mogensen, M. (Forskningscenter Risoe, (Denmark)); Bagger, 


C.; Aasberg-Petersen, K.; Christiansen, L.J.; Sander, B.; Nansen 
Paulsen, J. Elsamprojekt A/S, Fredericia (Denmark). Apr 1992. 
63p. Order Number DE93778281. Source: OSTI; NTIS. 

In this report, a survey of the important aspects of science and 
technology of solid oxide fuel cells for electricity production is 
given. The main subjects cover basic electrochemistry, choice of 
materials, fabrication methods, designs, fuel considerations, includ- 
ing coal gasification, efficiencies, operation characteristics and 
system studies for SOFC-plants. The main advantages of SOFC- 
plants are the potential for high electrical efficiencies and low 
emissions of SO2 and NOx. So far, only small SOFC-systems have 
been constructed and many years of R and D are required before 
large SOFC-plants can be built in a way which is competitive with 
other power plant technologies. (au) (48 refs.). 


16312 (PNL-SA-20784) SOFC chromite sintering and elec- 
trolyte/air-electrode interface reactions. Bates, J.L.; Chick, L.A.; 
Youngblood, G.E. Pacific Northwest Lab., Richland, WA (United 
States). Apr 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O6-76RL01830. (CONF- 
9204231—1: Workshop of fue! cell technology research and 
development, San Francisco, CA (United States), 29-30 Apr 1992). 
Order Number DE93008260. Source: OSTI; NTIS; GPO Dep. 

Air sintering of chromites was investigated in La(Sr)CrOs3, 
La(Ca)CrO3, and Y(Ca)CrO3. Effects of alkaline earth dopant level 
and chromium enrichment/depletion on chromite sintered densities 
and microstructures are discussed. Ac impedance spectroscopy 
and de polarization coupled with an unbonded interface cell were 
used to examine SOFC (solid oxide fuel cells) electrochemical re- 


actions at solid-solid-gas interfaces, particularly for La; _,Sr,MnO3. 
5 refs. 


16313 (PNL-SA-21446) Effects of composition on sintering 
of current interconnects in SOFC. Chick, L.A.; Bates, J.L. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-921114—4: Fuel cell seminar, 
Tucson, AZ (United States), 29 Nov - 2 dec 1992). Order Number 
DE93004837. Source: OSTI; NTIS; GPO Dep. 
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The sintering behavior of alkaline-earth-substituted lanthanum 
and yttrium chromites, which are candidates for the current inter- 
connect in solid oxide fuel cells (SOFC) was _ investigated. 
Extensive commercialization of SOFC technology may involve co- 
sintering as a method to reduce production costs. Co-sintering will 
require that the interconnect material reaches high density (closed 
porosity) under conditions in which the air-electrode material, a 
manganite, maintains substantial porosity and remains stable. 
Therefore, ideal chromite compositions are those that attain greater 
than 94% of theoretical density in high PO2 atmosphere at temper- 
atures near or below 1400°C. 
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Refer also to citation(s) 16261, 17220 


16314 (WSEO-92-158) Washington's energy strategy: An 
invitation to action. Washington State Energy Office, Olympia, 
WA (United States). Jan 1993. 69p. Sponsored by Washington 
State Energy Office, Olympia, WA (United States). Order Number 
DE93007485. Source: OSTI; NTIS; INIS. 

This report discusses topics in the following areas related to 
Washington State energy strategy: Transportation Challenges; En- 
ergy for Building, Farms, and Industry; Protecting Our Environment; 
Siting Energy Facilities; Role of the Washington State Energy Of- 
fice; Growth Planning for Energy Efficiency; Energy Education; 
Measuring of Progress; and Public Involvement in the Strategy. 


3201 Buildings 
Refer also to citation(s) 15239, 16166, 17234, 17271, 18577 


16315 (ETDE-mf-93774502) Installation of gas appliances. 
Space heating and water heating with natural gas. Technical 
rules, place of installation, combustion air supply, waste gas 
outlet. Arbeitsgemeinschaft fuer Sparsmen und Umweltfre- 
undlichen Energieverbrauch e.V. (ASUE), Hamburg (Germany); 
Bundesverband der Deutschen Gas- und Wasserwirtschaft e.V., 
Bonn (Germany); Deutscher Verein des Gas- und Wasserfaches 
e.V., Eschborn (Germany); Information Erdgas, Essen (Germany). 
1992. 48p. (In German). Order Number DE93774502. Source: 
OSTI; NTIS (US Sales Only). 

This brochure offers compact information on ‘Installation of Gas 
Appliances’. It briefly describes the most important regulations of 
the German Association of the Gas- and Water industry 1986 man- 
ual with special attention given to requirements for the location of 
installation, installation of gas appliances and waste gas outlets 
which are important for the craftsman. This includes waste gas pipe 
installation and function testing of the waste gas device. (orig./HS). 


16316 (EUR-13904) Computerized thermal and hygromet- 
ric analysis of external walls and flat roofs. Final report. 
Colombo, R. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre); Gilliaert, D. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1992. 30p. (in 
Italian). Source: OSTI; NTIS (US Sales Only). 

The temperature variations which occur around a structure con- 
dition its thermal behaviour and cause variations in its thermal 
conductivity. As a result of climatic changes, external walls can 
absorb a certain amount of humidity from the air and produce su- 
perficial or internal condensation. The results this has on buildings 
can be serious: increase in heat conduction by convection or by 
conduction; rapid degradation of materials; increase in external 
humidity; accentuation of the negative aspects of the indoor envi- 
ronment, unpleasant external appearance. The report explains the 
procedure to be followed in verifying whether a specific wall will be 
subject to condensation, explains the use of the GLASERG com- 
puter program, suggests a course of action if condensation is 
detected, illustrates the thermal and hygrometric characteristics of 
building materials and gives some examples of the application of 
the GLASERG program. 7 refs. 


ERA Vol. 18, No. 6 247 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3201 Bulidings 


16317 (EUR-14237) A strategy for heat pump development 
in Europe. Zegers, P. (ed.). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1992. 180p. (CONF-9109476—: 
Workshop on a strategy for heat pump development in Europe, 
Paris (France), 24-25 Sep 1991). Source: OSTI; NTIS (US Sales 
Only). 

Electric, absorption and internal combustion engine driven heat 
pumps in Europe are presented with commercial and technical as- 
pects, energy savings, environmental effects (poliutions: CFC, 
COz, NOx). (A.B.). refs., figs., tabs. 


16318 (EUR-14237, pp. 11-20) Heat pumps - applications 
and markets in bulldings and industry. Reay, D.A. Commission 
of the European Communities, Luxembourg (Luxembourg). 1992. 
(CONF-9109476—: Workshop on a strategy for heat pump develop- 
ment in Europe, Paris (France), 24-25 Sep 1991). In A strategy for 
heat pump development in Europe. 180p. Order Number 
DE93775314. Source: OSTI; NTIS (US Sales Only). 

This paper discusses the principal application areas for heat 
pumps for both heating and cooling. These inciude individual 
houses, commercial and large buildings, and industrial processes. 
Examples of available technologies are briefly described, and as- 
sessments of the current and potential markets made, quantified 
where possible. (Author). 5 figs. 


16319 (EUR-14237, pp. 21-36) Environmental aspects of 
heat pumps. Laue, H.J. (Informationszentrum Waermepumpen 
und Kaeltetechnik, Karlsruhe (Germany)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. (CONF- 
9109476—: Workshop on a strategy for heat pump development in 
Europe, Paris (France), 24-25 Sep 1991). In A strategy for heat 
pump development in Europe. 180p. Order Number DE93775314. 
Source: OSTI; NTIS (US Sales Only). 

Statistical and forecasting data are presented to underline the 
actual situation and possible future development of the relation be- 
tween energy and environment in general, the role of heat pumps 


for improving energy efficiency , and reducing CO2 emissions in 
particular. (A.B.). 10 refs., 7 figs., 12 tabs. 


16320 (EUR-14237, pp. 37-54) Non technical barriers: leg- 
islation, regulations, safety. Hlawiczka, H. Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. (CONF- 
9109476—: Workshop on a strategy for heat pump development in 
Europe, Paris (France), 24-25 Sep 1991). In A strategy for heat 
pump development in Europe. 180p. Order Number DE93775314. 
Source: OST!; NTIS (US Sales Only). 

Heat pump market in Europe and in the Federal Republic of 
Germany depends of various barriers: technical (maximum temper- 
ature 55 deg, exchange surfaces, noise, low energy buikdings...), 
administrative and organizational (rules to charts and trades, water 
rights, rent regulations, additionai vosi effective elements), psycho- 
logical (information lack, desinformation), economical (collapse of 
oil prices). Only a close cooperation between government, utilities 
and manufacturers can initiate a growing market for heat pumps. 
(A.B.). 5 figs., 4 tabs. 


16321 (EUR-14237, pp. 55-71) Setting the scene - views of 
gas utilities. Bergada, J... Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1992. (CONF-9109476—: 
Workshop on a strategy for heat pump development in Europe, 
Paris (France), 24-25 Sep 1991). In A strategy for heat pump de- 
velopment in Europe. 180p. Order Number DE93775314. Source: 
OSTI; NTIS (US Sales Only). 

Short communication. 9 figs. GAS HEAT PUMPS; EUROPE; 
COMMON MARKET; ENERGY BALANCE; ENERGY RECOVERY; 
MARKET; AIR CONDITIONING; COOLING; HEATING; RE- 
SEARCH PROGRAMS 


16322 (EUR-14237, pp. 73-84) An assessment of the heat 
pump from the point of view of an electricity utility. Goericke, 
P. (Rheinisch-Westfaelisches Elektrizitaetswerk AG, Essen (Ger- 
many). Abt. Anwendungstechnik). Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. (CONF-9109476-: 
Workshop on a strategy for heat pump development in Europe, 
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Paris (France), 24-25 Sep 1991). In A strategy for heat pump de- 
velopment in Europe. 180p. Order Number DE93775314. Source: 
OSTI; NTIS (US Sales Only). 

In statements that are politically/ideologically biased, electric 
heating is usually referred as an enormous waste of energy: elec- 
tricity is claimed to be too good for heating purposes. A point that 
is disregarded here is that it is necessary to assess the energy 
sources employed to generate electricity. Electric power opens up 
for space heating energy reserves that would otherwise be unus- 
able, such as low-grade coal in Germany, hydro power in Norway, 
and nuclear energy in France, thus extending the energy base of 
these countries and reducing their dependence on imports. When 
electricity is used to drive heat pumps, the objections concerning 
its high primary energy consumption can only be maintained with 
difficulty since, due to the cyclic process, the thermodynamically 
unavoidable losses in the power station are more than made up 
for. Nevertheless, here too a point overlooked is that in the case of 
combustion fuel heating systems the ultimate energy input required 
is considerably more than 100% owing to the various losses. (Au- 
thor). 


16323 (EUR-14237, pp. 85-87) Topics on heat pumps in 
the IIF-IIR XVilith International Congress of Refrigeration. 
Mogensen, P. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. (CONF-9109476—: Workshop on a 
strategy for heat pump development in Europe, Paris (France), 24- 
25 Sep 1991). In A strategy for heat pump development in Europe. 
180p. Order Number DE93775314. Source: OSTI; NTIS (US Sales 
Only). 

This paper gives very short general descriptions on heat pumps 
topics: modelling, absorption, energy recovery, performances, uti- 
lization of new energies, industrial and domestic applications 
(A.B.). 


16324 (EUR-14237, pp. 91-96) Hoogovens’ lijmuiden new 
industrial heat transformer. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. (CONF-9109476-: 
Workshop on a strategy for heat pump development in Europe, 
Paris (France), 24-25 Sep 1991). In A strategy for heat pump de- 
velopment in Europe. 180p. Order Number DE93775314. Source: 
OSTI; NTIS (US Sales Only). 

The heat transformer process of Hoogovens l|jmuiden, the inte- 
grated steel plant of the Netherlands, is presented. This heat 
transformer is producing low pressure steam (6.5 tonnes/h, 2.7 
bars, 130 deg) from the waste heat source at 90 deg. The 
absorption heat pump uses LiBr with a corrosion surveys of the in- 
stallation, a continuous monitoring of air density and computerized 
operating instructions. (A.B.). 2 tabs. 


16325 (EUR-14237, pp. 97-102) Compression heat pumps 
in bulidings. Canci, F. Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. (CONF-9109476-: Workshop on 
a strategy for heat pump development in Europe, Paris (France), 
24-25 Sep 1991). In A strategy for heat pump development in Eu- 
rope. 180p. Order Number DE93775314. Source: OSTI; NTIS (US 
Sales Only). 

Compression heat pumps gas engine driven market in Italy is 
presented with examples for heating uses only, or heating and 
cooling uses. (A.B.). 


16326 (EUR-14237, pp. 103-104) Our experience with 
compressor heat pumps in industry. Wisshaupt, R. (institut In- 
ternational du Froid, 75 - Paris (France)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. (CONF- 
9109476—: Workshop on a strategy for heat pump development in 
Europe, Paris (France), 24-25 Sep 1991). In A strategy for heat 
pump development in Europe. 180p. Order Number DE93775314. 
Source: OSTI; NTIS (US Sales Only). 

In French industry, short descriptions of compression heat 
pumps applications using various refrigerating fluids in ice water or 
hot water productions, in air conditioning and energy recovery are 
presented. (A.B.). 


16327 (EUR-14237, pp. 109-117) Engine driven heat 
pumps in the Netherlands. Evaluation of a National demon- 
stration scheme. Bouma, J.W.J. Commission of the European 





Communities, Luxembourg (Luxembourg). 1992. (CONF-9109476—: 
Workshop on a strategy for heat pump development in Europe, 
Paris (France), 24-25 Sep 1991). in A strategy for heat pump de- 
velopment in Europe. 180p. Order Number DE93775314. Source: 
OSTI; NTIS (US Sales Only). 

Technical (on all process components) and economical (costs, 
energy recovery) results of '"WARMTEPOMP NEDERLAND'(WPN) 
demonstration using a gas engine driven heat pump are given. 
(A.B.). 3 refs., 2 figs., 2 tabs. 


16328 (EUR-14237, pp. 119-132) Heat pumps: experience 
with the operation of 10,000 units from 15 years on the market. 
Zaugg, J. Commission of the European Communities, Luxembourg 
(Luxembourg). 1992. (CONF-9109476—: Workshop on a strategy 
for heat pump development in Europe, Paris (France), 24-25 Sep 
1991). In A strategy for heat pump development in Europe. 180p. 
Order Number DE93775314. Source: OSTI; NTIS (US Sales Only). 

This paper describes the heat pumps market in Europe. After the 
surfacing of unexpected difficulties, the majority of sales personnel 
and manufacturers left their customers to solve their own problems. 
The problems with external air on the primary side had in principle 
already been solved as a result of extensive experience in the 
USA, even though the differences in climate required special solu- 
tions. High-reliability components were also available on the 
market. It was still necessary to take proper account of the require- 
ments which the heating water of European heating systems placed 
on the secondary side of the heat pump. (A.B). 7 figs., 2 tabs. 


16329 (EUR-—14237, pp. 135-143) Rotex - the evolution of a 
technology. Winnington, T.L. (Caradon Mira Ltd., Cheltenham 
(United Kingdom)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. (CONF-9109476—: Workshop on 
a strategy for heat pump development in Europe, Paris (France), 
24-25 Sep 1991). In A strategy for heat pump development in Eu- 
rope. 180p. Order Number DE93775314. Source: OSTI; NTIS (US 
Sales Only). 


The ROTEX technology is a new and vaiuable contribution to the 


advancement of absorption heat pumps for small/medium scale ap- 
plications. Its further development poses residual commercial and 
technical risks and the level of investment required to get the tech- 
nology to market will be significant (as with all such developments). 
No single market area has been prepared to date to commit to a 
commercialization programme. (Author). 2 figs. 


16330 (EUR-14237, pp. 145-151) R and D on heat pump in 
Europe. Knobbout, J.A. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1992. (CONF-9109476—: 
Workshop on a strategy for heat pump development in Europe, 
Paris (France), 24-25 Sep 1991). In A strategy for heat pump de- 
velopment in Europe. 180p. Order Number DE93775314. Source: 
OSTI; NTIS (US Sales Only). 

This presentation will present a short overview of the R and D in 
the field of heat pumps in the European countries and special in 
more detail the activities of the CEC. 


16331 (EUR-14237, pp. 153-162) The impact of new tech- 
nologies on the development of heat pumps and refrigerating 
machines. Sartre, V. (institut National des Sciences Appliquees 
(INSA), 69 - Villeurbanne (France)); Lallemand, M. Commission of 
the European Communities, Luxembourg (Luxembourg). 1992. 
(CONF-9109476—: Workshop on a strategy for heat pump develop- 
ment in Europe, Paris (France), 24-25 Sep 1991). In A strategy for 
heat pump development in Europe. 180p. Order Number 
DE93775314. Source: OSTI; NTIS (US Sales Only). 

The improvement of the energy efficiency of heat pumps and re- 
frigerating machines need studies of each heat pump component 
(compressor, motor, heat exchanger, expansion valve, refrigerant, 
noise reduction, controls and defrosting). This paper presents re- 
sults, research and development in the European communities. 
(A.B.). 3 refs., 1 tab. 


16332 (EUR-14237, pp. 163-171) Heat pump developments 
in the USA and Japan. Bouma, J.W.J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. (CONF- 
9109476—-: Workshop on a strategy for heat pump development in 
Europe, Paris (France), 24-25 Sep 1991). In A strategy for heat 
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pump development in Europe. 180p. Order Number DE93775314. 
Source: OSTI; NTIS (US Sales Only). 

in USA and JAPAN, there is a major difference in the develop- 
ment of the heat pump market for air conditioning (heating and 
cooling) of residential and commercial buildings. In the USA heat 
pump market development is considered to be mainly of private 
sector concern, whereas in JAPAN the government actively strives 
to stimulate and support the development and diffusion of heat 
pumps driven by the national energy resource situation. (A.B.). 5 
refs., 4 figs. 


16333 (NBI-PR-105) Environment friendly, reasonable, 
low-energy dwellings. Gundersen, P. Norges Byggforskningsinsti- 
tutt, Oslo (Norway). May 1992. 134p. (in Norwegian). Order 
Number DE93778406. Source: OSTI; NTIS. 

The prospectus and documentation of an example of a low- 
energy dwelling are shown in an appendix of this report. The 
objective has primarily been to reduce the energy consumption as 
much as possible with use of available technology. The chosen 
system solution is therefore not optimized with respect to costs. In 
the report, the chosen solution has been worked up further, with a 
view also to a more economically optimal design. 15 figs., 10 tabs. 


16334 (NEI-FI-190) District cooling, pilot study: Final re- 
port. Pl-Consulting Oy, Vantaa (Finland). 1991. 32p. (in Finnish). 
Order Number DE93778359. Source: OSTI; NTIS. 

The purpose of this pilot study was a quick review of available 
techniques in district cooling as well as their economy. Recent de- 
velopments in the different strategies and techniques are reviewed 
and their advantages and disadvantages are described and com- 
pared. A case study is made of a growing commercial region in the 
city of Vantaa. The cooling capacity of the case study area is esti- 
mated to be 4 Mw which covers the demands of both the existing 
buildings and the planned ones which will be built later. The invest- 
ment costs and the energy economy of the following cooling 
strategies were compared in the case study: separated cooling, 
using compressor chillers in each building, reference case, district 
cooling, using central compressor chillers in the district cooling 
plant and a chilled water distribution network, district cooling plant 
and regional district heating as the heat source for the absorption 
chillers and a chilled water distribution network and district cooling 
using sea water and a distribution network. 


16335 (NEI-F-193) New Illuminating applications in office 
buildings. Jumppanen, J.; Matero, J. Insinoeoeritoimisto Tauno 
Nissinen Oy, Helsinki (Finland). 1992. 64p. (in Finnish). Project 
KTM-102/881/89. Order Number DE93778362. Source: OST]; 
NTIS. 

The problematics concerning the illuminating applications of opti- 
cal fibers and transparent insulations have been examined in this 
research. The experimental installations of the research have given 
information about the practical adaptability of fiber optic lighting 
and transparent insulation in different usages. In illuminating engi- 
neering optical fibers are given demands which partly differ from 
communications technology. According to this research the impor- 
tance of the coupling efficiency must especially be emphasized. 
Step index multimode fibers with large numerical apartures are 
most applicable for transferring the visible spectrum of light. 
Perhaps the most important feature of fiber optic lighting is the ab- 
sence of electrical current and heat in the light transmitted through 
a light guide e.g. a fiber bundle. The light can be supplied by fiber 
bundles into the hazardous operating conditions while the light 
sources are being positioned in a separate room. The waste heat 
generated by centralized light sources can be either disposed or 
used in the heating system. The centralized positioning of light 
sources also facilitates the maintenance. Both energy losses and 
overheating problems of conventional windows can be reduced by 
using transparent insulation in light apertures. The insulation is also 
able to prevent rooms from disturbing direct sunlight and change 
light distribution. However, windows in the working rooms can not 
be replaced by the transparent insulation materials, because the 
important visual contact outside will be lost. 


16336 (NEI-FL-195) Experimental constructing of a low- 


temperature district heating system in a smallhouse area. 
Finnish District Heating Association, Helsinki (Finland). 1988. 59p. 
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(in Finnish). Project KTM-161/881/85. Order Number DE93778364. 
Source: OSTI; NTIS. 

The aim of the study is to explain the technical and economical 
factors concerning a low temperature district heating system in a 
small-house area. The study was realized by constructing a low- 
temperature distribution system in a small-house area locating in 
the city of Kuopio. The distribution system utilises plastic pipes. 
The maximum temperature is 70 deg C and the maximum pressure 
is 0,6 MPa. The construction costs of the distribution system were 
around 25 per cent lower than those of a traditional system using 
steel pipes. Relatively the biggest savings were achieved in house 
branch pipes because of the flexible structure of the pipeline. Addi- 
tional costs were affected by the heat-exchanger station connecting 
the plastic network to the hot district heating system. As a result of 
the study it seems that a plastic-pipe system can be economical in 
areas having more than 20, but less than 400 small-houses. The 
upper value is a consequence of the pressure limitation and price 
of plastic pipes. The second part of the report dealing with the us- 
ing experiences of the system will be published in 1989. 


16337 (NYSERDA-$2-11) The installation, testing and 
monitoring of electric thermal storage units at four commer- 
cial/industrial sites in New York State: Final report. New York 
State Energy Research and Development Authority, Albany, NY 
(United States); Demand Shift Technologies, inc., Estes Park, CO 
(United States). Apr 1992. 279p. Sponsored by New York State 
Energy Research and Development Authority, Albany, NY (United 
States). Source: OSTI; New York State Energy Research and De- 
velopment Authority, Two Rockefeller Plaza, Albany, NY 12223. 
Electric thermal storage (ETS) systems were installed in three 
commercial/industrial buildings in New York State to demonstrate 
the technical and economic feasibility of using ETS to shift the elec- 
tric heating loads of these buildings to off-peak periods. The project 
was funded by the New York Power Authority, the New York State 
Energy Research and Development Authority, and the Empire State 
Electric Energy Research Corporation. The ETS systems were de- 
veloped, installed, operated, monitored and analyzed by Demand 
Shift Technologies, Inc. The crushed-rock, radiantly heated ETS 
systems were installed and operated (during the 1990-91 heating 
season) in two municipal garages with forced-air heating systems 
(70 and 130 kW heating loads) and one elementary school with a 
hydronic heating system (800 kW heating load). Each system’ s 
performance during the 17-week monitoring period and projected 
annual energy use are presented. The economic benefits of ETS 
to each building owner and utility are evaluated for various electric 
rate structures and benefit-sharing strategies. Recommendations 
are made regarding future ETS unit design and operation and 
methods to encourage the installation of ETS by building owners. 


16338 § (PNL-6659, pp. 1.1-1.17) ELCAP date collection and 
management. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1991. In Significant ELCAP analysis results: Sum- 
mary report: End-Use Load and Consumer Assessment Program. 
161p. Order Number DE91009156. Source: OSTI; NTIS. 

The End-Use Load and Conservation Assessment Program con- 
ducted by Pacific Northwest Laboratory (PNL) for the Bonneville 
Power Administration (Bonneville), was initiated in August 1983 in 
an effort to support Bonneville’s conservation assessment and load 
forecasting missions. This project involves the collection and analy- 
sis of hourly end-use electricity usage data together with detailed 
characteristics of the participating structures and occupants. In the 
spring of 1988 the name of the program was changed to the End- 
Use Load and Consumer Assessment Program (ELCAP) to reflect 
the fact that conservation assessment is only one part of program 
objectives. Several reports and presentations provide an overall 
discussion of the study objectives of ELCAP. These documents 
provide information on participating projects that later became an 
integral part of ELCAP, related simultaneous studies, and the 
ELCAP data management and computational environment. In addi- 
tion, the report by Windell (1985) explains how ELCAP is related to 
the Public Utilities Regulatory and Policy Act of 1978 (PURPA) and 
the Pacific Northwest Electric Power Planning and Conservation 
Act of 1980. This chapter discusses the operational aspects of EL- 
CAP from the initial selection and recruitment of sites through the 
installation of metering equipment and the verification and data 
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processing necessary for the data to be archieved for analysis. 
This discussion is organized by activities such as site selection and 
recruitment, installation and hardware verification and data pro- 
cessing, and preaggregated data set. Each of these activity 
sections is further subdivided as appropriate into residential and 
commercial sections. 


16339 (PNL-6659, pp. 10.1-10.12) Setbacks and peak loads 
in commercial bullidings. Pacific Northwest Lab., Richland, WA 
(United States). Feb 1991. In Significant ELCAP analysis results: 
Summary report: End-Use Load and Consumer Assessment Pro- 
gram. 161p. Order Number DE91009156. Source: OSTI; NTIS. 

It is commonly suggested that some strategies employed to re- 
duce energy consumption can also have adverse impacts on peak 
demand. Thermostat setback during night hours in buildings is an 
energy conservation strategy which has both consumption and de- 
mand impacts. One of the most striking observations from early 
examination of the End-Use Load and Consumer Assessment Pro- 
gram (ELCAP) commercial building data is the clear difference in 
load shape between buildings with and without setbacks. Among 
the office and retail building samples, these preliminary observa- 
tions indicate that roughly half the buildings use a setback strategy. 


16340 (PNL-6659, pp. 11.1-11.14) Audit predictions of com- 
mercial lighting and plug loads. Pacific Northwest Lab., Richland, 
WA (United States). Feb 1991. In Significant ELCAP analysis re- 
sults: Summary report: End-Use Load and Consumer Assessment 
Program. 161p. Order Number DE91009156. Source: OSTI; NTIS. 

The Commercial Audit Program (CAP) buildings instrumented to 
collect end-use metered data as part of the End-Use Load and 
Consumer Assessment Program (ELCAP) illustrate the uncertainty 
and range of error that can result from the energy audit process in 
commercial buildings. In theory, lighting loads should be easy to 
predict, based on the site inspection of installed lighting and the 
business operating hours reported by the building owner/manager. 
However, comparison of annual metered lighting loads to audit pre- 
dictions for the first 12 metered CAP sites indicate that significant 
uncertainty in the predicted consumption exists, with an average 
error of +39%. The consumption estimates per square foot of floor 
area are high by an average of 16%. Comparison of actual and 
predicted plug loads show that these loads were under-predicted 
by an average of 57%. The implications of these results go far be- 
yond these end-use loads themselves. This becomes clearer when 
it is recognized that the audit process involves subtration of the es- 
timated lighting and plug loads from monthly billing data, followed 
by efforts to match the predicted heating, ventilation and air- 
conditioning (HVAC) loads predicted to the remainder. 


16341 (PNL-6659, pp. 2.1-2.9) Residential end-use loads 
and shares. Pacific Northwest Lab., Richland, WA (United States). 
Feb 1991. In Significant ELCAP analysis results: Summary report: 
End-Use Load and Consumer Assessment Program. 161p. Order 
Number DE91009156. Source: OSTI; NTIS. 

This section reports on end-use loads and shares for the End- 
Use Load Consumer Assessment Program (ELCAP) Residential 
Base Sample for the period September 1984 to March 1988. It pro- 
vides an overview of the electricity consumption by existing 
single-family, owner-occupied homes with permanent electric space 
heat. The analysis developed basic information used as input or 
background for several other ELCAP and Bonneville analysis 
tasks. This report had several goals: compute the mean load and 
share of the major residential end-uses on both an annual and 
monthly basis; show the distribution of loads and shares; show an- 
nual loads and shares when partitioned on demographic and site 
characteristics; and show the monthly variation in the major resi- 
dential end-uses. 


16342 (PNL-6659, pp. 3.1-3.16) Heat loss characteristics of 
the ELCAP residential sample. Pacific Northwest Lab., Richland, 
WA (United States). Feb 1991. In Significant ELCAP analysis re- 
sults: Summary report: End-Use Load and Consumer Assessment 
Program. 161p. Order Number DE91009156. Source: OSTI; NTIS. 

The fundamental purpose for this study is to analyze heat loss 
characteristics of the ELCAP samples of residential buildings to 
support placement of the samples in a regional context. There are 
two major samples of electrically heated residential buildings in the 





ELCAP project: the Residential Standards Demonstration Program 
(RSDP) sample and Residential Base Samples described earlier in 
Section 1.0. Briefly, the Residential Base Sample is drawn from the 
larger Pacific Northwest Residential Survey (PNWRES-83) sample 
(Lou Harris and Associates 1984), and is roughly representative of 
the regional single-family electrically space heated housing stock. 
The RSDP seeks to evaluate the energy savings and cost- 
effectiveness of the proposed Model Conservation Standards 
(MCS), a very highly energy-conserving residential building stan- 
dard proposed by the Northwest Power Planning Council (Council) 
for new electrically heated homes in the region. The ELCAP RSDP 
sample of metered buildings is drawn from a large number of new 
homes constructed by the RSDP, to either the proposed MCS or to 
current building code as a control group. 


16343 (PNL-6659, pp. 5.1-5.14) Base sample residential 
thermal analysis. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1991. In Significant ELCAP analysis results: Sum- 
mary report: End-Use Load and Consumer Assessment Program. 
161p. Order Number DE91009156. Source: OSTI; NTIS. 

In this section the thermal performance of the ELCAP Residen- 
tial Base Sample of homes is summarized. Annual electrical 
space-heating estimates for the Base homes are compared io the 
annual space-heating estimates used to forecast the residential 
space-heating load for the region. The thermal performance 
characterizations for the ELCAP Base Sample of electrically space- 
heated homes are also combined with those derived for the 
Residential Standards Demonstration Program (RSDP) sample. For 
this larger set of homes, the observed conductive heat loss rates 
are compared to those predicted from engineering caiculations. 
Preliminary results relating heating system type and foundation 
type to structural space heating requirements are also discussed. 


16344 (PNL-6659, pp. 6.1-6.13) Hood River thermal analy- 


sis. Pacific Northwest Lab., Richland, WA (United States). Feb 
1991. In Significant ELCAP analysis results: Summary report: End- 


Use Load and Consumer Assessment Program. 
Number DE91009156. Source: OSTI; NTIS. 

In this section, the thermal performance of the end-use metered 
Hood River homes, using techniques developed for End-Use Load 
and Consumer Assessment Program (ELCAP) analyses, is sum- 
marized from an ELCAP technical report. Annual electrical 
space-heating estimates are compared from the pre- and post- 
retrofit periods and shown to be reduced by an average of 2432 
kWh/yr (24%), in contrast to the adit-based engineering estimated 
savings of 6100 kWh/yr. No takeback effect (taking a portion of 
savings in increased comfort or convenience instead of energy 
reductions) is indicated by indoor air temperatures, but a dispropor- 
tionate amount of wood was displaced in heavy wood-using homes 
(27% reductions in wood, 17% in electricity). 


161p. Order 


16345 (PNL-6659, pp. 7.1-7.13) Internal temperatures. Pa- 
cific Northwest Lab., Richland, WA (United States). Feb 1991. In 
Significant ELCAP analysis results: Summary report: End-Use 
Load and Consumer Assessment Program. 161p. Order Number 
DE91009156. Source: OSTI; NTIS. 

This section summarizes a portion of the results of an analysis 
of internal temperature control strategy and its impact on space 
heating requirements. In particular, the distribution of observed in- 
ternal temperatures, frequency of setback behavior, and frequency 
of internal zoning is discussed, based on data collected from the 
Residential Standards Demonstratibn Program (RSDP) residences 
metered as part of the End-Use Load and Consumer Assessment 
Program (ELCAP). Estimates of the impact that these factors have 
on annual space-heating requirements are based on simple model 
calculations. In load forecasting, conservation planning, and other 
utility planning work, it is necessary to make assumptions regard- 
ing the strategy by which occupants operate their houses. By 
necessity, these assumptions tend to be simple; the empirical data 
needed to describe the distribution of internal temperatures across 
the population simply have not previously existed. The results 
summarized here represent a first step in assembling the data nec- 
essary to take temperature control strategy into account in utility 
planning. 
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16346 (PNL-6659, pp. 8.1-8.15) Wood stove usage pat- 
terns. Pacific Northwest Lab., Richland, WA (United States). Feb 
1991. In Significant ELCAP analysis results: Summary report: End- 
Use Load and Consumer Assessment Program. 161p. Order 
Number DE91009156. Source: OSTI; NTIS. 

This section summarizes the analysis of wood-stove use for 2 
years of data collected as part of ELCAP as reported in LeBaron. 
The particular goals of this study were to assess the frequency of 
wood burning in homes equipped with wood stoves by defining 
daily, seasonal, and yearly patterns. Residential wood energy use 
in the United States has increased significantly since the mid- 
1970s, following the surge in conventional heating costs. It has 
been estimated that approximately 20 million households burn 
wood, and of these, about 30% use wood as their primary heating 
source. 


16347 (PNL-6659, pp. 9.1-9.5) Air-to-air heat exchanger 
performance. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1991. In Significant ELCAP analysis results: Sum- 
mary report: End-Use Load and Consumer Assessment Program. 
161p. Order Number DE91009156. Source: OSTI; NTIS. 

As weatherization programs and new construction standards 
tighten homes, propert ventilation becomes a concern to ensure 
good indoor air quality. in very tight homes, mechanical ventilation 
is often used to introduce fresh air to the living space to maintain 
air exchange rates at levels believed to occur in standard construc- 
tion. An air-to-air heat exchanger (AAHX) is typically used in 
combination with mechanical ventilation to recover some of the 
heat which would otherwise be lost with the exhausting air. 
Air-to-air heat exchangers are designed to conserve energy in me- 
chanically ventilated homes by transferring the heat from warm 
stale exhaust air to the incoming cool fresh air. This minimizes the 
energy required to heat then incoming air used to maintain indoor 
air quality at an acceptable level. A number of companies have 
been manufacturing these devices for several years. 


16348 (PNL-8324) Fort Lewis natural gas and fuel oil en- 
ergy baseline and efficiency resource assessment. Brodrick, 
J.R. (USDOE, Washington, DC (United States)); Daellenbach, K.K.; 
Parker, G.B.; Richman, E.E.; Secrest, T.J.; Shankle, S.A. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1993. 106p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009614. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The mission of the US Department of Energy (DOE) Federal En- 
ergy Management Program (FEMP) is to lead the improvement of 
energy efficiency and fuel flexibility within the federal sector. 
Through the Pacific Northwest Laboratory (PNL), FEMP is develop- 
ing a fuel-neutral approach for identifying, evaluating, and acquiring 
all cost-effective energy projects at federal installations; this proce- 
dure is entitled the Federal Energy Decision Screening (FEDS) 
system. Through a cooperative program between FEMP and the 
Army Forces Command (FORSCOM) for providing technical assis- 
tance to FORSCOM installations, PNL has been working with the 
Fort Lewis Army installation to develop the FEDS procedure. The 
natural gas and fuel oil assessment contained in this report was 
preceded with an assessment of electric energy usage that was 
used to implement a cofunded program between Fort Lewis and 
Tacoma Public Utilities to improve the efficiency of the Fort's 
electric-energy-using systems. This report extends the assessment 
procedure to the systems using natural gas and fuel oil to provide 
a baseline of consumption and an estimate of the energy-efficiency 
potential that exists for these two fuel types at Fort Lewis. The 
baseline is essential to segment the end uses that are targets for 
broad-based efficiency improvement programs. The estimated 
fossil-fuel efficiency resources are estimates of the available quan- 
tities of conservation for natural gas, fuel oils #2 and #6, and 
fuel-switching opportunities by level of cost-effectiveness. The in- 
tent of the baseline and efficiency resource estimates is to identify 
the major efficiency resource opportunities and not to identify all 
possible opportunities; however, areas of additional opportunity are 
noted to encourage further effort. 


16349 (PNL-8540) Forrestal Building Lighting Retrofit Sec- 
ond Live Test Demonstration (LTD). Halverson, M.A.; Schmelzer, 
J.R.; Parker, G.B. Pacific Northwest Lab., Richland, WA (United 
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States). Feb 1993. 3ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DES93009088. Source: OSTI; NTIS; GPO Dep. 

This report describes and summarizes the Forrestal Building 
Lighting Retrofit Live Test demonstration (LTD) performed by Pacific 
Northwest Laboratory (PNL) in Room 5E-080 of the DOE Forrestal 
Building in Washington, D.C. The purpose of the LTD was to evalu- 
ate proposed lighting retrofits for compliance with the requirements 
laid out in the request for proposal (RFP) for the Shared Energy 
Savings (SES) Lighting Retrofit Project for the Forrestal Building, 
Washington, D.C. Testing was conducted from March 9 through 
March 18, 1992, and again on August 3 through August 6, 1992. 
Four contractors were initially tested in March. Then, two contrac- 
tors were retested in August due to changes in the rebate schedule 
for electronic ballasts being offered by the Potomac Electric Power 
Company (PEPCO), the utility servicing the Forrestal Building. The 
two contractors tested in March were retested with different bal- 
lasts, tubes, and reflectors. The results from these new tests are 
reported here and compared with those from the earlier tests. 


16350 (PNL-8542) Analysis of historical residential air- 
conditioning equipment sizing using monitored data. Lucas, 
R.G. Pacific Northwest Lab., Richland, WA (United States). Feb 
1993. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009087. Source: OSTI; NTIS; GPO Dep. 

Monitored data were analyzed to determine whether residential 
air conditioners in the Pacific Northwest historically have been sized 
properly to meet or slightly exceed actual cooling requirements. 
Oversizing air-conditioning equipment results in a loss of efficiency 
because of increased cycling and also lowers humidity control. On 
the other hand, the penalty of undersizing air-conditioning equip- 
ment may be some loss of comfort during extremely hot weather. 
The monitored data consist of hourly space-conditioning electrical 
energy use and internal air temperature data collected during the 
past 7 years from 75 residences in the Pacific Northwest. These 
residences are equipped with central air conditioners or heat 
pumps. The periods with the highest cooling energy use were ana- 
lyzed for each site. A standard industry sizing methodology was 
used for each site to determine a sizing estimate. Both the sizing 
recommendation based on Manual J and peak monitored loads are 
compared to the capacity of the installed equipment for each site 
to study how the actual capacity differed from both the estimate of 
proper sizing and from actual demands. Characteristics of the 
maximum cooling loads are analyzed here to determine which con- 
ditions put the highest demand on the air conditioner. Specifically, 
internal air temperature data are used to determine when the high- 
est cooling loads occur, at constant thermostat settings or when 
the thermostat was set down. This analysis of monitored data also 
provides insight into the extent that occupant comfort may be af- 
fected by undersizing air conditioners. The findings of this research 
indicate that cooling equipment historically has often but not always 
been oversized beyond industry-recommended levels. However, 
some occupants in homes with undersized, properly sized, and, in 
rare occasions, even oversized cooling equipment appear to suffer 
because the cooling equipment cannot always provide adequate 
cooling. Key findings are summarized. 


16351 (PNL-SA-20334) Analysis of historical residential 
air-conditioning equipment sizing using monitored data. Lucas, 
R.G. Pacific Northwest Lab., Richiand, WA (United States). Aug 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-920828-29: 
American Council for an Energy-Efficient Economy (ACEEE) sum- 
mer study on energy efficiency in buildings, Pacific Grove, CA 
(United States), 30 Aug - 5 sep 1992). Order Number 
DE93007867. Source: OSTI; NTIS; GPO Dep. 

Monitored data were analyzed to determine whether residential 
air conditioners in the Pacific Northwest historically have been 
sized properly to meet or slightly exceed actual cooling require- 
ments. Oversizing air-conditioning equipment results in a loss of 
efficiency because of increased cycling and also lowers humidity 
control. Larger air conditioners are also more expensive to pur- 
chase. On the other hand, the penalty of undersizing 
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air-conditioning equipment may be some loss of comfort during ex- 
tremely hot weather. of comfort during extremely hot weather. The 
monitored data consist of hourly space-conditioning electrical en- 
ergy use and internal air temperature data collected during the 
past 7 years from 75 residences in the Pacific Northwest. These 
residence are equipped with central air conditioners or heat pumps. 
The periods with the highest cooling energy use were analyzed for 
each site. A standard industry sizing methodology (Manual J pub- 
lished by Air Conditioning Contractors of America) was used for 
each site to determine a sizing estimate. Both the sizing the rec- 
ommendation based on Manual J and peak monitored loads are 
compared to capacity of the installed equipment for each site to 
study how the actual capacities differed from both the estimate of 
proper sizing and from actual demands. The characteristics of the 
maximum cooling loads are analyzed here to determine which con- 
ditions put the highest demand on the air conditioner. Specifically, 
internal air temperature data are used to determine when the high- 
est cooling loads occur, at constant thermostat settings or when 
the thermostat was set down. This analysis of monitored data also 
provides insight into the extent occupant comfort may be affected 
by undersizing air conditioners. 


16352 (VTT-ETRR-15) Transparent thermal insulations 
(TIM): Performance properties. Rautiainen, L. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Building Materials Lab. 1992. 
29p. Order Number DE93769941. Source: OSTI; NTIS. 

ETRR Research Programme. 

Materials properties of four different TIM types of various thick- 
nesses were measured partly as such and partly with facing(s). A 
small pilot research was also carried out in VTTs test house. The 
results achieved show great tailoring possibilities of TIM systems 
with materials selection. The thermal conductivities varies from 
aerogels 0.02 W/mK to 0.107 W/mK of capillary TIM with big capil- 
laries. The temperature dependence of thermal conductivity is 
small with aerogel products and can be held as insignificant in so- 
lutions where maximum and average temperatures are generally < 
100 deg C. The thermal conductivities of capillar and cellular prod- 
ucts depend clearly on temperature. The radiation transmission 
properties have also a great scale from transmittance of aerogel 
granulates 0.4 to 0.82 of capillary TIM with big capillaries. 
Variations of thicknesses and facings can be used to adjust trans- 
mittance. The influence of TIM on air sound insulation of windows 
was positive. Especially traffic noise reduction index was about 10 
dB better with TIM filled windows compared to ordinary air filled 
ones. The achieved results indicate that in window or glazed roof 
or wall solutions Tl-materials can be exploited efficiently. In wall so- 
lutions, the properties of Tl-material and facings together with heat 
capacity/transmission properties of wall structure, determines the 
performance of the system. 


3202 Transportation 
Refer also to citation(s) 15645, 16271, 18467, 18581, 18582 


16353 (ANL-—92/43) Dynamics and controls in maglev sys- 
tems. Cai, Y.; Chen, S.S.; Rote, D.M. Argonne National Lab., IL 
(United States). Sep 1992. 66p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93009440. Source: OSTI; NTIS; GPO Dep. 

The dynamic response of magnetically levitated (maglev) ground 
transportation systems has important consequences for safety and 
ride quality, guideway design, and system costs. Ride quality is de- 
termined by vehicle response and by environmental factors such 
as humidity and noise. The dynamic response of the vehicles is 
the key element in determining ride quality, and vehicle stability is 
an important safety-related element. To design a proper guideway 
that provides acceptable ride quality in the stable region, vehicle 
dynamics must be understood. Furthermore the trade-off between 
guideway smoothness and the levitation and control systems must 
be considered if maglev systems are to be economically feasible. 
The link between the guideway and the other maglev components 
is vehicle dynamics. For a commercial maglev system, vehicle dy- 
namics must be analyzed and tested in detail. In this study, the 
role of dynamics and controls in maglev vehicle/guideway interac- 
tions is discussed, and the literature on modeling the dynamic 





interactions of vehicle/guideway and suspension controls for 
ground vehicles is reviewed. Particular emphasis is placed on mod- 
eling vehicle/guideway interactions and response characteristics of 
maglev systems for a multicar, multiload vehicle traveling on a 
single- or doublespan flexible guideway, including coupling effects 
of vehicle/guideway, comparison of concentrated and distributed 
loads, and ride comfort. Different control-law designs are 
introduced into vehicle suspensions when a simple two-degree-of- 
freedom vehicle model is applied. Active and semiactive control 
designs for primary and secondary suspensions do improve the re- 
sponse of vehicle and provide acceptable ride comfort. Finally, 
future research associated with dynamics and controls of vehicle/ 
guideway systems is identified. 


16354 (ANV/ESD-17) Survey of foreign maglev systems. 
He, J.L.; Rote, D.M.; Coffey, H.T. Argonne National Lab., IL 
(United States). Energy Systems Div. Jul 1992. 86p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93008495. Source: 
OSTI; NTIS; GPO Dep. 

Magnetic levitation (maglev) transportation systems represent an 
innovative technology that promises to provide pollution-free, 
contact-free, high-speed ground transportation for the twenty-first 
century. Great interest in maglev systems has been developing in 
the United States over the past two years under the auspices of 
the US National Maglev Initiative. The objective of the survey pre- 
sented in this report is to provide the US maglev community with 
information on various maglev concepts that were developed in 
foreign countries over the past two decades. The main maglev sys- 
tems inciuded in the survey are the German Transrapid series and 
the M-Bahn, the Japanese HSST and MLU series, and the British 
Birmingham. Each maglev system is introduced and discussed ac- 
cording to its type, historical development, unique features, current 
status, and future prospects. Advantages and disadvantages of 
each system are briefly noted. 


16355 (CONF-9203227-1) R-134a liquid over-feeding mo- 
bile air conditioning «ystems. Mei, V.C.; Kyle, D.M.; Chen, F.C. 
Oak Ridge National Lab., TN (United States). Dec 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Vehicle thermal management systems 
meeting; Columbus, OH (United States); 29 Mar - 1 apr 1992. Or- 
der Number DE93007921. Source: OSTI; NTIS; GPO Dep. 

For most air conditioning systems, usually only 85% of the evap- 
orator is effectively used. The other 15% is used to superheat the 
refrigerant so that the compressor will be protected from liquid 
slugging, but this practice results in excessive evaporator volume. 
In mobile air conditioning (MAC) systems where the space avail- 
able for the evaporator is very limited, the evaporator should be 
fully used, yet MAC designs have not reflected this need. This 
study reports on the designing and testing of a novel liquid over- 
feeding (LOF) MAC system that can use 100% of the evaporator 
effectively. A LOF system is designed so that not all liquid refriger- 
ant is evaporated in the evaporator. The low pressure liquid and 
vapor flow into an accumulator-heat exchanger where the liquid is 
boiled off by the warm, high pressure liquid leaving the condenser. 
This concept not only allows 100% evaporator utilization, but will 
also reduce system power consumption and improve compressor 
reliability. Preliminary test results of LOF MACs, compared with 
thermal expansion valved MACS, indicated increases in cooling ca- 
pacity of 20%, and refrigerant mass flow rate of 19%, coefficient of 
performance (COP) of 20%, and a reduction in power consumption 
of 5% at a compressor speed of 1560 revolutions per minute 
(rpm). This design is expected to only marginally increase the cost 
of MAC systems. 


16356 (ETDE-IT—93-75) Urban traffic information system 
prototype: Use for Rome downtown area traffic control. Lom- 
bardi, L.; Mattucci, A.; Frondaroli, A. ENEA, Casaccia (italy). Area 
Energetica. 1992. 28p. (In Italian). (CONF-9205315—1: Fourth Ital- 
ian convention for users of the TRIPS code for urban traffic system 
simulation, Rome (italy), 25-26 May 1992). Order Number 
DE93774301. Source: OSTI; NTIS (US Sales Only). 

This paper describes the characteristics, in terms of type of infor- 
mation and systems approaches utilized, of a prototype urban 
traffic simulator developed by ENEA (the Italian Agency for New 
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Technology, Energy and the Environment). With reference to the 
development of the functional and architectural elements of this 
simulator, a preliminary review is made of problematics relevant to 
transportation system design, urban planning, and traffic control. 
The data base incorporated by the simulator is described and a 
comparison is made of different traffic modelling codes and man- 
machine interface methods. The paper concludes with an 
assessment of the results obtained with the first experimental appli- 
cation of the simulator in the control of the flow of traffic in Rome's 
heavily congested downtown area. 


16357 (IEE-SR-248) Survey of the travel of private cars.: 
Effects of more than private car owned by a family on the car 
travel distance. Institute of Energy Economics, Tokyo (Japan). 20 
Oct 1992. 130p. (in Japanese). Order Number DE93781333. 
Source: OSTI; NTIS; Available from The Institute of Energy Eco- 
nomics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, 
Tokyo, Japan. 

Of all energy consumption in the transportation sector, that of 
automobiles is largest, 90%, and that of private cars, especially, 
reaches 44%. A questionnaire survey is made mainly private pur- 
pose to in the Kanto area on private case used for private purpose 
to clarify their actual travel state, particularly, in the households 
owning more than one car. In the family owning more than two 
cars, travel distance per car is longer compared with the family 
owning one. This is because the travel is mostly for leisure by chil- 
dren of the family. The car travel distance of the family planning to 
purchase more cars is longer than that of the family not planning. 
In the family owning more than two cars, leisure time for outgoing 
is expected to increase in which the car is used. Nationwide 
demand for private car use gasoline will show a steady annual in- 
crease of about 3%. For consideration of energy consumption, it is 
important to think of travel distance and fuel consumption, and for 
the first time an analysis is made possible here of the relation be- 
tween the number of the cars owned by a family and the travel 
distance which has not been made clear in the surveys so far 
made. 42 figs., 118 tabs. 


16358 ( pp. 219-240, Paper 3.3.14) Dynamics of transport 
and energy systems: history of development and a scenario 
for the future. Gruebler, A. (international Institute for Applied Sys- 
tems Analysis, Laxenburg (Austria)); Nakicenovic, N.; Schaefer, A. 
1992. 330p. (CONF-920906—: 15. congress of the World Energy 
Council (WEC): energy and life, Madrid (Spain), 20-25 Sep 1992). 
In World Energy Council, 15th congress: Division 3. Energy and 
development. Technical session 3.3. Source: Organising Commit- 
tee of the 15th Congress of the World Energy Council, Avda. de 
America 32-9", ES-28028 Madrid, Spain. 

This paper provides a quantitative history of the transport system 
and draws some conclusions concerning possible future develop- 
ments and implications for energy use and carbon emissions. 
Evidence of long-term regulations in the evolution diffusion and re- 
placement of several families of technologies that constitute our 
transport systems emerge. 13 refs., 11 figs., 1 tab. 
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Refer also to citation(s) 15441, 15682, 15688, 15690, 15763, 
16146, 16243, 16317, 16318, 16319, 16320, 16321, 16322, 16323, 
16324, 16325, 16326, 16327, 16328, 16329, 16330, 16331, 16332, 
16334, 16760, 17374, 17479 


16359 (DOE/CE-0387) Steel and Aluminum Energy Con- 
servation and Technology Competitiveness Act of 1988: Fiscal 
year 1992 annual report. USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (United States). 
Office of Industrial Processes. 1992. 33p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93009461. 
Source: OSTI; NTIS; GPO Dep. 

Purposes of this act are to increase the energy efficiency and 
enhance the competitiveness of American steel, aluminum, and 
copper industries, and to continue the R and D efforts begun under 
DOE's Steel Initiative. The following projects were continued during 
FY 1992: superplastic steel processing, direct steelmaking, 
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wettable cathodes for alumina reduction cells, electrochemical dez- 
incing of steel scrap, rapid analysis of molten metals using laser 
produced plasmas, and direct strip casting using a single wheel 
caster. A seventh project, advanced process control for the steel 
industry, was selected for inclusion in the Metals Initiative program. 
Activities relating to these seven projects are presented in this an- 
nual report, together with financial data. 


16360 (ETDE/JP-mf-93775938, pp. 20-24) Treatment of in- 
dustrial wastes by using coke. Tsunefuka, T. (Osaka Gas Co. 
Ltd., Osaka (Japan)). Fue! Society of Japan, Tokyo (Japan). 11 Apr 
1991. 53p. (in Japanese). In Proceedings of the 90th coke special 
symposium. Order Number DE93775938. Source: OSTI; NTIS 
(US Sales Only). 

Osaka Gas Co. has developed a coke bed type smelting re- 
source regeneration process as a waste treatment method using 
the cupola melting technology of cast iron and the exhaust gas pu- 
rification technology which have been stored for a long term. This 
process is a method by which wastes are recovered as slug with a 
possibility of recycling. In this process, wastes and small amount of 
coke are casted into the vertical shaft kiln where combustible 
wastes are incinerated in the ignited coke bed, and wastes are 
reduced in their volume and stabilized by the melting of noncom- 
bustible (ash). This report describes a principle, progress of the 
development, and outline of this process. It also describes results 
of the application of this process to the treatment of sludge. Fur- 
thermore, a possibility of the smelting treatments is verified in 
respect to treatments of chrome sludge, paper and pulp sludge, in- 
cineration residue of municipal wastes, electric furnace steel 
making dust, asbestos, and highly plastics containing wastes ex- 
clusive of the sludge. 5 refs., 2 figs. 


16361 (EUR-14735) Technological innovation in the plas- 
tics industry and its influence on the environmental problems 
of plastic waste. Report on substitution of virgin plastics by 
recycled materials. Ganapini, W.; Jachia, E.; Lombardia Risorse. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Sep 1992. 127p. Source: OSTI; NTIS (US Sales Only). 

The aim of the study has been to investigate and identify innova- 
tive instruments and strategies in the context of plastics waste 
management. The main question is how virgin polymers can be re- 
placed by recycled materials. Two main recycling routes can be 
identified: mechanical, that is material reprocessing, and chemical/ 
refinery recycling, that is any chain cleaving technique. As far as 
the applications are concerned, homogeneous plastics can be re- 
cycled for two purposes: closed circle or blend recycling: recycled 
and virgin plastics are mixed in appropriate proportions, in order to 
obtain the same original good, and cascade recycling: circles are 
not closed on the same goods because of mechanical properties 
loss and recycled materials are used in less demanding applica- 
tions. Chemical recycling, on the contrary, allows to reproduce the 
original plastic with all its properties and characteristics. Its feasibil- 
ity, at present, is essentially a matter of cost. Many are the 
constraints that prevent mechanical recycling from reaching its po- 
tential limits: plastic waste collection and its costs, sorting and 
selection technologies, plastic intrinsic properties, technical stan- 
dards, consumer's acceptance, scale factor. R and D programs 
which could increase recycled plastics penetration into the virgin 
materials market have been reviewed and evaluated. Different 
strategic options can be envisaged: either to promote mechanical 
recycling (in the various forms of homogeneous and commingled 
recycling) or to encourage chemical/refinery recycling. Proposals 
for possible institutional actions required to implement the strategic 
options previously described have been discussed. In principle ac- 
tions should regard five levels: approach to R and D, ecodesign, 
revision of technical standards, international exchange of informa- 
tion and education. (A.B.). refs., tabs. 


16362 (KCP-613-4867) Process waste assessment for re- 
actor cleaning: Final report. Bohnert, G.W. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Feb 1993. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE93006366. Source: OSTI; NTIS; INIS; GPO Dep. 

A pilot process waste assessment was conducted on polymer fa- 
cility reactor cleaning. Methodology and analytical techniques used 
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to determine stream composition and quantities are described. An 
accurate mass balance was generated using stream composition 
and quantities. Alternate cleaning processes are identified which 
reduce or eliminate hazardous material waste associated with this 
process. 


16363 (NEI-DK-1094) Green drying. Teknisk Note, 1/1992. 
Spiegelhauer, B. Dansk Gasteknisk Center A/S, Hoershoim (Den- 
mark). Nov 1992. 31p. (in Danish). Order Number DE93778302. 
Source: OSTI; NTIS. 

There are 20 places in Denmark where fodder pills consisting of 
compressed dried grass and alfalfa are produced. Total annual pro- 
duction is 2-3000.000 tons, and this demands a relatively high 
consumption of energy. Natural gas is now most often used in the 
drying process, but coal is also utilized. The design of these drying 
plants is briefly described and the heating system, the energy 
economy and the use of natural gas is discussed in more detail. 
Environmental aspects and the conversion of plants to the use of 
natural gas as fuel are also dealt with. Diagrams of the drying 
plants illustrate the text in addition to tables and graphs. it is stated 
that in the case of the drying plants that have been converted from 
coal or oil fuels to the use of natural gas, no significant change in 
the quality of the product has been observed, yet energy consump- 
tion was lower, the service life of the combustion chamber was 
longer, productivity increased and the consistency of the tempera- 
ture made it feasible to decrease the volume of the drying air. It is 
also claimed that the emission of pollutants is significantly reduced 
when using natural gas. (AB). 


16364 (NEI-FI-194) Controlling first-pass retention at pa- 
permachine. Laitinen, M. (Kajaani Elektroniikka Oy, Kajaani 
(Finland)); Nokelainen, J.; Kallonen, J.; Vakkilainen, P.; Rantala, T.; 
Tarhonen, P. Kajaani Elektroniikka Oy (Finland). 1992. 84p. (In 
Finnish). Project KTM-80/881/90. Order Number DE93778363. 
Source: OSTI; NTIS. 

The RAINA research program of the Ministry of Trade and Indus- 
try, Energy Department, included the PAMIRE project which 
concentrated on the study and development of different methods 
and equipment for the control of paper machine short circulation on 
a trial PM. The current project focused on the practical application 
of the principal results of the PAMIRE project. The objective was to 
construct a wire retention control system on a production PM utiliz- 
ing new retention measurement techniques. The target was to 
establish a suitable control method and its operation range, and to 
argument the advantages of the control in real life conditions. The 
most suitable control method proved to be a conventional, fixed- 
parameter PID control with slight modifications. This method 
controlled white water consistency in the short circulation by con- 
trolling the retention chemical dosage. An adaptive control system 
also proved operational: however, as the PM user required a sim- 
ple, reliable, functioning system, the PID control was finally chosen 
for the purpose. With the control, variation of the controlled vari- 
able (total consistency in white water) was reduced by 80...90%. 
Consistency variations in headbox stock were consequently de- 
creased by nearly a half, and the fluctuation of paper quality 
variables was damped: for instance the variation of paper basis 
weight and ash content were cut by 10...20%. The development of 
the control increased process technical knowledge of the PM and 
improved the production economy. As a result, the running time of 
the PM could be increased. As web breaks which consume plenty 
of energy were reduced by nearly 25 % during the observation pe- 
riod (beginning of 1990 vs. 1991), the results of the control were 
also seen in the energy economy of the production. 


16365 (NEI-Fl-196) Energy usage in the EAF process: Fi- 
nal report 7562/90/OVAKO. Helle, L.; Antola, O.; Jurvelin, A. 
Ovako Steel Oy Ab, Imatra (Finland). 1990. 48p. (in Finnish). 
Project KTM-158/881/86. Order Number DE93778365. Source: 
OSTI; NTIS. 

The object of this project was to establish the extent to which the 
various forms of energy can be replaced by each others as well as 
what will be their corresponding efficiency as a substitute for elec- 
tricity in the electric arc furnace process. A further object was to 
establish the possibilities for decreasing the total energy consump- 
tion of the melt shop and to create process models for melting and 
refining in order to be able to predict the correct moments for scrap 








charging, sampling and temperature measurements as well as for 
tapping of the furnace. With investigations and practical 
experiments regarding preheating, melt-down and refining the inter- 
changeability of the different forms of energy has been established. 
With these results a basis has been created for the energy - and 
temperature models. The models are based on the assumption that 
when the scrap has received a certain amount of energy or the 
temperature of the charge has reached a certain level the furnace 
is ready to accept the next scrap basket or that the all-melt has 
been reached. Further, as far as the refining is concerned the final 
models are able to instruct the furnace operators as to which trans- 
former tap setting is to be used and what the oxygen flow rate must 
be in order to reach the aims for the furnace tapping temperature 
and carbon content at the same time with respect to the predictions 
of the temperature model, there was a difference of nearly 20 deg 
C between the first temperature measurement from the furnace af- 
ter melt-down and the corresponding calculated temperature. 


16366 (NEI-Fl-197) Former: Final report. Savia, R.; Paana- 
nen, J. Valmet-Tampella Oy, Anjalankoski (Finland). 1992. 16p. (In 
Finnish). Project KTM-88/881/88. Order Number DE93778366. 
Source: OSTI; NTIS. 

Purpose of the project was to develop a gap former for demand- 
ing paper grades (fine paper, base paper, SC-paper). The most 
important properties obtained with the gap former are: good forma- 
tion, high retention, and symmetrical web To save energy, a high 
target level for retention was set: the flow volume in the short cir- 
culation would be reasonable and energy consumption used for 
pumping lower. Target level of both retention and symmetrical web 
was achieved. Formation was lower than target, but however still 
on the same level as on modern production machines. Energy con- 
sumption of the gap former was compared to conventional 
technology (hybrid former). At low speeds energy savings of the 
gap former were not significant, but as the speed increased, the 
specific energy consumption decreased. At 1500 m/min savings 
are significant. If all modern Finnish paper machines, which pro- 
duce uncoated printing paper from mainly mechanical pulp, had a 
gap former like the pilot unit and the speed would be increased to 
1500 m/min, the production could be made with 125 GWh/a lower 
energy consumption than nowadays. 


16367 (NEI-FI-198) Improved steam box for paper machine 
press section: Final report. Yli-Kauppila, J. Valmet Paper Ma- 
chinery, Rautpohja (Finland). 1992. 16p. (In Finnish). Project 
KTM-93/881/89. Order Number DE93778367. Source: OSTI; NTIS. 

The target of the project was to improve the press suction roll 
steam box in order to reach higher dryness after the press section. 
Much attention was also paid to improve the profiling capacity of 
the steam box. As a result of the project several improvements 
were accomplished: Steam jet velocities as well as the relative size 
of the constant and control zones were optimized. Coverage on the 
suction roll was increased and an additional hot air channel was in- 
troduced. The effectivity of the steam box was also improved by 
constructional changes that allow to use bigger steam amounts as 
well as to improve both the condensate removal and the cleanliness 
of the steam box. New steam boxes are already in operation on 15 
paper machines. Dryness after the press section has been found 
to increase by 3.5 percentage units, which is almost 2 percentage 
units more than reached with older designs. Also the moisture pro- 
filing capacity of the new steam box is superior. It is estimated that 
the new design can save 50 - 70 kWh of steam energy and 5 kWh 
of electricity per ton of produced paper through higher dryness, re- 
duced overdrying and improved paper machine efficiency. 


16368 (PNL-8426) impact evaluation of an Energy Savings 
Plan project at Sather Manufacturing. Sullivan, G.P.; Spanner, 
G.E. Pacific Northwest Lab., Richland, WA (United States). Dec 
1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93009078. Source: OSTI; NTIS; GPO Dep. 

This impact evaluation of an energy conservation project that 
was recently installed at Sather Manufacturing (Sather) was con- 
ducted for the Bonneville Power Administration (Bonneville) as part 
of an evaluation of its Energy Savings Plan (E$P) Program. The 
Program makes acquisition payments to firms that install ECMs in 
their industrial processes. The objective of this impact evaluation 
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was to assess how much electrical energy is being saved at 
Sather as a result of the E$P and to determine how much the sav- 
ings cost Bonneville and the region. The impact of the project was 
evaluated with a combination of engineering analysis, financial 
analysis, interviews, and submittal reviews (Bather’s Proposal and 
Completion Report). The project consists of replacing an o d core- 
less induction furnace with a new, more efficient, induction furnace. 
Energy savings from this project are expected to be 1,122,000 
kWh/yr, or 0.13 average megawatts. On a per-ton basis, this 
project will save 447 kWh/ton, which is a reduction of approxi- 
mately 41% of electricity consumed per ton of steel produced. The 
project cost $293,469 to install, and Sather received payment of 
$123,780 from Bonneville for the acquisition of energy savings. 
Based on a simple payback analysis calculated by Pacific North- 
west Laboratory and conversations with Sather management 
personnel, it was determined that this project would not have been 
implemented without the acquisition payment from Bonneville. The 
levelized cost of these energy savings to Bonneville will be 10.8 
millskWh over the project’s expected 15-year life, and the lev- 
elized cost to the region will be 24.9 mills/kWh. 


16369 (PNL-SA-19966) A preliminary review of energy sav- 
ings from EADC plant audits. Wilfert, G.L.; Kinzey, B.R.; Kaae, 
P.S. Pacific Northwest Lab., Richland, WA (United States). [1993]. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009817. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper reviews the long-term energy savings attributed to in- 
dustrial plant energy audits conducted under the US Department of 
Energy's (DOE’s) Energy Analysis and Diagnostic Center (EADC) 
Program. By the end of FY91, this program is expected to have 
performed over 3600 plant energy audits since it began in late 
1976. During FY91, 500 of the 3600 are expected to be completed. 
Currently, 18 universities participate in the program. DOE’s expan- 
sion plan, as specified in the National Energy Strategy, calls for 
adding three universities to the program during FY92. This review, 
requested by the OIT as part of their program planning effort, is 
preliminary and limited in scope. The primary purpose of this paper 
is to independently assess the accuracy of past energy savings re- 
porting, specifically: whether a 2-year assessment horizon for 
identifying implemented ECOs captures all the ECOs implemented 
under the program whether the number of implemented ECOs and 
thus, the energy savings associated with program audits, signifi- 
cantly decrease in years 3 through 7 after the audit. 


16370 (RFP-—4651) Applications of molten salts in reactive 
metals processing. Mishra, B. (Colorado School of Mines, 
Golden, CO (United States). Kroll Inst. for Extractive Metallurgy); 
Olson, D.L.; Averill, W.A. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. [1993]. 12p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC34-90DP62349. (CONF-930366—-1: Engineering foundation con- 
ference, Miami, FL (United States), 16 Mar 1993). Order Number 
DE93003368. Source: OSTI; NTIS; GPO Dep. 

Pyrochemical processes using molten salts provide a unique op- 
portunity for the extraction and refining of many reactive and 
valuable metals either directly from the beneficiated ore or from 
other process effluent that contain reactive metal compounds. This 
research program is aimed at developing a process for the produc- 
tion and recovery of reactive and valuable metals, such as zinc, 
tin, lead, bismuth and silver, in a hybrid reactor combining elec- 
trolytic production of the calcium reductant and in-situ utilization of 
this reductant for pyrochemical reduction of the metal compounds, 
such as halide or oxides. The process is equally suitable for pro- 
ducing other low melting metals, such as cadmium and antimony. 
The cell is typically operated below 1000C temperature. Attempts 
have been made to produce silver, lead, bismuth, tin and cerium 
by calciothermic reduction in a molten salt media. In a separate ef- 
fort, calcium has been produced by an electrolytic dissociation of 
lime in a calcium chloride medium. The most important characteris- 
tic of the hybrid technology is its ability to produce metals under 
“zero-waste” conditions. 


16371 (SAND-90-1375/1) ECM (Environmentally Conscious 
Manutacturing) newsletter, August 1990: Information on env- 
ronmentally conscious manufacturing processes: Volume 1, 
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No. 1. Sandia National Labs., Albuquerque, NM (United States). 
Aug 1990. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93009512. Source: OSTI; NTIS; INIS; GPO Dep. 

This newsletter outlines efforts to develop alternate cleaning so- 
lutions to conventional CFC and CHC based solvents for the 
cleaning of electrical and mechanical assemblies. Material compati- 
bility is a primary concern. Testing results with copper substrates 
and Pb-Sn eutectic solder are presented. A novel sensor for moni- 
toring the organic concentrations in copper plating baths is also 
described. Measurements are made in real time and the probe is 
small enough to be placed in the bath without disturbing the plating 
process. Longer intervals between bath cleanup and extended bath 
lifetimes will result. 


16372 (SAND-—92-0402/1) ECM (Environmentally Conscious 
Manufacturing) newsletter, April 1992: information on environ- 
mentally conscious manufacturing processes. Sandia National 
Labs., Albuquerque, NM (United States). Apr 1992. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93009507. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This newsletter is disseminates information obtained from re- 
search and development programs and demonstration, testing, and 
evaluation at research facilities on environmentally conscious 
manufacturing processes. In this issue the following topics are pre- 
sented: ultrasonics in sokdering technology, supercritical carbon 
dioxide for cleaning, ECM at AT&T, practical considerations in 
waste minimization, decision making, partnerships in ECM, and 
sorting waste plastics using neural networks and infrared spec- 
troscopy. 


16373 (TVA-Bull-Y-222) Production of high-quailty liquid 
fertilizers from wet-process acid via urea phosphate. Hodge, 
C.A.; Motes, T.W. National Fertilizer and Environmental Research 
Center, Muscle Shoals, AL (United States). Jul 1991. 24p. Spon- 
sored by Tennessee Valley Authority, Knoxville, TN (United States). 
Order Number DE93003878. Source: OSTI; NTIS. 

A pilot-plant process is described that purifies wet-process phos- 
phoric acid for the production of a high-quality urea-ammonium 
polyphosphate base solution. An intermediate product, crystalline 
urea phosphate, is produced from urea and merchant-grade (54% 
P20s5) wet-process phosphoric acid. The urea phosphate crystals 
contain only about 15 to 20% of the objectional impurities (iron, 
aluminum, and magnesium) originally contained in the feed 
wet-process acid. The urea phosphate crystals are pyrolyzed, con- 
verting orthophosphate to polyphosphate with very little energy 
consumption. The resulting melt is dissolved and neutralized with 
ammonia to produce 14-29-0 liquid product of high polyphosphate 
content. 


16374 (TVA-Bull-Z-320) Environmental update for produc- 
tion of 10-34-0. Holt, M.T.; Breed, C.E. National Fertilizer and 
Environmental Research Center, Muscle Shoals, AL (United 
States). [1992]. 8p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). (CONF-920815-14: 204. American 
Chemical Society (ACS) national meeting, Washington, DC (United 
States), 23-28 Aug 1992). Order Number DE93003910. Source: 
OSTI; NTIS. 

The Clean Air Act Amendments of 1990 have caused several 
states to more closely monitor the amount of ammonia being emit- 
ted from the 10-34-0 process the standard grade of ammonium 
polyphosphate. As a result, TVA has worked in cooperation with 
10-34-0 producers across the country to determine ammonia 
losses from the cooling tower stack of several 10-34-0 plants. The 
data collected from these production facilities has been used as a 
baseline to enable TVA to propose process changes which will re- 
duce the amount of ammonia being discharge from the 10-34-0 
cooling tower. Some of these proposed changes, which include lo- 
cation of the pipe reactor discharge and modifications to the 
packed-tower evaporative cooler, have been tested in TVA's pilot 
plant. The stack gases from the cooling tower were monitored dur- 
ing these tests to determine the effectiveness of changes. 
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16375 (TVA-Bull-Z-321) Some impacts of the 1990 Clean 
Air Act and state clean-air regulations on the fertilizer indus- 
try. Breed, C.E.; Kerns, O.S. National Fertilizer and Environmental 
Research Center, Muscle Shoals, AL (United States). [1992]. 14p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States}. (CONF-920815-15: 204. American Chemical Society 
(ACS) national meeting, Washington, DC (United States), 23-28 
Aug 1992). Order Number DE93003911. Source: OSTI; NTIS. 

The Clean Air Act amendments of 1990 will intensify national 
efforts to reduce air pollution. They will have major impacts an gov- 
ernmental agencies and on industrial and commercial facilities 
throughout the country. As with other industries, it is essential for 
fertilizer dealers and producers to understand how these changes 
to the Clean Air Act can significantly change the way they do busi- 
ness. This paper is proffered as an overview of ways in which the 
1990 amendments to the Clean Air Act may impact the fertilizer in- 
dustry. The nonattainment, toxics, and permit provisions of the 
amended act will be three areas of particular concern to the fertil- 
izer industry. Implementation of the new regulatory requirements of 
this legislation promises to be a long and onerous process for all 
concerned. However, it appears that state and local regulations 
may have a much more profound impact on the fertilizer industry 
than the new Clean Air Act. 


16376 (TVA-Bull-Z-323) Turning green: Pollution preven- 
tion opportunities beyond fertilizers and agrichemicais. Tate, 
L.R.; Britnell, C.W.; Hemmen, J.E. National Fertilizer and Environ- 
mental Research Center, Muscle Shoals, AL (United States). 
[1992]. 4p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). (CONF-920815—16: 204. American Chemical Soci- 
ety (ACS) national meeting, Washington, DC (United States), 23-28 
Aug 1992). Order Number DE93003913. Source: OSTI; NTIS. 

Environmental stewardship programs at fertilizer and agrichemi- 
cal businesses must not be limited merely to proper handling, 
storage, use, and disposal of primary products. This presentation 
will help identify other materials and waste streams, offer sugges- 
tions for improved management practices, and describe some 
methods to help implement a proactive facility-wide pollution pre- 
vention program. Many of the topics discussed will also apply to 
other businesses and industries. 


16377 (TVA/NFERC—91/10) Environmental handbook for 
fertilizer and agrichemical dealers. Parker, J.H. (ed.}. National 
Fertilizer and Environmental Research Center, Muscle Shoals, AL 
(United States). Aug 1992. 297p. Sponsored by Tennessee Valley 
Authority, Knoxville, TN (United States). (TVA-Bull-Y-223). Order 
Number DE93003930. Source: OSTI; NTIS. 

The owner/operator of the ratail fertilizer/agrichemical dealership 
is responsible for the management of the business. He is responsi- 
ble for managing, supervising and controlling all aspects of the 
operation to achieve desired goals. A foundation goal is to provide 
needed products and helpful services to customers in the service 
area. An inherent goal, of course, is to make a reasonable profit on 
the products and services. Still another goal, as will be noted 
repeatedly in this book, should be to protect and enhance the envi- 
ronment. Information in this book is intended to reinforce dealers in 
their pursuit of the environmental objective. This involves a lot of 
things, including: Understanding how air and water can become 
contaminated; Assessing the vulnerability of the plant site; Imple- 
menting containment measures that are fully adequate for both 
fertilizer and agrichemical products; Knowledge of local, state and 
federal requirements related to safety and to protection of water 
and air quality; Development of effective plans for dealing with 
emergencies and for informing employees and others about the 
materials handled by the dealership. 


16378 (VF-US—92-1) Combined heat and power plant at 
Braviken paper mill. Lindblom, K.H. (Vattenfall Energisystem AB, 
Vaellingby (Sweden)); Fors, J. Vattenfall AB, Vaellingby (Sweden); 
Holmen Paper AB, Norrkoeping (Sweden); Svensk Energi Utveck- 
ling AB, Stockhoim (Sweden); Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). Jan 1991. 69p. (In Swedish). Order Number DE93778477. 
Source: OSTI; NTIS. 

An increased energy supply is required in connection with a 
planned expansion of Braviken paper mill. An operational study in 





which data relating to the flows in the plant were compiled, and the 
possibility of increasing efficiency was investigated with the aid of 
pinch analysis. Futhermore, alternative technologies for combined 
heat and power production, and environmental requirements and 
consequences were investigated. The pinch analysis shows that in 
two operational cases there is a theoretical potential for increased 
energy production of at most about 9.5 and 11.7 MW, respec- 
tively. The efficiency increases correspond to 20-25% of the steam 
produced in the steam power plant. The analysis shows that with 
expanded paper production an industry plant with a new LPG-fired 
gas turbine, a new waste heat boiler, a new solid fuel boiler (CFB), 
a new fuel drier as well as an existing steam turbine, some 150 
GWh,, per year could be produced at a cost of 200 SEK per 
MWh,,. The production of electricity in the steam and gas turbine is 
then limited to 5840 h per year since the marginal cost of operating 
the turbines during the summer months is too high. However, other 
parts of the CHP-plant are operated at 8300 h per year in order to 
deliver steam to Braviken paper mill. Emissions of sulphur and nitric 
oxides are low compared with emissions from other manufacturers 
of TMP/newsprint. Calculations in respect of the various CHP alter- 
natives are given in the report. The total emissions of sulphur, nitric 
oxides and dust from the production of electricity and heat by the 
CHP-plant will be lower than those from the reference cases pro- 
ducing only heat. By investing in an expansion of paper production 
Holmen can obtain an interesting price for the heat and produce 
electricity at a competitive cost in relation to other forms of electric- 
ity production. Prospects similar to those at Braviken couki also 
exist where other pulp and paper manufacturers are concerned. 


16379 (VF-US-92-10) Local cogeneration combined with 
refrigeration processes. Larsson, |. (Galbe AB, Norrkoeping 
(Sweden)); Tvaerne, A. Vattenfall AB, Vaellingby (Sweden). Sep 
1991. 137p. (In Swedish). Order Number DE93778478. Source: 
OSTI; NTIS. 

Local co-generation combined with refrigeration for smaller non 
electro-intensive industries is technically feasible. In this analysis a 
large number of combinations with co-generation and refrigeration 
techniques are described. With different combinations of driving 
units like gas turbines, diesel engines, fuel cells etc. with 
compressor- and/or absorption-refrigeration machines high system 
efficiency can be obtained. Depending on the combination and the 
capacity to utilize low-rate heat, the system efficiency can be up to 
250%. The most interesting fields for a combination machine are 
probably within the food, meat and dairy sectors where refrigerating 
and heat demands are large. The combination machine used in the 
calculations consists of an Otto engine and a compressor refriger- 
ating machine. With a design of the combination machine satisfying 
the refrigerating demand an excess of heat will appear in most 
cases. Combination machines therefore depend on the closeness 
to external sinks for waste heat, for instance a district heating net. 
A design fitted to the heat demand generally leads to a smaller 
machine and to that the refrigeration partly must be accomplished 
in a conventional way without heat recovery lending to a lower sys- 
tem efficiency and at a higher cost. Good economic conditions for 
a combination machine exist when the existing refrigeration ma- 
chine is to be replaced and heat is not recovered. One case was 
chosen for a deeper analysis, where a 4 to 5 years pay-off was 
achieved with the conditions above. (11 refs., 53 figs., 27 tabs.). 


16380 (VF-US—92-24) Energy and environmental issues in 
the steel industry. Fors, J. (EnerGia, Ulriksdal (Sweden)); Mag- 
nusson, L. Vattenfall AB, Vaellingby (Sweden). Aug 1992. 120p. (in 
Swedish). Order Number DE93778479. Source: OSTI; NTIS. 

This report reviews energy and environmental issues which are 
specific to the iron and steel industry. The intention has been to il- 
lustrate available options, short-term and long-term, for increasing 
efficiency, converting from one source of energy to another, intro- 
ducing process improvements or even transferring to completely 
new processes. The Swedish steel industrys total current coal con- 
sumption is about 11 TWh per year. Current electricity 
consumption is about 4 TWh per year, while the industrys con- 
sumption of oil is about 1.8 TWh per year. LPG consumption is 
about 1.6 TWh per year. A simplified cost accounting model has 
been developed to illustrate the influence of the energy efficiency 
and environment-related costs. The conclusion is that, at current 
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energy prices, electric furnaces would have to be extremely effi- 
cient to achieve energy costs (including environmental taxes) lower 
than those of efficient modern fuel-fired furnaces. The model has 
also been used to determine the consequences of a recently pre- 
sented proposal from a government commission concerning the 
energy taxes imposed on industry. The proposed tax reductions 
would dramatically improve the competitiveness of oil as an energy 
source. The possibilities for generating electricity by utilizing pro- 
cess gases and waste heat are discussed. From the energy 
viewpoint, production of a total of 0.5 TWh of electricity is fully fea- 
sible for the integrated plants in Oxeloesund and Luleaa, without 
additional fuel consumption at the plants. A general review of the 
extremes likely to be reached by the iron and steel industry in 
terms of future electricity consumption reveals the following: Based 
on technical factors alone, it is fully possible that electricity con- 
sumption could be slashed by half, to a level of 2 TWh per year or, 
conversely, double to a level of 8 TWh a year. Actual development 
will be determined by factors other than the strictly technical. ( 60 
refs., 10 tabs., 64 figs.). 


16381 (WSEO-93007484) Potential site study for the 
Cowlitz Cogeneration project. URS Consultants, Inc., New York, 
NY (United States). Dec 1992. 112p. Sponsored by Washington 
State Energy Office, Olympia, WA (United States). Order Number 
DE93007484. Source: OST; NTIS. 

The Cowlitz Cogeneration Company (CCC), a partnership be- 
tween Mission Energy of Irvine, California and Weyerhaeuser 
Company of Federal Way, Washington, intends to build and oper- 
ate a gas-fired cogenerationfacility at the Weyerhaeuser mill 
complex in Longview, Washington. This project would replace ex- 
isting steam boilers at the mi complex and considerably expand 
electrical power and steam production at the mill. In addition, the 
project would generate electricity for sale to local utilities. Washing- 
ton State Regulations require that a site certificate (permit) must be 
obtained from the Washington State Energy Facility Site Evaluation 
Council (EFSEC) for any thermal energy project greater than 250 
MW in size. According to state law, this permit is the only local or 
state approval needed for the project. This certificate may be is- 
sued by EFSEC after an application for site certification (ASC) has 
been submitted and reviewed, and after any required hearings 
have been held. If the project is shown to have minor environmen- 
tal impact, it may be eligible for “expedited processing,” a faster 
permit process than the standard EFSEC application process. The 
PSS is an optional step in the permit process. Both CCC and EF- 
SEC have agreed that such astudy would be useful. This is one of 
the first steps in the siting and permitting process for the proposed 
project. CCC can consider the study in preparing their application, 
currently proposed to be submitted in early 1993. 
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16382 (DOE/MC/25033-3237) Hospital waste shredder test 
series at the DONLEE Pilot Test Facility: Final report. Good 
Samaritan Hospital, Lebanon, PA (United States); Donlee Tech- 
nologies, Inc., York, PA (United States). York-Shipley Div. Sep 
1992. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG21-88MC25033. Order Number 
DE93000243. Source: OSTI; NTIS; GPO Dep. 

This report describes the coal firing and coal and noninfectious 
hospital waste co-firing testing and emissions rates for the tests 
conducted at the DONLEE pilct plant facility during mid-December 
1991 through early March 1992. The emissions obtained during 
these tests are in turn used to predict the emission rates for the 
proof-of-concept facility that is to be built at the Lebanon Veterans 
Affairs Medical Center. In addition, the reliability and performance 
of the waste shredding/feeding system were evaluated from this 
testing. 


16383 (NEI-DK-1089) Non-destructive control of welded 
jacket pipe joints. Energiministeriets Energiforskningsprogram. 
Fjernvarme og produktion af el og varme. Bech, J. Dansk Teknoio- 
gisk Inst., Taastrup (Denmark). Plastteknologi. Nov 1992. S2p. (in 
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Danish). Contract ENS-1323/89-11. Order Number DE93778280. 
Source: OSTI; NTIS. 

EFP-89. 

Non-destructive test methods which can be used for the investi- 
gation of welded jacket pipe joints were analysed and described in 
relation to practical use. Methods tested were analyses based on 
thermography (liquid crystal and thermo-photographing using an in- 
frared scanning camera), ultrasonic methods suitable for plastics, 
new X-ray systems and a method based on sound (Tap-o-meter). 
The project also comprised an improvement of the cork test 
method. Alternative methods such as static tensile testing, dynamic 
tensile testing, split testing, bend testing, shearing, the peel test 
and creep testing were evaluated. Current developments in stan- 
dardization were studied. (AB). 


16384 (NEI-Fl-189) Realization of pllot-system reijated to 
utilization of the energy companies’ ADP-systems and of the 
basic registers of the society. Pietilaeinen, J. (Technical Re- 
search Centre of Finland, Espoo (Finland). Lab. of Urban Planning 
and Building Design). Technical Research Centre of Finland, Espoo 
(Finland). 1992. 83p. (In Finnish). Project KTM-217/881/90. Order 
Number DE93778358. Source: OSTI; NTIS. 

Energy consumption data are necessary to nearly all 
administration-, planning- and research activities dealing with en- 
ergy. Energy companies gather continually detailed data for their 
own use (for instance invoicing) about energy consumption on con- 
sumer level. These data are ADP-based in companies’ consumer 
etc. systems, but making use of data is difficult because of old- 
fashioness and of inflexibility peculiar to those systems. In the so 
called basic data systems of the society (building-, population- etc. 
registers) there are also maintained quite a lot data being linked 
with energy consumers. Energy companies could make use of 
such data in their own activities. Above mentioned existing ADP- 
systems were tested in practice in the project in order to produce 
energy consumption data. For that purpose the pilot - system was 
carried out for the standard PC - environment. Detailed consump- 
tion etc. data were transferred into the pilot-system from the four 
energy companies’ datasystems. Into the pilot-system were also 
transferred detailed building- and population data of the communes 
in question. On the basis of material mentioned utilization possibili- 
ties of data were tested making use of developed database- and 
LIS/GIS-programs. Experiences obtained from the pilot-system 
prove that data maintained in the companies’ systems as well as in 
the so called basic registers of the society will offer a good basis 
for developing information related to energy use. With the aid of 
the present PC’s processing of data is user-friendly and flexible. 
Especially LIS/GIS-technology offers many new type possibilities. 
By following the concept of the pilot-system it is possible to carry 
out with small costs a system serving continual handling of con- 
sumption etc. data. 


16385 (NREL/TP-431-4988A) Data summary of municipal 
solid waste management alternatives: Volume 1, Report text. 
National Renewable Energy Lab., Golden, CO (United States); SRI 
International, Menlo Park, CA (United States). Oct 1992. 194p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-83CH10093. Order Number DE93008360. Source: 
OSTI; NTIS; GPO Dep. 

This report provides data for use in evaluating the proven 
technologies and combinations of technologies that might be con- 
sidered for managing municipal solid waste (MSW). It covers five 
major methods for MSW management in common use today: 
Landfilling; Mass combustion for energy recovery; Production of 
refuse-derived fuel (RDF); Collection/separation of recyclables; and 
Composting. It also provides information on three MSW manage- 
ment technologies that are not widely used at present: Anaerobic 
digestion; Cofiring of MSW with ceal; and Gasification/pyrolysis. To 
the extent possible with available reliable data, the report presents 
information for each proven MSW technology on: Net energy bal- 
ances; Environmental releases; and Economics. In addition to data 
about individual operations, the report presents net energy bal- 
ances and inventories of environmental releases from selected 
combined MSW management strategies that use two or more sep- 
arate operations. The scope of the report extends from the waste’s 
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origin (defined as the point at which the waste is set out for collec- 
tion), through transportation and processing operations, to its final 
disposition (e.g., recycling and remanufacturing, combustion, or 
landfilling operations). Data for all operations are presented on a 
consistent basis: one (1) ton of municipal (i.e., residential, commer- 
cial, and institutional) waste at the collection point. Selection of an 
MSW management plan may be influenced by many factors, in ad- 
dition to the technical performance and economics of each option. 


16386 (NREL/TP-431-4988C) Data summary of municipal 
solid waste management alternatives: Volume 3, Appendix A: 
Mass burn technologies. National Renewable Energy Lab., 
Golden, CO (United States); SRI International, Menlo Park, CA 
(United States). Oct 1992. 140p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE93008312. Source: OSTI; NTIS; GPO Dep. 

This appendix on Mass Burn Technologies is the first in a series 
designed to identify, describe and assess the suitability of several 
currently or potentially available generic technologies for the man- 
agement of municipal solid waste (MSW). These appendices, 
which cover eight core thermoconversion, bioconversion and recy- 
cling technologies, reflect public domain information gathered from 
many sources. Representative sources include: professional jour- 
nal articles, conference proceedings, selected municipality solid 
waste management plans and subscription technology data bases. 
The information presented is intended to serve as background in- 
formation that will facilitate the preparation of the technoeconomic 
and life cycle mass, energy and environmental analyses that are 
being developed for each of the technologies. Mass burn has been 
and continues to be the predominant technology in Europe for the 
management of MSW. In the United States, the majority of the ex- 
isting waste-to-energy projects utilize this technology and nearly 90 
percent of all currently planned facilities have selected mass burn 
systems. Mass burning generally refers to the direct feeding and 
combustion of municipal solid waste in a furnace without any sig- 
nificant waste preprocessing. The only materials typically removed 
from the waste stream prior to combustion are large bulky objects 
and potentially hazardous or undesirable wastes. The technology 
has evolved over the last 100 or so years from simple incineration 
to the most highly developed and commercially proven process 
available for both reducing the volume of MSW and for recovering 
energy in the forms of steam and electricity. In general, mass burn 
plants are considered to operate reliably with high availability. 


16387 (NREL/TP-431-4988D) Data summary of municipal 
solid waste management alternatives: Volume 4, Appendix B: 
RDF technologies. National Renewable Energy Lab., Golden, CO 
(United States); SRI International, Menlo Park, CA (United States). 
Oct 1992. 147p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93008313. Source: OSTI; NTIS; GPO Dep. 

This appendix contains background information, technical 
descriptions, economic data, mass and energy balances, and infor- 
mation on environmental releases for the refuse derived fuels 
(RDF) option in municipal solid waste management alternatives. 
Demonstration programs at St. Louis, Missouri; Franklin, Ohio; and 
Delaware are discussed. Information on pellet production and cofir- 
ing with coal is also presented. 


16388 (NREL/TP-431-4988E) Data summary of municipal 
solid waste management alternatives: Volume 5, Appendix C, 
Fluidized-bed combustion. National Renewable Energy Lab., 
Golden, CO (United States); SRI International, Menio Park, CA 
(United States). Oct 1992. 585. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE93008314. Source: OSTI; NTIS; GPO Dep. 

This appendix provides information on fluidized-bed combustion 
(FBC) technology as it has been applied to municipal waste 
combustion (MWC). A review of the literature was conducted to de- 
termine: (1) to what extent FBC technology has been applied to 
MWC, in terms of number and size of units was well as technology 
configuration; (2) the operating history of facilities employing FBC 
technology; and (3) the cost of these facilities as compared to con- 
ventional MSW installations. Where available in the literature, data 
on operating and performance characteristics are presented. Tabu- 
lar comparisons of facility operating/cost data and emissions data 





have been complied and are presented. The literature review 
shows that FBC technology shows considerable promise in terms 
of providing improvements over conventional technology in areas 
such as NOx and acid gas control, and ash leachability. In addi- 
tion, the most likely configuration to be applied to the first large 
scale FBC dedicated to municipal solid waste (MSW) will employ 
circulating bed (CFB) technology. Projected capital costs for the 
Robbins, Illinois 1600 ton per day CFB-based waste-to-energy fa- 
cility are competitive with conventional systems, in the range of 
$125,000 per ton per day of MSW receiving capacity. 


16389 (NREL/TP—431-4988F) Data summary of municipal 
solid waste management alternatives: Volume 6, Appendix D, 
Pyrolysis and gasification of MSW. National Renewable Energy 
Lab., Golden, CO (United States); SRI International, Menlo Park, 
CA (United States). Oct 1992. 60p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93008304. Source: OSTI; NTIS; GPO Dep. 

This Appendix summarizes information available in the open 
literature describing the technology and operating experierice of py- 
rolysis technology as applied to the management of municipal solid 
waste (MSW). The literature search, which emphasized the time 
frame of greatest activity in MSW pyrolysis (i.e., the mid-1960s to 
the mid-1980s), focused on the scale of application, material feed- 
stock, technical limitations and economic considerations. Smaller 
scale facilities, either laboratory/research scale (< | TPD) or pro- 
cess development/pilot scale plants (1-20 TPD) for municipal waste 
and related materials (agricultural, forest residues, industrial 
wastes, etc.), are mentioned in the literature (275, 495). However, 
such data are sparse, dated, and often have limited applicability to 
MSW in general, and for design scale-up in particular. Therefore, 
greatest emphasis was placed on identifying demonstration scale 
(20-150 TPD) wili commercial seals (> 150 TPD) studies which 
could be expected to provide economic, environmental, and energy 
data that can be scaled with possibly less risk. While the promise 
of pyrolysis of MSW lies in its ability to transform municipal waste 
into gaseous and liquid chemicals and fuel products, the major lim- 


itation is the unproven technical and economic feasibility of a large 
scale facility. 


16390 (NREL/TP-431-4988G) Data summary of municipal 
solid waste management alternatives: Volume 7, Appendix E — 
Material recovery/material recycling technologies. National 
Renewable Energy Lab., Golden, CO (United States); SRI Interna- 
tional, Menlo Park, CA (United States). Oct 1992. 66p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93008310. Source: OSTI; NTIS; 
GPO Dep. 

The enthusiasm for and commitment to recycling of municipal 
solid wastes is based on several intuitive benefits: Conservation of 
landfill capacity; Conservation of non-renewable natural resources 
and energy sources; Minimization of the perceived potential envi- 
ronmental impacts of MSW combustion and landfilling; Minimization 
of disposal costs, both directly and through material resale credits. 
In this discussion, “recycling” refers to materials recovered from the 
waste stream. It excludes scrap materials that are recovered and 
reused during industrial manufacturing processes and prompt in- 
dustrial scrap. Materials recycling is an integral part of several solid 
waste management options. For example, in the preparation of 
refuse-derived fuel (RDF), ferrous metals are typically removed 
from the waste stream both before and after shredding. Similarly, 
composting facilities, often include processes for recovering inert 
recyclable materials such as ferrous and nonferrous metals, glass, 
Plastics, and paper. While these two technologies have as their 
primary objectives the production of RDF and compost, sespec- 
tively, the demonstrated recovery of recyclables emphasizes the 
inherent compatibility of recycling with these MSW management 
strategies. This appendix discusses several technology options 
with regard to separating recyclables at the source of generation, 
the methods availabie for collecting and transporting these materi- 
als to a MRF, the market requirements for post-consumer recycled 
materials, and the process unit operations. Mixed waste MRFs as- 
sociated with mass bum plants are also presented. 


16391 (NREL/TP—431-4988H) Data summary of municipal 
solid waste management alternatives: Volume 8, Appendix F, 
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Landfills. National Renewable Energy Lab., Gokien, CO (United 
States); SRI International, Menlo Park, CA (United States). Oct 
1992. 75p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93008309. Source: OSTI; NTIS; GPO Dep. 

While the preceding appendices have focused on the thermo- 
chemical approaches to managing municipal solid waste (MSW), 
this appendix and those that follow on composting and anaerobic 
digestion address more of the bioconversion process technologies. 
Landfilling is the historical baseline MSW management option 
central to every community's solid waste management pian. It gen- 
erally encompasses shredfills, balefills, landfill gas recovery, and 
landfill mining. While landfilling is virtually universal in use, it con- 
tinues to undergo intense scrutiny by the public and regulators 
alike. Most recently, the US Environmental Protection Agency 
(EPA) issued its final rule on criteria for designing, operating, moni- 
toring, and closing municipal solid waste landfills. While the 
Federal government has established nationwide standards and will 
assist the States in planning and developing their own practices, 
the States and local governments will carry out the actual planning 
and direct implementation. The States will also be authorized to 
devise programs to deal with their specific conditions and needs. 
While the main body of this appendix and corresponding research 
was originally prepared in July of 1991, references to the new 
RCRA Subtitle D, Part 258 EPA regulations have been included in 
this resubmission (908). By virtue of timing, this appendix is, nec- 
essarily, a “transition” document, combining basic landfill design 
and operation information as well as reference to new regulatory 
requirements. Given the speed with which landfill practices are and 
will be changing, the reader is encouraged to refer to Part 258 for 
additional details. As States set additional requirements and sched- 
ules and owners and operators of MSW landfills seek to comply, 
additional guidance and technical information, including case stud- 
ies, will likely become available in the literature. 


16392 (NREL/TP-431-4988!) Data summary of municipal 
solid waste management alternatives: Volume 9, Appendix G: 
Composting. National Renewable Energy Lab., Golden, CO 
(United States); SRI International, Menlo Park, CA (United States). 
Oct 1992. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93008308. Source: OSTI; NTIS; GPO Dep. 

Composting of municipal solid waste (MSW) is experiencing a 
dramatic resurgence in the US. Several factors are driving this in- 
terest in composting including landfill closures, resistance to siting 
of new landfills and combustion facilities, public support for recy- 
cling, and, in general, the overall costs of waste disposal. Starting 
with only one demonstration project operating in 1980, the total 
number of projects in the US has increased to sixteen by July 
1991. There are approximately 100 projects in some form of plan- 
ning or development. One reason some communities are sekniing 
composting as a waste management option is that sewage sludge 
and MSW can be co-composted thereby recycling a major portion 
of the overall municipal waste stream. In 1991, five of the operat- 
ing facilities have incorporated sludge, with a number of new plants 
also developing systems with this capability. Generic composting 
technologies are described followed by a comprehensive discus- 
sion of operating facilities. information is presented on the type of 
processing system, capital and operating costs, and the status of 
compost markets. A discussion is also included on the operational 
problems and challenges faced by composting facility developers 
and operators. Also presented are facility energy usage and a dis- 
cussion of the energy implications from the use of compost as a 
soil and fertilizer replacement. A discussion of cost sensitivity 
shows how facility costs are impacted by waste handling proce- 
dures, regulations, reject disposal, and finance charges. The status 
of, and potential for, integrating composting into the overall waste 
management strategy is also discussed, including composting’s 
contribution to municipal recycling goals, and the status of public 
acceptance of the technology. Finally information and research 
needs are summarized. 


16393 (NREL/TP-431-4988J) Data summary of municipal 
solid waste management alternatives: Volume 10, Appendix H: 
Anaerobic digestion of MSW. National Renewable Energy Lab., 
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Golden, CO (United States); SRI International, Menlo Park, CA 
(United States). Oct 1992. 59p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE93008307. Source: OSTI; NTIS; GPO Dep. 

While municipal solid waste (MSW) thermoconversion and recy- 
cling technologies have been described in Appendices A through 
E, this appendix addresses the role of bioconversion technologies 
in handling the organic fraction in MSW and sewage sludge. Much 
of the organic matter in MSW, consisting mainly of paper, food 
waste, and yard waste, has potential for conversion, along with 
sewage sludge, through biochemical processes to methane and 
carbon dioxide providing a measurable, renewable energy resource 
potential. The gas produced may be treated for removal of carbon 
dioxide and water, leaving pipeline quality gas. The process also 
has the potential for producing a stabilized solid product that may 
be suitable as a fuel for combustion or used as a compost fertilizer. 
Anaerobic digestion can occur naturally in an uncontrolled environ- 
ment such as a landfill, or it can occur in a controlled environment 
such as a confined vessel. Landfill gas production is discussed in 
Appendix F. This appendix provides information on the anaerobic 
digestion process as it has been applied to produce methane from 
the organic fraction of MSW in enclosed, controlled reactors. 


16394 (NREL/TP-431-4988K) Data summary of municipal 
solid waste management alternatives: Volume 11, Alphabeti- 
cally indexed bibliography. National Renewable Energy Lab.., 
Golden, CO (United States); SRI International, Menlo Park, CA 
(United States). Oct 1992. 72p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE93008306. Source: OSTI; NTIS; GPO Dep. 

This appendix contains the alphabetically indexed bibliography 
for the complete group of reports on municipal waste management 
alternatives. The references are listed for each of the following top- 
ics: mass burn technologies, RDF technologies, fluidized-bed 
combustion, pyrolysis and gasification of MSW, materials recovery- 
recycling technologies, sanitary landfills, composting, and anaero- 
bic digestion of MSW. 


16395 (NREL/TP-431-4988L) Data summary of municipal 
solid waste management alternatives: Volume 12, Numerically 
indexed bibliography. National Renewable Energy Lab., Golden, 
CO (United States); SRI International, Menlo Park, CA (United 
States). Oct 1992. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-83CH10093. Order Number 
DE93008305. Source: OSTI; NTIS; GPO Dep. 

This appendix contains the numerically indexed bibliography for 
the complete group of reports on municipal solid waste manage- 
ment alternatives. The list references information on the following 
topics: mass burn technologies, RDF technologies, fluidized bed 
combustion, pyrolysis and gasification of MSW, materials recovery- 


recycling technologies, sanitary landfills, composting and anaerobic 
digestion of MSW. 


16396 (ORNL/FTR-4454) [Effectiveness and energy effi- 
ciency of the Utility and Energy Monitoring and Control 
System (UEMCS))]: Foreign trip report, September 18—-October 
3, 1992. Gettings, M.B.; Tapp, P.A. Oak Ridge National Lab., TN 
(United States). 27 Oct 1992. 8p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93009408. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The travelers, representing the ORNL Energy Division, con- 
ducted an in-depth evaluation of the Utilities and Energy Monitoring 
and Control System (UEMCS) installed at the U. S. Army Europe 
(USAREUR) Hohenfels Military Community. The system investi- 
gated is an upgrade of the previous system expanding both its 
functionality and extent. The endeavor included an evaluation of 
the overail performance of the older system and potential for the 
upgrade, including operations, maintenance, and end-user impact. 
Energy consumption data were obtained to allow system energy ef- 
ficiency analyses in terms of projected and actual energy and cost 


savings. Conclusions and preliminary recommendations based on 
the evaluation were also formulated. 


16397 (PNL-8544) Polish-American Children’s Hospital in 
Krakow, Poland: Project status report. Secrest, T.J. (Pacific 
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Northwest Lab., Richland, WA (United States)); Szydlowski, R.F.; 
Wade, D. Pacific Northwest Lab., Richland, WA (United States). 
Mar 1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93009821. Source: OSTI; NTIS; GPO Dep. 

In late 1990 staff from the US Department of Energy's Office of 
Technical and Financial Assistance identified the Polish-American 
Children’s Hospital as a potential site for application of DOE exper- 
tise to reduce the Hospital’s energy requirements. Visits to the 
hospital in the fall and winter of 1991-1992 provided initial scoping 
of the energy related activities that would be supported by DOE. In 
addition to reducing energy requirements, the Hospital staff ex- 
pressed a need for assistance in the areas of power quality and 
medical waste incineration. Subsequently, a power quality study 
supported by the Electric Power and Research Institute has been 
initiated and medical waste incineration will be provided by a Pol- 
ish organization. The resulting scope of work for this effort is to 
survey the Hospital's thermal energy supply and demand systems 
to identify no-cost and low-cost measures that will reduce the Hos- 
pital’s energy requirements. Applicable measures would then be 
demonstrated in the Hospital through a partnership with US and 
Polish organizations and a sister hospital in the United States. 


16398 (PNL-8556) Economic analysis of operating alterna- 
tives for the South Vandenberg Power Plant at Vandenberg Air 
Force Base, California. Daellenbach, K.K.; Dagle, J.E.; Reilly, 
R.W.; Shankle, S.A. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1993. 144p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009084. Source: OSTI; NTIS; GPO Dep. 

Vandenberg Air Force Base (VAFB), located approximately 50 
miles northwest of Santa Barbara, California, commissioned the 
Pacific Northwest Laboratory to conduct an economic analysis of 
operating alternatives of the South Vandenberg Power Plant 
(SVPP). Recent concern over SVPP operating and environmental 
costs prompted VAFB personnel to consider other means to sup- 
port the Missile Operation Support Requirement (MOSR). The 
natural gas-fired SVPP was originally designed to support the 
Space Transportation System launch activities. With cancellation of 
this mission, the SVPP has been used to provide primary and 
backup electric power to support MOSR activities for the Space 
Launch Complexes. This document provides economic analysis in 
support of VAFB decisions about future operation of the SVPP. 
This analysis complied with the life-cycle cost (LCC) analytical ap- 
proach detailed in 10 CFR 436, which is used in support of all 
Federal energy decisions. Many of the SVPP operational and envi- 
ronmental cost estimates were provided by VAFB staff, with 
additional information from vendors and engineering contractors. 
The LCC analysis consisted of three primary operating strategies, 
each with a level of service equal to or better than the current 
status-quo operation. These scenarios are: Status-quo operation 
where the SVPP provides both primary and backup MOSR power; 
Purchased utility power providing primary MOSR support with 
backup power provided by an Uninterruptible Power Supply (UPS) 
system. The SVPP would be used to provide power for long- 
duration power outages; Purchased utility power provides primary 
MOSR support with backup power provided by a UPS system. A 
new set of dedicated generators would provide backup power for 
long-duration power outages. 
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16399 (DOE/DP/48075—8) Implementation of the DOE Of- 
fice of Technology Development Strategic Program Plan for 
Environmental Education and Development. Prestwich, S.M. 
(USDOE, Washington, DC (United States)); Chee, T.C.; Middle- 
man, L.I. Waste Policy Inst., Blacksburg, VA (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-89DP48075. (CONF-920307-91: Waste manage- 
ment '92, Tucson, AZ (United States), 1-5 Mar 1992). Order 
Number DE93005144. Source: OSTI; NTIS; GPO Dep. 

With the November 1989 formation of the Office of Technology 
Development (OTD) within the Office of Environmental Restoration 
and Waste Management (EM) came the responsibility to develop 
programs to ensurethat enough trained and educated people would 





be available to support the achievement of EM's 30-year goal. This 
mission responsibility derives from public policy and Departmental 
environmental management requirements. Within DOE, urgency to 
move forward resulted from the assumptions (1) that the current 
workforce was insufficiently prepared for the transition from a pro- 
duction mission to a mission of environmental compliance and 
cleanup; and (2) that, given current trends and forecasts, the na- 
tional education infrastructure was unlikely to yield the scientists, 
engineers, and technicians to meet future DOE workforce needs, 
especially in the case of women and minorities who, projected to 
make up two-thirds of the net entering workforce by the year 2000, 
have traditionally been least prepared for and inclined to enter 
scientific and technical fields. This paper displays DOE's environ- 
mental education and development mission, goals, and strategy, 
and describes progress in and plans for implementing this strategy. 


33 ADVANCED PROPULSION SYSTEMS 


Refer also to citation(s) 15645, 18467 


3301 Internal Combustion Engines 


Refer also to citation(s) 15249, 15664, 15750, 15751, 15752, 
16411, 16526, 16577, 16578, 16579, 16580, 16581, 16588, 16595, 
16597, 16600, 16601, 16616 


16400 (DOE/CE-0364) Fourteenth annual report to 
Congress on the Automotive Technology Development Pro- 
gram, [FY 1992]. USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (United States). Ad- 
vanced Propulsion Div. Jan 1993. 57p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93008609. 
Source: OSTI; NTIS; GPO Dep. 

The Automotive Propulsion Research and Development Act of 
1978 was enacted on February 25, 1978, as Title Ill of Public Law 
95-238. It directs the Department of Energy (DOE) to undertake re- 
search and development of new automotive propulsion systems to 
achieve improved fuel economy which can be adapted to various 
altemative fuels. The DOE Automotive Technology Development 
Program formulated in response to the Act currently consists of 
two major engine related projects: (1) the Advanced Turbine Tech- 
nology Applications Project and (2) the Heavy Duty Transport 
Technology Project. in addition, basic ceramic materials and altem- 
ative fuels technologies for all engine projects are being developed 
under the Advanced Materials Development Project and the Altem- 
ative Fuels Utilization Program respectively. Also, the Advanced 
Environmental Technologies Program has been implemented to as- 
sist industry in developing energy efficient and environmentally 
sound mobile heating, ventilating, and air conditioning systems. 
The R&D programs invoived meet National Energy Strategy (NES) 
requirements. Major Automotive Technology Development Program 
accomplishments in fiscal year (FY) 1992 are described. 


16401 (DOE/MC/23174—93/C0175) Coalfueled diesel emis- 
sions control technology development. Cook, C.; Gal, E.; 
Mengel, M.; Van Kleunen, W. General Electric Environmental Ser- 
vices, Inc., Lebanon, PA (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC23174. (CONF-930124-3: 16. annual energy-sources 
technology conference and exhibition, Houston, TX (United States), 
25 Jan - 4 feb 1993). Order Number DE93008874. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this project is to develop an emissions control 
system for a GE locomotive powered by a Coal Water Slurry 
(CWS) fuel diesel engine. The development effort is directed to- 
ward reducing particulate matter, SO. and NO, emissions from the 
engine exhaust gas at 700-800F and 1-2 psig. The commercial 
system should be economically attractive while subject to limited 
space constraints. After testing various alternatives, a system com- 
posed of a barrier filter with sorbent injection ups was selected for 
controlling particulates, SO. and NO, emissions. In bench scale 
and 500 acfm slip s tests, removal efficiencies greater than 90% 
for SOz and 85% for NO, were achieved. Particulate emissions 
from the barrier filter are within NSPS limits. 


33 ADVANCED PROPULSION SYSTEMS 
3301 Internal Combustion Engines 


16402 (ETDE/JP-mf-93781115, pp. 1-4) Study on hydrogen 
engine with direct injection before TDC. Hiruma, M. (Musashi In- 
stitute of Technology, Tokyo (Japan)); Hashimoto, H.; Hosono, Y. 
17 Nov 1992. 56p. (in Japanese). In Preprints of the 13th Hydro- 
gen Energy System Symposium. Order Number DE93781115. 
Source: OSTI; NTIS. 

The performance of the hydrogen engine prepared by modifying 
an ordinary single-cylinder water-cooled direct injection diesel en- 
gine of 1,995 cc was studied at 10 MPa in injection pressure by 
applying the hydrogen injection method in which hydrogen is in- 
jected before TDC and fired by spark plug just after injection. The 
hydraulic hydrogen injector combined with a diesel injection pump 
was composed of a poppet valve to seal hydrogen, a plunger to 
actuate the poppet valve by hydraulic pressure, and a check valve 
to discharge pressure. As a result, since pressure vibration was 
developed by rapid combustion of accumulated hydrogen due to 
ignition delay, it was preferable to locate the spark gap as near as 
the injection nozzle. Easy ignition was found at lower injection ve- 
locities because of easy mixing of hydrogen with air. The maximum 
thermal efficiency was obtained around 3-1.5 in excess air ratio or 
11.5 in compression ratio. 1 ref., 7 figs. 


16403 (ETDE/JP-mf-93781115, pp. 5-8) Study on the com- 
bustion of hydrogen jet in hydrogen engine. Koyanagi, K. 
(Musashi Institute of Technology, Tokyo (Japan)); Ito, T.; Hiruma, 
M. 17 Nov 1992. 56p. (In Japanese). In Preprints of the 13th Hy- 
drogen Energy System Symposium. Order Number DE93781115. 
Source: OSTI; NTIS (US Sales Only). 

The formation of fuel-air mixture at the tip of hydrogen jet and 
the phenomenon in the subsequent flame propagation process, 
essential for ignition, were studied using the spark-ignition direct in- 
jection hydrogen engine by Rayleigh scattering method, Schlieren 
method and spectroscopic analysis of flame luminescence. As the 
hydrogen density of mixture was measured while changing pres- 
sure in the accumulator attached to the nozzle of a hydrogen 
injector, it smoothly increased with a decrease in pressure in the 
accumulator, although it rapidly increased up to 80% without the 
accumulator, and the allowable ignition timing range depending on 
the hydrogen density was thus affected by pressure in the accumu- 
lator. As flame propagation was observed using the visualized 
engine with an 8-hole nozzie, that to adjacent jets were confirmed 
at the base of jets, and lateral flame expansion was necessary for 
rapid flame propagation to adjacent jets. 5 refs., 5 figs. 


16404 (ETDE/JP-mf-93781115, pp. 9-12) Operation tests of 
hydrogen-oxygen combusted gas turbine with inert-gas recir- 
culation. Hama, J. (Mechanical Engineering Laboratory, Tsukuba 
(Japan)). 17 Nov 1992. 56p. (In Japanese). in Preprints of the 13th 
Hydrogen Energy System Symposium. Order Number 
DE93781115. Source: OSTI; NTIS (US Sales Only). 

The operation test results were reported of the laboratory-scale 
hydrogen-oxygen fired gas turbine system with inert-gas recircula- 
tion. The system was composed of a small gas turbine of 23.5 kW 
for emergent power generation and a separated combustor, and 
combustion conditions were observed by CCD camera through the 
window attached to the duct between the turbine and combustor. 
As the gradual conversion tests were conducted from atmospheric 
hydrogen-air combustion operation to recirculatory one, the conver- 
sion was possible only in the case oxygen was supplied before 
reducing to 5% in residual oxygen ratio. In addition, as the full re- 
circulatory operation was conducted while monitoring combustion 
conditions, the residual oxygen ratio was constant achieving steady 
state conditions as far as the theoretical supply ratio of hydrogen 
to oxygen was maintained. The residual oxygen ratio was also 
controllable by adjusting the supply ratio slightly. 6 refs., 8 figs. 


16405 (SAND-92-8540) Limitations of the ideal phase- 
Doppler system: Extension to spatially and temporally 
inhomogeneous particle flows with an application to diesel 
sprays. Marx, K.D.; Edwards, C.F. Sandia National Labs., Liver- 
more, CA (United States). Dec 1992. 58p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DR00789. 
(CONF-9207151-—1: 6. international symposium on the application 
of laser techniques to fluid mechanics, Lisbon (Portugal), 20 Jul 
1992). Order Number DE93009447. Source: OSTI; NTIS; GPO 
Dep. 
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The effect of the single-particle constraint on the response of 
phase-Doppler instruments is determined for particle flows which 
are spatially nonuniform and time-dependent. Poisson statistics are 
applied to particle positions and arrival times within the phase- 
Doppler probe volume to determine the probability that a particle is 
measured successfully. It is shown that the single-particle con- 
straint can be viewed as applying spatial and temporal filters to the 
particle flow. These filters have the same meaning as those that 
were defined previously for uniform, steady-state sprays, but in 
space- and time-dependent form. Criteria are developed for deter- 
mining when a fully inhomogeneous analysis of a flow is required 
and when a quasi-steady analysis will suffice. A new bias due to 
particle arrival time displacement is identified and the conditions 
under which it must be considered are established. The present 
work provides the means to rigorously investigate the response of 
phase-Doppier measurement systems to transient sprays such as 
those which occur in diesel engines. To this end, the results are 
applied to a numerical simulation of a diesel spray. The calculated 
hypothetical response of the ideal instrument provides a quantita- 
tive demonstration of the regimes within which measurements can 
accurately be made in such sprays. 


16406 (UCRL-ID—112019) Notes on the KIVA-Il software 
and chemically reactive fluid mechanics. Holst, M.J. (Illinois 
Univ., Urbana, IL (United States). Dept. of Computer Science). 
Lawrence Livermore National Lab., CA (United States). Sep 1992. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93008850. Source: 
OSTI; NTIS; GPO Dep. 

This report represents a set of working notes regarding the 
mechanics of chemically reactive fluids with sprays, and their nu- 
merical simulation with the KIVA-Il software. KIVA-IIl is a large 
FORTRAN program developed at Los Alamos National Laboratory 
for internal combustion engine simulation. It is our hope is that 
these notes summarize some of the necessary background mate- 
rial in fluid mechanics and combustion, explain the numerical 
methods currently used in KIVA-IIl and similar combustion codes, 
and provide an outline of the overall structure of KIVA-Il as a rep- 
resentative combustion program, in order to aid the researcher in 
the task of implementing KIVA-II or a similar combustion code on a 
massively parallel computer. The notes are organized into three 
parts as follows. In Part |, we give a brief introduction to continuum 
mechanics, to fluid mechanics, and to the mechanics of chemically 
reactive fluids with sprays. In Part Il, we take a close look at the 
governing equations of KIVA-II, and discuss the methods employed 
in the numerical solution of these equations. We draw some con- 
clusions and make some observations in Part Ili. 
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16407 
scramjet engine combustor with three stream model. Tsu- 
jikawa, Y. (University of Osaka Prefecture, Osaka (Japan)); 
Northam, G. 17 Nov 1992. 56p. (In Japanese). In Preprints of the 


(ETDE/JP-mf-9378115, pp. 13-17) Flow analysis of 


13th Hydrogen Energy System Symposium. Order Number 
DE93781115. Source: OSTI; NTIS (US Sales Only). 

In order to obtain the optimal geometry of scramjet engine com- 
bustors, flow in combustors was analyzed with a three stream 
model. In analysis, different temperatures were assigned to hydro- 
gen, air and ignition source material, respectively, assuming that 
those existed separately at the inlet of combustors. The mixing 
routine was included in the model which allows unmixed fuel and 
air to be mixed according to a prescribed schedule along combus- 
tors. The area profile along a flow direction was used as design 
parameter of combustors to optimize their geometries. Wall friction 
factors and heat transfer coefficients were also calculated with van 
Driest turbulence model. As a result, the complete mixing of fuel 
and air was achieved with the combustor of 100 cm in length inde- 
pendently of a Mach number. The combustion efficiency was 79% 
at 8 in Mach number and 50% at 16, and the heat recovery effect 


of fuel hydrogen from an engine wall was also made clear. 6 refs., 
7 figs., 1 tab. 


262 ERA Vol. 18, No. 6 


16408 (ORNL/TM—12133, pp. 65-70) Cost effective sintering 
of silicon nitride ceramics (SIU-C). Wittmer, D.E. (Southern Illi- 
nois Univ., Carbondale (US)). Oak Ridge Nationa! Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991—March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 

The purpose of this work is to investigate the potential of cost ef- 
fective sintering of SigN4 through the development of continuous 
sintering techniques and the use of lower cost SizN, powders and 
sintering aids. The project research goals are divided into four 
major tasks: conducting economic comparisons of continuous sin- 
tering with batch sintering; assessing the effects of heat rate on 
densification, microstructure, and properties; determining the feasi- 
bility of using lower cost SiszN, powders; and determining the 
feasibility of using alternate materials and furnace designs to im- 
prove loading and throughput. 


3303 Electric-Powered Systems 
Refer also to citation(s) 16285, 16308 


16409 (DOE/CH/10491—1) Life-cycle cost analysis of con- 
ventional and fuel cell/battery powered urban passenger 
vehicles: Final report. Engineering Systems Management, Inc., 
Gaithersburg, MD (United States). 30 Nov 1992. 248p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
91CH10491. Order Number DE93010770. Source: OSTI; NTIS; 
GPO Dep. 

Report includes 1 diskette designed to run on IBM PC or com- 
patible equipment. 

This Final Report summarizes the work on the life cycle cost 
(LCC) analysis of conventional and fuel cell/battery powered urban 
passenger vehicles. The purpose of the work is to support the Divi- 
sion in making sound economic comparisons between conventional 
and fuel cel/battery powered buses, passenger vans, and cars for 
strategic analysis of programmatic R&D goals. LCC analysis can 
indicate whether paying a relatively high initial capital cost for ad- 
vanced technology with low operating and/or environmental costs 
is advantageous over paying a lower initial cost for conventional 
technology with higher operating and/or environmental costs. While 
minimizing life cycle cost is an important consideration, it does not 
always result in technology penetration in the marketplace. The 
LCC analysis model developed under this contract facilitates con- 
sideration of all perspectives. Over 100 studies have been acquired 
and analyzed for their applicability. Drawing on prior work by Jet 
Propulsion Laboratory and Los Alamos National Laboratory as pri- 
mary sources, specific analytical relationships and  cost/ 
performance data relevant to fuel cell/battery and intemal combus- 
tion engine (ICE) powered vehicles were selected for development 
of an LCC analysis model. The completed LCC model is structured 
around twelve integrated modules. Comparative analysis is made 
between conventional gasoline and diesel vehicles and fuel cell/ 
battery vehicles using either phosphoric acid fuel cells or proton- 
exchange membrane fuel cells. In all, seven base vehicle 
configuration cases with a total of 21 vehicle class/powertrain/fue! 
combinations are analyzed. The LCC model represents a signifi- 
cant advance in comparative economic analysis of conventional 
and fuel cell/battery powered vehicle technologies embodying sev- 
eral unique features which were not included in prior models. 
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Refer also to citation(s) 16400, 16565, 16567, 16568, 16575, 
16582, 16583 


16410 (DOE/ER/61010-002) Development and testing of 
the Perseus proof-of-concept aircraft: Final report. Langford, 
J.S. (Aurora Flight Sciences Corp., Manassas, VA (United States)). 
Aurora Flight Sciences Corp., Manassas, VA (United States); Na- 
tional Inst. for Global Environmental Change, Davis, CA (United 
States). 26 Feb 1993. 68p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 
(United States); Harvard Univ., Cambridge, MA (United States); 
National Inst. for Global Environmental Change, Davis, CA (United 
States). DOE Contract FC03-90ER61010. HARVU Contract 





NAGW1464;NIGEC Contract 901214-HAR;NSF Contract A (AR- 
9301). Order Number DE93010121. Source: OSTI; NTIS; GPO 
Dep. 

Many areas of global climate change research could benefit from 
a flexible, affordable, and near-term platform that couki provide in 
situ measurements in the upper troposphere and lower strato- 
sphere. To provide such a capability, the Perseus unmanned 
science research aircraft was proposed in 1989. As a first step to- 
ward the development of Perseus, a proof-of-concept (POC) 
demonstrator was constructed and tested during 1990 and 1991. 
The POC was a full scale Perseus airframe intended to validate 
the structural, aerodynamic, and flight control technologies for the 
Perseus within a total budget of about $1.5 million. Advanced 
propulsion systems needed for the operational Perseus were not 
covered in the POC program due to funding limitations. This report 
documents the design, development, and testing of the Perseus 
POC. 


16411 (ETDE-IT—-98-94) Combustion pressure diagnostics 
in s.l. engines by indirect measurements. Azzoni, P.; Bettocchi, 
R.; Cantoni, G.; Marseguerra, M.; Minelli, G.; Moro, D. ENEA, 
Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta; Bologna Univ. 
(Italy); Milan Univ. (Italy). 1992. 12p. Order Number DE93778071. 
Source: OSTI; NTIS (US Sales Only). 

Pressure as a function of the crankshaft angle plays an impor- 
tant role in the dynamics of spark ignition (s.i.) engines because it 
determines the power output of the cylinders. The form of this 
curve indicates the status of the combustion process in the cylinder 
and can be used as a good diagnostic signal for engines. In this 
paper, some methods to recover the cylinder pressure waveform, 
by using information included in the vibrations taken on the engine 
block, are presented. The methodologies, here presented, use the 
Frequency Response Function or the Hilbert-Wiener filter and can 
be applied both in the steady state or in free acceleration running. 
The good results obtained in this first stage of study make the au- 
thors confident that this methodology could be used to detect the 
status of the cylinder combustion. 
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Refer also to citation(s) 16401, 17267 


16412 (IFP—40312) Oxidation on a three-way catalyst of 
different hydrocarbons and oxygenated derivatives in exhaust 
gases from a spark ignition engine. Bart, J.M. Nancy-1 Univ., 54 
(France); institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France). Oct 1992. 243p. (In French). Source: OSTI; NTIS (US 
Sales Only). 

The reactivity, on a three-way catalyst, of various hydrocarbons 
and oxygenated compounds in a mixture with a composition as 
close as possible of actual exhaust gases from a spark ignition 
engine is studied. Results obtained allow a classification of hydro- 
carbons reactivity and show the inhibition of hydrocarbon oxidation 
by some compounds (O2, NO) in the mixture. Hydrocarbons are 
eliminated by water vapor with an oxygen deficit. At high tempera- 
ture catalytic activity is lowered by sintering of the catalyst. Then 
hydrocarbon oxidation is studied in function of catalyst aging which 
decrease the conversion rate. Actual exhaust gases containing 
trace amounts of sulfur dioxide (about 10 ppm), its influence on hy- 
drocarbons oxidation is examined. Oxidation of short chain alkanes 
is promoted and oxidation of other hydrocarbons is inhibited, either 
in oxidising or stoichiometric mixtures. 


16413 (KFK-PEF—94, pp. 455-465) Separation of diesel soot 
particles with a combination of an agglomerator and a 
centrifugal separator. Wadenpohl, C. (inst. fuer Mechanische Ver- 
fahrenstechnik und Mechanik, Univ. Karisruhe (T.H.) (Germany)); 
Loeffler, F. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1992. (In German). (CONF-9203246—: 
8. annual report of the research program for air prevention mea- 
sures of Kernforschugszentrum Karlsruhe GmbH (KfK), Karlsruhe 
(Germany), 17-19 Mar 1992). In 8. status colloquium of the PEF 
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project on March 17-19, 1992 at Karlsruhe Nuclear Research Cen- 
ter. 566p. Order Number DE93774714. Source: OSTI; NTIS (US 
Sales Only). 

This paper deals with the separation of soot particles from diesel 
engines exhaust fumes,using a two-stage separation system which 
consists of an electrostatic agglomerator and a cyclone. Former in- 
vestigations showed that total collection efficencies between 80% 
and 95%, depending of the operational conditions of the diesel 
engine and the design of the agglomerator and the cyclone, are at- 
tainable with this system. Meanwhile the old Peugeot-Diesel engine 
which has been used for these experiments was replaced by a 
new VW engine with a catalytic converter. This change was done 
to secure that our results can be applied to modern diesel engines 
which have a lower soot emission than older engines. In addition 
to this, the physical and chemical properties of the soot particles 
are changed by the catalytic converter, so that a different agglom- 
eration behaviour may occur. To characterize the soot emission, 
we use a Differentiai-Mobility-Analyser in the size range below 0.5 
um and a light scattering analyser for the particles above 0.3 um. 
The DMA was tested in connection with a filterelectrometer and a 
Condensation Particle Counter as particle sensors. Whereas the 
experiments with the CPC yielded to good results, the filterelec- 
trometer is not suitable in this case. There is a strong influence of 
the dilution ratio on the measured size distribution of the soot parti- 
cles. The dilution of the exhaust fumes is necessary to avoid 
condensation of volatile components in the Mobility Analyser. The 
results using the CPC showed a good conformity with results of 
other authors. A remarkable decrease in number concentration of 
th soot particles was observed, when the agglomerator was 
switched on. The amount of decrease is depending on particle size 
and operating conditions of the diesel engine. At lower engine 
loadings a reduction in particle concentration of up to 0.1% in the 
size range between 100 nm and 300 nm is observed. (orig.). 


16414 (KFK-PEF-94, pp. 467-476) Improvement of exhaust 
emissions of turbo-charged diesel engines in unsteady cpera- 
tion. Hohenberg, G. (Fachgebiet Verbrennungskraftmaschinen, 
Technische Hochschule Darmstadt (Germany)); Kuhnt, H.W. 
Kernforschungszentrum Karisruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246—: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

On the basis of the interim report dtd. March 1991 work on anal- 
ysis and improvement of the transient behaviour of diesel engines 
has been continued. The following subjects were dealt with: (1) 
Analysis of soot production in transient operation, (2) Influence of 
evaporation in the diesel engine on combustion process and soot 
production. (3) Improvement of transient behaviour by air injection 
or additional bumer. (4) Measuring of gaseous pollutant emission 
during transient operation by means of laser spectrometry. The use 
of an additional burner for improving the transient operation proved 
to be of no value, as by the injection of compressed air far higher 
acceleration of the turbo-charger can be achieved. Furthermore 
problems occur when using a additional burner which are due to 
the high counterpressure as well as to the different gas composi- 
tions. The measurement of the gaseous components of combustion 
gas confirm the well-known connexion between substance concen- 
tration and air/fuel-ratio. Therefore the use of compound additional 
air admission in compressor and turbine results in a decrease with 
respects to CO and CO, and an increase in NO,. (orig.). 


16415 (KFK-PEF—-94, pp. 535-547) Denitrification of diesel 
pollutions: NO, removal from oxygen rich exhaust gases by 
means of NH, splitting reduction agents. Weisweiler, W. (Inst. 
fuer Chemische Technik, Univ. Karlsruhe (Germany)); Wendler, M. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
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March 17-19, 1992 at Karisruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

The aim of the work is found to be the selective removal of NO, 
pollutants in oxygen- rich exhaust gases such as those of diesel 
engines. Following the principle of the selective catalytic reduction 
(SCR) there raises the question which reducing agent and which 
Suitable catalyst should be used. In this laboratory scale work 
zeolite-coated honey-combs of cordierite were used prepared by a 
sol/gel technique and infiltrated by solutions of manganese or iron 
salts, alternatively. As reducing agents solutions of NH3 forming 
substances, especially urea in comparison to ammonia are dis- 
cussed. Using a laboratory set up including a liquid injection the 
NO, conversion were tested as function of temperature, reducing 
agent, type of catalyst and space velocity. Further investigations 
will follow. (orig.). 


16416 (NEI-DK—1084) Gaining knowledge on emission 
conditions related to marine diesel motors. Bak, F. Dansk Tek- 
nologisk Inst., Aarhus (Denmark). Auto- og Motorteknik. Dec 1991. 
14p. (In Danish). Contract ENS-1243/91-0005. Order Number 
DE93778283. Source: OSTI; NTIS. 

EFP-91. 

The current status regarding changes in construction and special 
equipment which can contribute to a reduction of emissions from 
four stroke direct injection diesel driven marine motors is explained. 
These motors can emit carbon monoxide, carbon dioxide, hydro- 
carbons, nitrogen oxides and sulfur oxides in addition to particles 
with metal content. Amounts of nitrogen oxides and particles are 
largest. Ways of reducing combustion temperature are described, 
this helps to reduce nitrogen oxide emission but can increase the 
number of particulates emitted. Changes in the motor construction 
that can work against this condition are discussed. (AB). 


16417 (NEI-DK-1085) Investigations of the partial-flow di- 
lution tunnel. Herbig, T.; Friis Hansen, K. Dansk Teknologisk Inst., 
Aarhus (Denmark). Auto- og Motorteknik. Jun 1992. [64p.] Order 
Number DE93778285. Source: OSTI; NTIS. 

This report contains investigations of the particle flow dilution tun- 
nel, built by the Danish Technoigical Institute, Engine and Vehicle 
Technology Department. The main purpose of these investigations 
was to investigate influences of different measurement parameters 
on the particulate emission. All measurements of these investiga- 
tions are described and the results are shown in this report. (au). 


16418 (NEI-DK-1086) Comparison of particulate emission, 
measured with two mink-dilution tunnels. Friis Hansen, K.; Ezer- 
man, N.; Bak, F. Dansk Teknologisk Inst., Aarhus (Denmark). Auto- 
og Motorteknik. Apr 1992. 28p. Contract ENS-1243/91-0005. Order 
Number DE93778286. Source: OSTI; NTIS. 

EFP-91. 

Particulate emission measurements were made with two partial 
dilution tunnels, build by The Danish Technological Institute, De- 
partment of Engine and Vehicle Technology and by MAN B and W 
Diesel A/S. Two series of test were carried out at DTI’s laboratory 
in Aarhus. At each test 3 different engine loads were measured us- 
ing 5 particulate filters in each tunnel. The final result shows a 
difference in measured particulate emission of 33%, with the DTI 
tunnel results as the highest. The standard deviation was as low 
as 7% at mean. (au). 


16419 (NEIl-DK-1087) Comparison of dilution tunnels. Friis 
Hansen, K.; Ezerman, N. Dansk Teknologisk Inst., Aarhus (Den- 
mark). Auto- og Motorteknik. Dec 1992. 14p. (In Danish). Order 
Number DE93778284. Source: OSTI; NTIS. 

A new and an old dilution tunnel used for measuring emission of 
particulates from engines were compared in order to determine an 
eventual deviation between the results of measurements. The devi- 
ation was found to be maximum 13.2%, expressed in gram per 
produced kilowatt-hour. A Bukh diesel motor used in pleasure 
boats, fueled with Texaco City-Diesel was used for measuring pur- 
poses. Results of the measurements are presented in detail. (AB). 
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3501 Policy, Negotiations, and Legislation 
Refer also to citation(s) 15633, 15634, 15635, 16423 


16420 (DOE/DP/50081-T2) Country statements on the Nu- 
clear Non-Proliferation Treaty. Iliopulos, |.M.; Carnahan, B.M. 
Science Applications International Corp., McLean, VA (United 
States). 25 Jan 1993. 115p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO1-92DP50081. Order Num- 
ber DE93008155. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this study was to assess whether recent state- 
ments of a cross-section of NPT parties could provide insight on 
potential issues and outcomes of the 1995 Nuclear Non- 
Proliferation Treaty (NPT) Extension Conference. 


16421 (DOE/OACN-93-011-01) On the dangers of C.I.S. 
specialists with nuclear weapons experience relocating to 
Third World countries: A Russian view: Nonproliferation 
Newsletter, February 1993: Volume 11, Issue 1. Hogsett, V.; 
Canavan, B. (eds.). USDOE Office of Arms Control and Nonprolif- 
eration, Washington, DC (United States). 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93008263. Source: OSTI; NTIS; GPO Dep. 

This newsletter presents information on the effectiveness of rules 
and regulations; on the role of a qualified consultant in the possible 
design of a nuclear weapon for a Third World country; and on the 
possible dangers (and their elimination) of relocating nuclear tech- 
nologists. 


16422 (IAEA-INFCIRC—272(Mod.1)E/F/R/S) The text of the 
agreement of 7 August 1978 between Portugal and the Agency 
for the application of safeguards in connection with the Treaty 
on the Non-Proliferation of Nuclear Weapons. International 
Atomic Energy Agency, Vienna (Austria). Jan 1993. [4p.] (In Eng- 
lish, Spanish, French, Russian). Order Number DE93617630. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The document informs about the suspension of the application of 
safeguards under the Agreement of 7 August 1978, which entered 
into force on 14 June 1979, between Portugal and the Agency for 
the Application of Safeguards in Connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons, as result of the coming into 
force of the Agreement of 7 April 1973, and the Protocol thereto, 
between Belgium, Denmark, the Federal Republic of Germany, 
Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, the 
European Atomic Energy Community and the Agency in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons which 
came into force for Portugal on 1 July 1986. 


3502 Proliferation 
Refer also to citation(s) 16420 


16423 (DOE/DP/50066-T10) Regional solutions in nuclear 
non-proliferation: A South Asian nuclear test ban. Squassoni, 
S.A.; Dunn, L.A. Science Applications International Corp., McLean, 
VA (United States). 11 Jan 1993. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-88DP50066. 
Order Number DE93008154. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Elements discussed in this document include: elements of a test 
ban; encouraging a test ban in South Asia; and potential DOE con- 
tributions. 
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Refer also to citation(s) 15459, 16968, 18217 


16424 (DOE/CH/10482-1) Planning of a West Virginia Uni- 
versity Research Center in the basic materials sciences: Final 





report. Calzonetti, F. West Virginia Univ., Morgantown, WV (United 
States). Mar 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91CH10482. Order Number 
DE93011731. Source: OSTI; NTIS; GPO Dep. 

Research is being conducted on both structural and functional 
materials. The following research projects are being conducted: 
modeling of metallic alloy system for high-temperature structural 
applications, atomistic origins of embrittlement effects with alloy, 
high temperature crack growth, modeling of II-VI semiconductor 
superlattices for electrooptic applications, and highly parallel com- 
puter science research for materials modeling. 


16425 (DOE/ER/45439-178) University of Illinois at Urbana- 
Champaign, Materials Research Laboratory progress report for 
FY 1993 and research proposal for FY 1994. Birnbaum, H.K. Illi- 
nois Univ., Urbana, IL (United States). Materials Research Lab. 
Mar 1993. 191p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER45439. Order Number 
DE93010905. Source: OSTI; NTIS; GPO Dep. 

The materials research laboratory program is about 30% of total 
Materials Science and Engineering effort on the Univ. of Illinois 
campus. Coordinated efforts are being carried out in areas of struc- 
tural ceramics, grain boundaries, field responsive polymeric and 
organic materials, molecular structure of solid-liquid interfaces and 
its relation to corrosion, and x-ray scattering science. 


16426 (ORNL/FTR-4436) [Potential applications to current 
laboratory programs in thin-film research]: Foreign trip report, 
October 11-17, 1992. Lubben, D.C. Oak Ridge National Lab., TN 
(United States). 2 Nov 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE93009937. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Potential applications to current laboratory programs in thin-film 
research. 


3601 Metals and Alloys 


Refer also to citation(s) 14857, 14940, 14941, 14942, 14943, 
14970, 15025, 15276, 15278, 15279, 15280, 15281, 15282, 15283, 
15284, 15286, 15287, 15288, 15289, 15290, 15291, 15315, 15316, 
15341, 15355, 15358, 15404, 15406, 15407, 15408, 15409, 15410, 
15480, 15645, 15653, 15734, 15785, 15881, 15899, 15911, 15958, 
15982, 15987, 15988, 15992, 15995, 16059, 16064, 16072, 16278, 
16291, 16292, 16359, 16365, 16370, 16514, 16518, 16582, 16583, 
16589, 16619, 16626, 16708, 16765, 16772, 16811, 16821, 16825, 
16852, 17199, 17207, 18209, 18218, 18301, 18333, 18475 


16427 (AAA-KTF/IVT-91/13) CYCTEMP - @ program for 
simulating the temperature distribution in the wall of a steel- 
making ladle. Sillanpaeae, M. Abo Akademi, Turku (Finland). Heat 
Engineering Lab. 1991. 41p. Order Number DE93778343. Source: 
OSTI; NTIS. 

SULA Research Programme. 

This program simulates the temperature evolution and the heat 
transfer through the wall structure of a steelmaking ladie during a 
ladle cycle at a steelmaking plant. In practice, hot steel is tapped 
into an empty ladle at the converter. The ladle is transferred to a 
casting machine where the steel is gradually drained through the 
casting mouki. After that, the ladle is returned for reuse to the 
converter. Thus, the ladle cycle consists of a succession of time in- 
tervals where the ladle alternately remains empty and is filled with 
liquid steel. In this program, the filling and emptying periods with a 
partially filled ladle are ignored and the ladle is assumed either 
completely full or completely empty. As a starting points the temper- 
ature profile at time instant t = 0 is required. The numerical solution 
of the differential equations governing the heat transfer phenomena 
is based on Euler’s method. The shape of the ladle is described as 
a hollow vertical cylinder. The conicity of the ladie wall is neglected. 
The ladle wall is assumed to be composed of three separate mate- 
rial layers - inside coatings insulator bricks and steel jacket. The 
layers are numbered according to Table 1. The elect of the ladle 
bottom to the wall temperatures is neglected and the temperature 
evolution in the ladie bottom is not included in the calculations. 
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16428 (AAA-KTF/IVT-91/14) A qualitative model for approx- 
imating the heat loss from liquid steel to a steelmaking ladie. 
Sillanpaeae, M. Abo Akademi, Turku (Finland). Heat Engineering 
Lab. 1991. 26p. Order Number DE93778344. Source: OSTI; NTIS. 

SULA Research Programme. 

This work presents an approach for evaluating the cumulative 
heat loss from liquid steel to the steelmaking ladie during each cir- 
cuit of operation in the ladle cycle. The estimate is given by means 
of a set of qualitatively defined classes, representing a measure of 
the thermal state of the ladle. Taking into consideration the 
changes in the ladle geometry because of the wear of the ladle in- 
side layer, the heat losses are calculated for a succession of heats 
in the ladle, using long term averages for the full-ladie and empty- 
ladle durations. In a similar manner, a calculation corresponding to 
the extreme situations, i.e., period lengths of empty and full ladle 
dominating, is carried out, giving an estimate of maximum and min- 
imum heat losses. For each cycle number, an appraisal of the 
deviation from the average conditions is derived on the basis of re- 
cent virtual ladle background information by calculating a value for 
a correction term, and a revised heat loss is evaluated by utilizing 
the correction. An additional correction due to the increase of coat- 
ing mass at ladle repairments may also be made. Finally, after 
defining the class discretization for the heat loss, a classification in 
linguistic terms is obtained. 


16429 (BNL-48106) Advanced zinc phosphate conversion 
and pre-ceramic polymetaliosiioxane coatings for corrosion 
protection of steel and aluminum, and characteristics of 
polyphenyletheretherketone-based materials: Final report. 
Sugama, T.; Carciello, N.R. Brookhaven National Lab., Upton, NY 
(United States); Army Research Office, Research Triangle Park, 
NC (United States). Jul 1992. 14p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE93008717. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Anhydrous zinc phosphate (Zn-Ph) coatings deposited by im- 
mersing the steel in transition Co, Ni, and Mn cation-incorporated 
phosphating solutions were investigated. Two features for the 
anhydrous 340C-heated (Zn-Ph) were addressed; one was to de- 
termine if electron trapping of adsorbed CO*+ and Ni** ions acts to 
inhibit the cathodic reaction on the (Zn-Ph), and the second was to 
determine the less susceptibility of the a-Zng(PO,4)2 phase to 
alkali-induced dissolution. The factors governing film-forming of 
pre-ceramic polymetallosiloxane (PMS) coatings for Al substrates 
were investigated. Four factors were important in obtaining a good 
film: (1) formation of organopolymetallosiloxane at sintering tem- 
peratures of 150C; (2) pyrolytic conversion at 350C into an 
amorphous PMS network structure in which the Si-O-M linkage 
were moderately enhanced; (3) noncrystalline phases; and (4) for- 
mation of interfacial oxane bond between PMS and Al oxide. 
Formation of well-crystallized polyphenyletheretherketone (PEEK) 
in vicinity of silica aggregates was found in the molted body made 
in No. Crystalline PEEK contributed to thermal and hydrothermal 
stabilities of mortar specimens at temperatures up to 200C, and re- 
sistance in 5 wt % H2SQO, solution at 80C. 


16430 (CEA-CONF-11082) Discussion around the 
Steinberg-Cochran-Guinan model. Ansart, J.P.; Naulin, G. CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 91 (France). 1991. [7p.] (In 
French). (CONF-9103271-: Meeting on detonics, Bourges 
(France), 19 Mar 1991). Order Number DE93610972. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Steinberg-Cochran-Guinan model (material dynamic com- 
portment model) is presented. Theoretical and experimental results 
(especially on beryllium) give a modification of the S.C.G. model, 
taking into account influence of high deformation speed on elastic 
limit and on the strain hardening function. (A.B.). 8 refs., 2 tabs. 


16431 (CEA-CONF-11085) Influence of some alloying ele- 
ments on the formation of vacancy defects in ferritic steels 
during Irradiation at 288 deg C. Li, X. (CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee); Moser, P.; Akamatsu, M.; Van Duysen, J.C.; 
Zacharie, G.; Dai, G. CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Recherche Fondamentale sur la Matiere Con- 
densee. 1992. [14p.] (CONF-9206282—: 16. ASTM international 
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symposium on the effects of radiation on materials(ISERM), Au- 
rora, CO (United States), 23-25 Jun 1992). Order Number 
DE93611025. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to determine if the formation of vacancy defects in pres- 
sure vessel steels during neutron irradiation is partly controlled by 
the chemical composition, we have studied the effects of electron 
irradiations on the following model alloys: Fe, Fe-0.1%Cu, 
Fe-0.1%Cu-0.004%C, Fe-0.1%Cu-0.010%C, Fe-0.1%Cu-0.5%Mo, 
Fe-0.1%Cu-1.2%Mn. The irradiations have been carried out at 288 
deg C and 150 deg C with fluences up to 4 10'® e~.cm-?. After ir- 
radiation, some samples underwent 30 min annealing treatments at 


temperatures ranging up to 380 deg C. (author). 12 refs., 4 figs., 2 
tabs. 


16432 (CEA-CONF-11086) Magnetic properties of permal- 
loy microparticles. Berthault, A. (CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 91 (France)); Rousselle, D.; Zerah, G. CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 91 (France). 1991. [9p.] 
(CONF-91093S—: 10. international conference and exhibition on soft 
magnetic materials, Dresden (Germany), 11-13 Sep 1991). Order 
Number DE93610992. Source: OSTI; NTIS (US Sales Only); INIS. 

Permeability and resonance frequency of Permalloy microparti- 
cles dispersed in an insulating host depend on particle size. 
Maxwell-Garnett theory is not accurate to interpret experimental re- 
sults. Bruggeman theory is modified in order to take into account 
the effect of eddy currents and gives a very good agreement with 
experiments. (author). 3 refs., 3 figs., 1 tab. 


16433 (CEA-CONF—-11126) Magnetic properties of Dy/Zr 
multilayers. Luche, M.C. (CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Recherche Fondamentale sur la Matiere Con- 
densee); Baudry, A.; Boyer, P. CEA Centre d'Etudes de Grenoble, 
38 (France). Dept. de Recherche Fondamentale sur la Matiere 
Condensee. 1992. [8p.] (CONF-9209227-: Symposium on mag- 
netic ultrathin films, multilayers, and surfaces, Lyon (France), 7-10 
Sep 1992). Order Number DE93618070. Source: OSTI; NTIS (US 
Sales Only); INIS. 

[Dy(xA)/Zr(30A)}, superlattices (x < 30), were evaporated under 
ultra-high vacuum on Si(100) substrates. Magnetization measure- 
ments indicate that the antiferromagnetic transition occurring at 
178K in bulk Dy is suppressed in the multilayers. This phenomenon 
is attributed to magnetoelastic effects induced by strains at Zr/Dy 
interfaces. A perpendicular magnetic anisotropy takes place for x < 
15. However, the magnetic anisotropy is found to depend markedly 
on the technique used for Dy deposition. (author). 11 refs., 4 figs. 


16434 (CEA-CONF—11127) Tensile properties of neutron ir- 
radiated 316Ti and 15-15Ti steels. Fissolo, A. (CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie des Materiaux); Levy, V.; Seran, J.L.; Maillard, A.; Royer, 
J.; Rabouille, O. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Technologie des Materiaux. 1992. [17p.] 
(CONF-920673—: 16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects -of radiation on materials, 
Denver, CO (United States), 21-25 Jun 1992). Order Number 
DE93617192. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the tensile behavior of CW316Ti and 
CW15-15Ti Phenix fuel pin cladding. The tensile tests were con- 
ducted on defueled tubes irradiated up to 115 dpa® in the 400-640 
deg C temperature range. Test temperature corresponds essen- 
tially to irradiation temperature. The results emphasize that 
although irradiation induces a reduction of ductility, failure always 
occurs with significant plastic deformation even for the most irradi- 
ated clads. (author). 15 refs., 12 figs., 1 tab. 


16435 (CEA-CONF-11128) Swelling and irradiation creep 
of neutron irradiated 316Ti and 15-15Ti steels. Maillard, A. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie des Materiaux); Touron, H.; Seran, J.L.; Chalony, A. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie des Materiaux. 1992. [16p.] (CONF-920673-: 
16. annual symposium of American Society of Testing and Materi- 
als (ASTM) on effects of radiation on materials, Denver, CO 
(United States), 21-25 Jun 1992). Order Number DE93617193. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The global behavior, the swelling and irradiation creep resis- 
tances of cold worked 316Ti and 15-15Ti, two variants of austenitic 
steels in use as core component materials of the French fast reac- 
tors, are compared. The 15-15Ti leads to a significant improvement 
due to an increase in the incubation dose swelling. The same phe- 
nomena observed on 316Ti are found on 15-15Ti. All species 
without fuel like samples, wrappers or empty clad swell and creep 
less than fuel pin cladding irradiated in the same conditions. To ex- 
plain the swelling difference, as for 316Ti, thermal gradient is also 
invoked but the irradiation creep difference is not yet clearly under- 
stood. To predict the behavior of clads it is indispensable to study 
the species themselves and to use specific rules. All results 
confirm the good behavior of 15-15Ti, the best behavior being ob- 
tained with the 1% Si doped version irradiated up to 115 dpa. 


16436 (CEA-R-5607) Diffuse neutron scattering study of 
metallic interstitial solid solutions. Barberis, P. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie des Materiaux. Oct 1991. [135p.] (in French). Order 
Number DE93617191. Source: OSTi; NTIS (US Sales Only); INIS. 

We studied two interstitial solid solutions (Ni-C)(1at%) and Nb- 
O(2at%) and two stabilized zirconia (ZrO2-CaO)(13.6mol%) and 
ZrO2-Y203(9.6mol%) by elastic diffuse neutron scattering. We 
used polarized neutron scattering in the case of the ferromagnetic 
Ni-based sample, in order to determine the magnetic perturbation 
induced by the C atoms. Measurements were made on single crys- 
tals in the Laboratoire Leon Brillouin (CEA-CNRS, Saclay, France). 
An original algorithm to deconvoive time-of-flight spectra improved 
the separation between elastically and inelastically scattered 
intensities. In the case of metallic solutions, we used a simple non- 
linear model, assuming that interstitials are isolated and located in 
octahedral sites. Results are: - in both compounds, nearest neigh- 
bours are widely displaced away from the interstitial, while next 
nearest neighbours come slightly closer. - the large magnetic per- 
turbation induced by carbon in Nickel decreases with increasing 
distance on the three first neighbour shells and is in good agree- 
ment with the total magnetization variation. - no chemical order 
between solute atoms could be evidenced. Stabilized zirconia ex- 
hibit a strong correlation between chemical order and the large 
displacements around vacancies and dopants. (Author). 132 refs., 
38 figs., 13 tabs. 


16437 (CEA-R-5609) Study of interactions between liquid 
lead-lithium alloy and austenitic and martensitic steels. Simon, 
N. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie des Materiaux; Paris-6 Univ., 75 (France). 
Jun 1992. [181ip.] (In French). Order Number DE93617196. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of Fusion Technology, the behaviour of struc- 
tural materials in presence of liquid alloy Pb17Li is investigated. 
First, the diffusion coefficients of Fe and Cr have been determined 
at 500 deg C. Then mass transfer experiments in Pb17Li have 
been conducted in an anisothermal container with pure metals (Fe, 
Cr, Ni), Fe-Cr steels and austenitic steels. These experiments 
showed a very high loss of Nickel, which is an accordance with its 
high solubility, and Cr showed mass-losses one order of magnitude 
higher than for pure iron, as the diffusion coefficient of Cr is three 
orders of magnitude higher than for pure Fe. The corrosion rate of 
binary Fe-Cr and pure Fe are identical. In austenitic steels, the 
gamma lattice allows a higher mass-transfer of Cr than the alpha 
lattice, the presence of Cr slows downs the dissolution of Ni, and 
the porosity of corrosion layers results of losses of Cr and Ni. 
Finally, a review of our results and those of other laboratories al- 
lowed an identification of the corrosion limiting step. In the case of 
1.4914 martensitic steel it is the diffusion of Fe in Pb17Li, while in 
the case of 316L austenitic steel it is the diffusion of Cr in Pb17Li. 


16438 (CFFTP-G—9045) The corrosion of carbon steel in 
aqueous lithium hydroxide under a hydrogen blanket. Graydon, 
J.W. (Toronto Univ., ON (Canada). Dept. of Chemical Engineering 
and Applied Chemistry); Kirk, D.W. Canadian Fusion Fuels Tech- 
nology Project, Toronto, ON (Canada). Mar 1990. [17p.] Order 
Number DE93611014. Source: OSTI; NTIS (US Sales Only); INIS. 

Preprint of a paper submitted to Corrosion. 

The corrosion behavior of carbon steel in 3 and 5 mol/L aqueous 
solutions of lithium hydroxide at 95 degrees C under a hydrogen 





atmosphere was investigated in immersion tests lasting ten days. 
Corrosion rates were determined by wight loss, and the corrosion 
products were characterized by bulk chemical analysis, by light 
and electron microscopy, and by powder X-ray diffraction. Corro- 
sion was uniform and the corrosion rates were moderately high 
(0.42 mmyy in 3 moV/L and 0.56 mm/y in 5 mol/L). The corrosion 
products consisted of a mixture of well-formed, octahedral crystals, 
and poorly crystallized masses and spherules that formed by pre- 
cipitation from solution. These products formed a scale on the 
metal surface that continually sloughed off and afforded only minor 
protection. Both phases were identified as lithium-iron oxides, each 
possessing a disordered, non-stoichiometric structure. The predom- 
inant phase was a magnetic spinel LiFes0g and the minor phase 
was LiFe02. A corrosion mechanism is outlined. (2 figs., 5 tabs., 20 
refs.). 


16439 (CFFTP-G-9051) Thermal desorption of deuterium 
from polycrystalline nickel pre-impianted with helium. Shi, S.Q. 
(McMaster Univ., Hamilton, ON (Canada). Dept. of Engineering 
Physics); Abramov, E.; Thompson, D.A.; Smeltzer, W.W. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). [1990]. 
[26p.] Order Number DE93611026. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The thermal desorption technique has been used to study the 
trapping of deuterium atoms in high-purity polycrystalline nickel 
pre-implanted with helium for 1 x 10'® to 5 x 10° ions/m?. The ef- 
fect of post-implantation annealing at 703 K and 923 K on the 
desorption behavior was investigated. Measured values of the total 
amount of detrapped deuterium (Q;) and helium concentration 
were used in a computer simulation of the desorption curve. It was 
found that the simulation using one or two discrete trap energies 
resulted in an inadequate fit between the simulated and the mea- 
sured data. Both experimental and simulation results are explained 
using a stress-field trapping model. The effective binding energy, 
E,°", was estimated to be in the range of 0.4-0.6 eV. Deuterium 


charging was found to stimulate a release of helium at a relatively 
low temperature. 


16440 (CFFTP-G-9057) Synergistic effects between helium 
and deuterium on gas detrapping in polycrystalline nickel. 
Abramov, E. (McMaster Univ., Hamilton, ON (Canada). Dept. of 
Engineering Physics); Shi, S.Q.; Thompson, D.A.; Smeltzer, W.W. 
Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
Sep 1990. [19p.] Order Number DE93614177. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The thermal desorption technique has been used to study the 
effects of the presence of deuterium atoms on the retention of im- 
planted helium in polycrystalline nickel. For samples pre-implanted 
with 40 keV helium to a dose of 1 x 102’ ions/m* the ratio of 
trapped deuterium atoms to the implanted helium was found to be 
about 0.4 D/He and an effective trapping energy ~ 0.5 eV. For 
samples pre-implanted with 10 keV He to doses from 1.5 x 102! to 
4 x 10?' ions/m?, low temperature helium release stages were ob- 
served, and resulted in a decrease of deuterium trapping efficiency 
to as low as 0.0075 D/He. Deuterium charging was found to en- 
hance the helium release and decrease the release temperature. 


16441 (CNIC—00392) Equations of state for enriched ura- 
nium and uranium alloy to 3500 MPa. Bai Chaomao (Southwest 
Materials Inst., Sichuan (China)); Hai Yuying; Liu Jenlong; Li Zhen- 
rong. China Nuclear Information Centre, Beijing, BJ (China). Apr 
1990. [6p.] (In Chinese). (SMI-0003.). Order Number DE93610973. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The volume compressions of 6 kinds of cast materials including 
enriched uranium, poor uranium, U-0.57 wt% Ti, U-0.33 wt% Nb, U- 
2.85 wt% Nb and U-7.5 wt% Nb-3.3 wt% Zr have been determined 
by monitoring piston displacements in a piston cylinder apparatus 
with double strengthening rings to 3500 MPa at room temperature. 
The dilation of the cylinder vessel and the press deformation were 
corrected by some experiments. The calculational data free from 
using the standard sample closed with used standard sample. The 
volume compressions of enriched uranium and poor uranium are 
nearly coincident. Pure uranium is more compressible than uranium 
alloys. These values of enriched uranium are in close agreement 
with values of Bridgman’s pure uranium. The fitting coefficients of 
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Bridgman's polynomial and Anderson’s equation of state and 
isothermal bulk modules for the above materials are given. 


16442 (CNIC—00579) Thermodynamic analysis of transition 
pressure of 6-stabilized binary plutonium alloys. Wang Qinghui 
(Inst. of Southwest Materials, Sichuan (China)). China Nuclear 
Information Centre, Beijing, BU (China). Jan 1992. [10p.] (in Chi- 
nese). (SMI-0004.). Order Number DE93610930. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The transformation of 6-stabilized binary plutonium alloys to a- 
Pu was studies by thermodynamic analysis. A_ transition 
pressure-composition equation which can characterize the high 
pressure transformation from 6 to a was derived. Values calculated 
by the equation and values measured by experiments of published 
references have the same tendency. the following facts can be ex- 
plained properly by this equation. (1)The transformation pressure 
increases linearly with the amount of an alloying element. (2) The 
slope of the plot of transformation pressure versus composition of 
6-Pu alloys is inversely proportional to the minimum amount of so- 
lute required to retain 6-phase at room temperature and pressure. 
(3) Curves showing the relationship between transformation pres- 
sure and composition of various 6-stabilized binary alloys interact 
at the same point of zero solute (transformation pressure axis). In 
addition, some transformation pressures from 6 to a of 6-stabilized 
alloys are predicted by using the modified theoretical equation. 


16443 (CONF-9205147-, pp. 142-151) Plasma processing of 
materials. Heberlein, J. (Univ. of Minnesota, Minneapolis (US)); 
Pfender, E. Argonne National Lab., IL (United States). Jul 1992. 
DOE Contract FG02-85ER13433. From 10. symposium on energy 
engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

In order to fully utilize the advantages offered by thermal plasma 
processes for materials treatment, one has to address the crucial 
issues of mixing the reactants with the plasma stream and of creat- 
ing uniform conditions in the reaction zone. We have designed two 
new thermal plasma reactors for the specific purpose of synthesiz- 
ing ceramic powders and films using novel concepts of mixing the 
reactants with the plasma. One reactor uses an arrangement of 
three plasma torches to generate a large high temperature region 
into which the reactants are injected. In the other reactor the reac- 
tants are injected in counter flow with respect to the plasma jet, 
and the resulting recirculation eddies lead to long residence times 
of the reactants/products in a uniform high temperature region. The 
performance of both reactors has been demonstrated with the syn- 
thesis of a variety of ceramic powders and of diamond films at high 
growth rates. 


16444 (CONF-920722-5) Neutron scattering studies of the 
structures and lattice dynamics of the alkali metals. Smith, 
H.G. (Oak Ridge National Lab., TN (United States)); Berliner, R.; 
Trivisonno, J. Oak Ridge National Lab., TN (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract AC05-840R21400. Grant DMR-88-19608. From Interna- 
tional conference on martensitic transformations; Monterey, CA 
(United States); 20-24 Jul 1992. Order Number DE93008272. 
Source: OSTI; NTIS; GPO Dep. 

The crystal structures, phonon behavior, and pre-martensitic be- 
havior of Li, Na, K, Rb, and Cs as a function of temperature and 
pressure (Li, Na, Rb, and Cs) are reviewed. Li has been shown to 
partially transform to the 9R (Sm-type) structure in the vicinity of 75 
K and then partially to fec on annealing. Its T-increases with ap- 
plied pressure. Na, on the other hand, partially transforms to a 
mixture of 9R and nearly hexagonal R-polytypes, which approach 
hep on annealing. Its T-is rapidly suppressed by application of 
modest pressures. No martensitic or pre-martensitic phenomenon, 
or phonon anomaly, has been observed in K down to 5 K. Also, a 
search for CDWs in the vicinity of (110) has been inconclusive. 
Similar negative results have been obtained for Rb. 


16445 (CONF-9210322-1) Bainitic stabilization of austenite 
in low alloy steels. Brandt, M.L.; Olson, G.B. Northwestern Univ., 
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Evanston, IL (United States). Dept. of Materials Science and Engi- 
neering. [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER45365. From ISS-AIME 
symposium on fundamentals of aging and tempering in bainitic and 
martensitic steel products; Warrendale, PA (United States); 25-28 
Oct 1992. Order Number DE93008275. Source: OSTI; NTIS; GPO 
Dep. 

Stabilization of retained austenite via bainitic transformation was 
studied in a triple-phase, ferrite/bainite/austenite steel 0.26C1.52Si- 
1.2Mn. Volume fraction and stability of retained austenite are 
varied by isothermal transformation time at 752F following intercriti- 
cal annealing at 1418F. Austenite stability is measured using the 
Bolling-Richman technique. Austenite content is measured by and 
austenite carbon content is estimated from lattice parameters. 
Strength and ductility measured in both uniaxial and plane-strain 
tension are correlated with austenite amount and stability. While 
austenite content peaks at 3 minutes transformation time, stability 
continues to increase out to 5 minutes associated with a saturation 
of austenite carbon content and continued refinement of austenite 
particle size. Despite the reduced austenite content of 8 percent, 
the higher stability provided by the 5 minutes treatment gives supe- 
rior mechanical properties 


16446 (CONF-921101-84) Crack propagation in NIA! and 
FeAl. Schneibei, J.H.; Jenkins, M.G.; Maziasz, P.J. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 16. Material Research Society international symposium on 
the scientific basis for nuclear waste management fall meeting; 
Boston, MA (United States); 30 Nov - 5 dec 1992. Order Number 
DE93007244. Source: OSTI; NTIS; GPO Dep. 

The crack-propagation behavior and fracture toughness at room 
temperature of extruded and heat-treated NiAl and FeAl were ex- 
amined by testing chevron-notched, three-point flexural specimens 
at constant crosshead speeds. In Ni-50 at. % Al, sudden load 
drops occurred repeatedly, indicating run-arrest crack propagation. 
The fracture resistance was not found to depend ci the crosshead 
speed. Iron additions of up to 1 at. % and boron additions of 0.01 
at. % did generally not improve the fracture toughness. By con- 
trast, crack propagation in Fe-40 at. % Al occurred in a stable 
manner. In agreement with the environmental sensitivity of this 
intermetallic alloy, fracture resistance did depend on the crack- 
propagation velocity, indicative of the kinetic nature of this process. 
While the crack-growth resistance of iron aluminides was reduced 
by changing the aluminum content from 40 to 45 at. %, it was in- 
creased significantly by small additions of boron. 


16447 (CONF-921101-98) Environmental embrittlement of 
binary and Zr-doped Ni,Al. George, E.P. (Oak Ridge Nationai 
Lab., TN (United States)); Liu, C.T.; Pope, D.P. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Grant DMR/MRL88-19885. From 16. Material Research Society in- 
ternational symposium on the scientific basis for nuclear waste 
management fall meeting; Boston, MA (United States); 30 Nov - 5 
dec 1992. Order Number DES3008575. Source: OSTI; NTIS; GPO 
Dep. 

Single crystals of B-free NisAl, were cold rolled and recrystallized 
to produce crack-free polycrystals. Results show that intrinsic duc- 
tility (~16%) of NisAl (23.4 at. % Al) is considerably higher than 
previously thought; however, it is severely embrittled by moisture, 
in air (ductility dropping from a high of ~16% when tested in oxy- 
gen to a low of ~3% in air). Since B-doped Ni,Al does not show 
such embrittlement we conclude that a significant part of the 
beneficial effect of B must be related to suppression of this envi- 
ronmental effect. However, B must also improve grain boundary 
(GB) cohesion in Ni3Al, since our B-free alloy fractures intergranu- 
larly whereas B-doped alloys in general fracture transgranularly. 
Addition of 0.26 at. % of Zr to Ni3Al significantly improves its ductil- 
ity: to 11-13% in air, and 48-51% in oxygen. The ductilities 
observed in oxygen are comparable to the highest ever ductility 
observed in B-doped NisAl, indicating that the GBs in this Zr-doped 
alloy are not intrinsically brittle (rather, environmental embrittlement 
is the main reason for its brittleness). Zr dramatically increases the 
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resistance of Ni3Al to GB fracture perhaps by increasing GB cohe- 
sion. However, Auger analysis shows little or no Zr segregation on 
the GBs of NigAl, making it unclear how it might actually affect GB 
cohesion. Zr does not significantly increase the resistance of NigAl 
to environmental embrittlement; nor does it suppress intergranular 
fracture. In both these respects Zr behaves differently than B. 


16448 (DOE/ER/14180-3) Application of magnetomechani- 
cal hysteresis modeling of magnetic techniques for monitoring 
neutron embrittlement and biaxial stress: Second year interim 
report, June 1992—December 1992. Sablik, M.J.; Kwun, H.; 
Burkhardt, G.L. Southwest Research Inst., San Antonio, TX (United 
States). 31 Jan 1993. 44p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-91ER14180. Order Num- 
ber DE93009760. Source: OSTI; NTIS; INIS; GPO Dep. 

Research was done on the biaxial stress problem accomplished 
in the first half of the second year. All of the work done was 
preparatory to magnetic measurements. Issues addressed were: 
construction of a model for extracting changes in the magnetic 
properties of a specimen from the readings of an indirect sensor; 
initial development of a model for how biaxial stress alters the in- 
trinsic magnetic properties of thespecimen; use of finite element 
stress analysis modeling to determine a detailed shape for the cru- 
ciform biaxial stress specimen; and construction of the biaxial 
stress loading apparatus. 


16449 (DOE/ER/45181-T1) Microstructural effects on the 
fatigue behavior of Fe-C-X alloys: Final report. Shiflet, G.J. Vir- 
ginia Univ., Charlottesville, VA (United States). Apr 1991. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-85ER45181. Order Number DE93010530. Source: 
OSTI; NTIS; GPO Dep. 

Objective was to study dual phase steels. Macroscopic effects of 
reversing the continuous phase from ferrite to martensite was ex- 
amined. The next section looks at the role of carbide distribution 
and morphology precipitated within ferrite during thermal cycling. 
Finally, finite element modeling is used to assist in understanding 
the experimental results. 


16450 (DOE/ER/45318-6) [Transformation toughening]: 
Annual progress report. Rafa, M.J. Connecticut Univ., Storrs, CT 
(United States). 19 Apr 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-87ER45318. 
Order Number DE93011805. Source: OSTI; NTIS; GPO Dep. 

In NiAl, we have succeeded in determining the complete 
Ginzburg-Landau strain free energy function necessary to model 
the cubic to tetragonal martensite transformation in a sample of 
any size. We believe that this is the first time that the parameters 
of a Ginzburg-Landau functional and the complete strain spinodal 
for any three-dimensional displacive transformation were used in 
simulating the transformation near a crack tip under Mode | load- 
ing; the transformation pattern and toughening are different from 
standard transformation toughening theories. Furthermore, the 
strain spinodal has an approximately conical shape which can be 
specified by two material dependent experimentally accessible pa- 
rameters, rather than the ellipsoidal shape in standard theories. 
Stress induced martensitic transformation in a polycrystalline sam- 
ple of NiAl was simulated. In the ZrO2 system, first principles 
calculations to determine the semi-empirical potentials for simulat- 
ing the cubic-tetragonal and tetragonal-monoclinic transformations 
have been started by doing a more elaborate total energy calcula- 
tion.In the Aiz03 system, we have discovered that the first 
principles calculations and semi-empirical potentials have just been 
completed byanother group in England which we will use instead 
to base our molecular dynamics simulations on. 


16451 
tile solids: Annual progress report, June 1, 1992-May 31, 
1993. Olson, G.B. Northwestern Univ., Evanston, IL (United 
States). Feb 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER45365. Order Number 
DE93008636. Source: OSTI; NTIS; GPO Dep. 

Research has addressed the role of martensitic transformation 
plasticity in the enhancement of toughness in high-strength 
austenitic steels, and the enhancement of formability in multiphase 
low-alloy sheet steels. In the austenitic steels, optimal processing 


(DOE/ER/45365-5) Transformation plasticity in duc 





conditions have been established to achieve a significant increase 
in strength level, in order to investigate the interaction of strain- 
induced transformation with the microvoid nucleation and shear 
localization mechanisms operating at ultrahigh strength levels. The 
stress-state dependence of transformation and fracture mecha- 
nisms has been investigated in model alloys, comparing behavior 
in uniaxial tension and biunt-notch tension specimens. A numerical 
constitutive model for transformation plasticity has been reformu- 
lated to allow a more thorough analysis of transformation/fracture 
interactions. Processing of a new low alloy steel composition has 
been optimized to stabilize retained austenite by isothermal bainitic 
transformation after intercritical annealing. Preliminary results show 
a good correlation of uniform ductility with the austenite amount 
and stability. 


16452 (DOE/ER/45390—-4) The relationship between mi- 
crostructure and magnetic properties in high-energy 
permanent magnets characterized by polytwinned structures: 
Progress report and renewal statement, 1992-1993. Soffa, W.A. 
Pittsburgh Univ., PA (United States). Dept. of Materials Science 
and Engineering. Jan 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER45390. Order 
Number DE93011439. Source: OSTI; NTIS; GPO Dep. 

Effort was made to understand the relation between polytwinned 
microstructures which develop during ordering (A1—+L1.) in Fe-Pd 
and Fe-Pt ferromagnets and their magnetic properties. The micro- 
crystalline, high coercivity state mimics the structures produced by 
melt-spinning rare earth permanent magnets. 


16453 (DOE/ER/45433-2) Effect of fracture surface rough- 
ness on shear crack growth: Progress report, August 1, 
1991—-May 31, 1992. Gross, T.S. (New Hampshire Univ., Durham, 
NH (United States). Dept. of Mechanical Engineering); Watt, D.W.; 
Mendelsohn, D.A. New Hampshire Univ., Durham, NH (United 
States). Dept. of Mechanical Engineering; Ohio State Univ., Colum- 
bus, OH (United States). Dept. of Engineering Mechanics. Dec 
1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-90ER45433. Order Number 
DES93011047. Source: OSTI; NTIS; GPO Dep. 

A model of fracture surface interference for Mode | fatigue crack 
profiles was developed and evaluated. Force required to open the 
crack faces is estimated from point contact expressions for Mode | 
stress intensity factor. Force transfer across contacting asperities is 
estimated and used to calculate Mode II resistance stress intensity 
factor (applied factor is sum of effective and resistance factors). 
Electro-optic holographic interferometry was used to measure 3-D 
displacement field around a Mode | fatigue pre-crack in Al loaded 
in Mode Ii shear. Induced Mode | crack face displacements were 
greater than Mode I! displacements. Plane stress shear lip caused 
displacement normal to surface as the crack faces are displaced. 
Algorithms are being developed to track the displacements associ- 
ated with the original coordinate system in the camera. A 2-D 
boundary element method code for mixed mode | and Il loading of 
a rough crack (sawtooth asperity model) has been completed. Ad- 
dition of small-scale crack tip yielding and a wear model are 
completed and underway, respectively. 


16454 (DOE/ER/45461-3) Fundamental aspects in the de- 
sign of passive alloys. Macdonald, D.D.; Urquidi-Macdonald, M. 
Pennsylvania State Univ., University Park, PA (United States). 
Center for Advanced Materials. [1993]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER45461. (CONF-930271—1: European symposium on passive 
films, Paris (France), 15-19 Feb 1993). Order Number 
DE93009028. Source: OSTI; NTIS; GPO Dep. 

Ailoying is the most extensively used method for enhancing the 
passivity of base metals (1-5). The art of alloying extends back 
into antiquity, but it was not until the early part of this century that 
the highly passive stainless steels were developed (2). More 
recently, in response to the need for high strength, corrosion- 
resistant alloys for gas turbines, various superalloys have been 
devised that exhibit great resistances to dry oxidation. In this pa- 
per, we discuss the role(s) of alloying elements in enhancing 
passivity in aqueous environments, in terms of the point defect 
model (PDM) and the solute-vacancy interaction model (SVIM) that 
we developed a number of years ago. 
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16455 (DOE/ID/12847—4) AISI Direct Steelmaking Program: 
Annual technical report, Year ending November 30, 1992. 
Aukrust, E. American iron and Steel Inst., Washington, DC (United 
States). Jan 1993. 52p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC07-891D12847. Order Number 
DE93008687. Source: OSTI; NTIS; GPO Dep. 

Pilot plant trials with the horizontal vessel were completed. De- 
sign of a third pressurized vessel and an offgas cleaning and 
tempering system was completed. Installation is now underway. A 
basic study and a pre-engineering design of a 350,000-metric ton/y 
demonstration plant were completed, and efforts are underway to 
develop such a demonstration plant at a host steel company. For- 
eign filings have been prepared for the two-zone countercurrent 
smelter (patent applied for). Work with a water model of two-zone 
smelter was completed. The horizontal smelter program was com- 
pleted. Trials were conducted to determine how sulfur is partitioned 
among the hot metal, slag, and offgas. Design of offgas cleaning 
and tempering loop was completed. 


16456 (DPW-53-1151) Fundamental mechanical properties 
of uranium. Spraggins, N.F. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 13 Aug 1953. 4p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-361). Order Number 
DE93007842. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Careful consideration has been given to the matter of the ade- 
quacy of the literature as concerns the fundamental mechanical 
properties of uranium, particularly for the calculations of the struc- 
tural properties of various designs of fuel elements for reactor use. 
(Fundamental mechanical properties as used in this memorandum 
are defined as those mechanical properties normally used by me- 
chanical designers in the analysis of structural shapes.) These 
properties, as recorded in the chapter on “Titanium” in the REAC- 
TOR HANDBOOK, are not accompanied by complete physical and 
, chemical analyses and fabrication techniques as is normal for the 
more common structural materials such as steel and aluminum. 
This deficiency in recording has opened some question as to the 
accuracy with which these values were obtained, and which values 
can be reliably used for the structural design of fuel elements aside 
from nuclear consideration. 


16457 (DPW-53-1203) Nickel-plated uranium for develop- 
ment work. Huntoon, R.T. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 2 Sep 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-371). Order Number DE93008315. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is a confirmation of a telephone conversation of October 26 
and 27 and September 1, 1953 concerning nickel-plated samples 
for development work at Aeroprojects, Metals and Controls, and 
Battelle. Included is a list indicating the disposition, number, size 
and shape of the various plates required, as well as the priority 
that should be given to the various sizes. 


16458 (ETDE/JP-mf-93775927, pp. 1-13) Recent trend of 
next generation ironmaking technology. Nozaki, T. (Kawasaki 
Steel Corp., Tokyo (Japan)). Fuel Society of Japan, Tokyo (Japan). 
4 Oct 1990. 56p. (in Japanese). In Proceedings of Joint Meeting of 
The 57th Conference of The Fuel Society of Japan and the 89th 
Coke Special Symposium. Order Number DE93775927. Source: 
OSTI; NTIS; Available from Fuel Society of Japan, 5-4, Sotokanda 
6-chome, Chiyoda-ku, Tokyo, Japan. 

This report describes a recent trend of next generation ironmak- 
ing technology. First, next generation technologies in current coke 
and blast furnace process are presented. The situation is shown 
with respect to the bulk blowing of pulverized coal, the develop- 
ment of formed coke process, and the investigation of oxygen blast 
furnace, as a method for reducing the coke consumption. Next, a 
trend of smelting reduction ironmaking process is described, in 
which iron ore or preliminarily reduced iron ore is directly thrown 
into the smelting reduction furnace and coal is used simultaneously 
as a fuel and a reducing agent for iron oxide. Development situa- 
tion of various smelting reduction processes is illustrated in respect 
to Elred (electric reduction) process, CBF (converted blast furnace) 
process, Hismelt (high intensity smelting) process, AISI direct 
steelmaking process, plasmasmelt process, Corex process, and 
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DIOS (direct iron ore smelting) process. Finally, production and uti- 
lization of high purity GO gas from the converter gas are provided 
as the utilization technology of gas generated in the ironmaking 
process. 6 refs., 14 figs., 3 tabs. 


16459 (FRCEA-TH-373) Thermodynamic study contribu- 
tion of U-Fe and U-Ga alloys by high temperature mass 
spectroscopy, and of the wetting of yttrium oxide by uranium. 
Gardie, P. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Procedes d’Enrichissement; Institut National 
Polytechnique, 38 - Grenoble (France). Oct 1992. [148p.] (In 
French). Order Number DE93618071. Source: OSTI; NTIS (US 
Sales Only); INIS. 

High temperature thermodynamic properties study of U-Fe and 
U-Ga alloys, and wetting study of yttrium oxide by uranium are pre- 
sented. High temperature mass spectrometry coupled to a 
Knudsen effusion multi-cell allows to measure iron activity in U-Fe 
alloys and of gallium in U-Ga alloys, the U activity is deduced from 
Gibbs-Duhem equation. Wetting of the system U/Y203_, is studied 
between 1413 K and 1973 K by the put drop method visualized by 
X-rays. This technique also furnishes density, surface tension of U 
and of U-Fe alloys put on Y203_,. A new model of the interfacial 
oxygen action on wetting is done for the system U/Y203_,. (A.B.). 
117 refs., figs., tabs. 


16460 (FRNC-TH-3725) Mechanisms of plastic deforma- 
tion (cyclic and monotonous) of Inconel X750. Randrianarivony, 
H. Institut National Polytechnique, 38 - Grenoble (France); Ecole 
Nationale Superieure des Mines, 42 - Saint-Etienne (France). 14 
Feb 1992. [25ip.] (In French). Order Number DES93618068. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Plastic deformation mechanisms under cyclic or monotonous so- 
licitations, are analysed in function of Inconel X750_ initial 
macrostructure. Two heat treated Inconel (first one is treated at 
1366 K one hour, air cooled, aged at 977 K 20 hours, and air 
cooled, the second alloy is aged at 1158 K 24 hours, air cooled, 
aged at 977 K 20 hours, and air cooled), are characterized 
respectively by a fine and uniform precipitation of the -y’ phase (ap- 
proximative formulae: Ni3(Al,Ti)), and by a bimodal distribution of 
’ precipitates. In both alloys, dislocations pairs (characteristic of a 
shearing by antiphase wall creation) are observed, and the cross- 
ing mechanism of the +’ precipitates by creation of overstructure 
pile defects is the same. But, glissile loops dislocations are less 
numerous than dislocations pairs in the first alloy, involving denser 
bands structure for this alloy (dislocations loops are aiways ob- 
served around +’ precipitates). Some comportment explications of 
Inconel X750 in PWR medium are given. (A.B.). refs., figs., tabs. 


16461 (HW-23989) Production Test No. 105-511-A — Irradi- 
ation of stainless steel samples. Gillard, C.W. Hanford Atomic 
Products Operation, Richland, WA (United States). 2 Apr 1952. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE93006343. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This study soughs to determine the x-ray activity of two samples 
of stainless steel prepared from tubing used in the ANL-140, in-pile 
experiment (P-13). This information is necessary in order to predict 
the activity of the P-13 rig at the time of removal. The primary 
contribution to the over-all activity will be from Ta'®! and Co®® im- 
purities. 


16462 (IAEA-TECDOC—686) Improvements in materials reli- 
ability in the back end of the nuclear fuel cycle: Proceedings 
of a technical committee meeting held in Vienna, 28 November 
- 1 December 1989. International Atomic Energy Agency, Vienna 
(Austria). Feb 1993. [159p.] (CONF-8911348—: Technical commit- 
tee meeting on improvements in materials reliability in the back 
end of the nuclear fuel cycle, Vienna (Austria), 28 Nov - 1 dec 
1989). Order Number DE93620494. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Many of the problems that occur in the day-to-day operation of 
nuclear fuel cycle facilities can be traced to the degradation of the 
physical and chemical properties of the materials involved. In order 
to provide an international forum for the scientists and engineers 
working in this field, the IAEA convened a Technical Committee 
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Meeting (TCM) on "Materials Reliability in the Back End of the Nu- 
clear Fuel Cycle” in September 1986. The proceedings were 
subsequently published as IAEA-TECDOC-421. One of the major 
conclusions of the meeting was to hoki a second TCM in 1989 to 
update progress in the field. This meeting was held in Vienna from 
28 November to 1 December 1989, with the participation of 23 sci- 
entists and engineers from 13 countries who presented the 14 
papers contained in this Technical Document. The papers cover 
the resistance of materials to corrosion in chemicals and/or under 
irradiation in three important segments of the back-end of the 
nuclear fuel cycle: during the interim storage of spent fuel, in re- 
processing plants and during the final disposal of high level waste. 
In addition, a panel discussion was held on each of these three 
topics. Refs, figs and tabs. 


16463 (IAEA-TECDOC-686, pp. 11-17) Corrosion testing 
into the transpassive potential range for selection of suitable 
construction materials of spent fuel reprocessing plants. Leis- 
tikow, S. (Kernforschungszentrum Karlsruhe GmbH, Karisruhe 
(Germany). Inst. fuer Material- und Festkoerperforschung Il); Kraft, 
R.; Schanz, G. International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1993. (CONF-8911348-: Technical committee meeting 
on improvements in materials reliability in the back end of the 
nuclear fuel cycle, Vienna (Austria), 28 Nov - 1 dec 1989). In /m- 
provements in materials reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held in 
Vienna, 28 November - 1 December 1989. [159p.] Order Number 
DE93620494. Source: OSTI; NTIS (US Sales Only); INIS. 

In respect to higher resistance against nitric acid corrosion in the 
chemical and reprocessing industry important measures for the 
production of improved versions of the commercial austenitic 
19Cr11Ni stainless steel DIN W.Nr. 1.4306(AISI Type 304 L) have 
been taken: Optimization of the chemical composition in respect to 
the main alloy components Cr and Ni, full use of secondary metal- 
lurgy processes to diminish the content of the minor elements C, 
S, P, Si and Mo, electroslag remelting for better purity and homo- 
geneity, provided by more favorable solidification conditions. 
Advances in metallurgy and technology guarantee for numerous 
industrial products equal nitric acid corrosion resistance. Here, re- 
sults of long-term corrosion tests of three versions of this steel in 
nitric acid without and with Cr(Vl)-additions over a broad potential 
range are presented. Comparing the normal and special steel ver- 
sions the results show a similar good corrosion behavior in the 
passive range, a quality - dependent remarkable difference in 
corrosion resistance in the range of passive-transpassive transition 
and a similar and from the engineering point of view intolerable 
high corrosion attack in the transpassive range, by which aiso the 
electrosiag remelted steel quality is loosing its advantages. Under 
those conditions with preference Ti- or Zr-based alloys have to be 
applied. (author). 6 refs, 6 figs, 3 tabs. 


16464 (IAEA-TECDOC-686, pp. 64-71) Corrosion perfor- 
mance of materials used for spent fuel reprocessing plant 
equipment. Takeda, S. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokai, Ibaraki (Japan). Reprocessing Technology 
Development Div.); Takeda, H.; Hayashi, S. International Atomic 
Energy Agency, Vienna (Austria). Feb 1993. (CONF-8911348-: 
Technical committee meeting on improvements in materials reliabil- 
ity in the back end of the nuclear fuel cycie, Vienna (Austria), 28 
Nov - 1 dec 1989). In Improvements in materials reliability in the 
back end of the nuclear fuel cycle: Proceedings of a technical 
committee meeting held in Vienna, 28 November - 1 December 
1989. [159p.] Order Number DE93620494. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Stainless steel and some valve metals such as titanium or Zirco- 
nium were selected as candidate materials for reprocessing plant 
equipment because of their high corrosion resistance due to stable 
oxide film. Among the candidate materials, stainless steel is the 
most advantageous material taking into consideration its low cost, 
workability and weldability, and it is the most popularly used mate- 
rial for reprocessing application. However, in the highly oxidized 
states, stainless steel! does not show sufficient corrosion resis- 
tance. That is, the corrosion potential shifts from the passive region 
to the trans-passive region where severe grain boundary corrosion 
occurs. Valve metals such as titanium or zirconium, on the other 





hand, show good corrosion resistance even in the highly oxidized 
state due to a very broad passive region. Factors previously known 
to affect the corresion behaviour of materials include material con- 
ditions such as elemental content, welding condition, and produce 
history. Certain environmental conditions such as material surface 
temperature, nitric acid concentration, or metallic ion concentration 
also influence material corrosion behaviour. Some FPs or nuclides 
were found to affect corrosion behaviour. Their influence varies 
widely among material types, and stainless steel and titanium 
exhibit opposite corrosion phenomena when exposed to FPs or nu- 
clides. (author). 2 refs, 10 figs, 1 tab. 


16465 (IAEA-TECDOC-—686, pp. 55-64) The influence of ra- 
diation of crevice corrosion. Worthington, S.E. (British Nuclear 
Fuels pic, Sellafiekd (United Kingdom)); Marsh, G.P.; Taylor, K.J. 
International Atomic Energy Agency, Vienna (Austria). Feb 1993. 
(CONF-8911348-: Technical committee meeting on improvements 
in materials reliability in the back end of the nuclear fuel cycle, Vi- 
enna (Austria), 28 Nov - 1 dec 1989). In Improvements in materials 
reliability in the back end of the nuclear fuel cycle: Proceedings of 
a technical committee meeting held in Vienna, 28 November - 1 
December 1989. [159p.] Order Number DE93620494. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An investigation of the influence of +-radiation on the localised 
corrosion of stainless steels in chloride containing solutions is de- 
scribed. Contrary to earlier published results it has been observed 
that irradiation promotes the initiation of crevice attack in chloride 
bearing waters, which would not cause attack under inactive condi- 
tions. +-radiation also increases the rate of propagation of crevice 
attack. It is concluded that the effect of radiation is related primarily 
to the production of a net surplus of oxidising radicals and 
molecules in solution, which increases the rest potential of the 
steel. (author). 9 refs, 8 figs, 2 tabs. 


16466 (IC-92/271) Magnetic susceptibility of V, Cr, Mn and 
Mo: Magnetism in Cr and Mn. Zhao Yuzhi (international Centre 
for Theoretical Physics, Trieste (Italy)); Fry, J.L. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Sep 1992. [11p.] Order 
Number DE93610993. Source: OSTI; NTIS (US Sales Only); INIS. 

A tight-binding formulation has been used to compute the many- 
body enhanced magnetic susceptibility, x(q), of transition metals 
around Cr in the periodic table. The pole structure of x(q) indicates 
paramagnetism for V and Mo, antiferromagnetism for Cr and -yMn, 
and ferromagnetism for Mn at T=O K. (author). 30 refs, 2 figs, 2 
tabs. 


16467 (I\C-92/327) Grain boundary creep in copper. 
Ayensu, A.; Quainoo, G.K.; Adjepong, S.K. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [12p.] Order Number 
DE93610974. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard-drawn polycrystalline copper wires of 99.9% purity and 
grain size ranging from 90 to 125um produced by Kabelmetal 
(Ghana) Ltd. have been creep tested within the temperature range 
of 0.42 to 0.57 T,, at atmospheric pressure under uniaxial stress of 
7.08 to 21.24 MPa. The stress exponent, n, determined ranges 
from 2.0 to 2.4 and the activation energy, AH, ranges from 61.3 to 
63.2 kJmol—'. It was observed that n decreased with temperature 
and AH decreased with stress. The deformation mechanism is at- 
tributed to grain boundary sliding and the self-diffusion of copper 
atoms within the grain boundary calculated on the Cobble model 
ranges from 2.2 x 10-"' cm? s—' to 2.2 x 10-'° cm? s~’. (au- 
thor). 6 refs, 5 figs, 3 tabs. 


16468 (INIS-BR-2997) Contribution to study on recovery 
and recrystallization of cold rolling zircaloy-4. Persiano, A.I.C. 
Minas Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Engen- 
heria Metalurgica. 1977. [73p.] (In Portuguese). Order Number 
DE93610916. Source: OSTI; NTIS (US Sales Only); INIS. 

Recovery and recrystallization of work-hardened (40-60% - Cold 
rolling) Zircaloy-4 were studied between 200 and 600° C with times 
varying from 15 to 240 minutes, from electrical resistance and 
hardness measurements. Activation energy calculation for the 
recovery and recrystallization processes using the samples work- 
hardened 60% gave 0,7 and 2,1 eV. (author). 
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16469 (INIS-mf-—13398) Metallurgical sessions. Second 
ALAMET congress (held In) Buenos Aires, Argentina, 6-10 May 
1891. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Desarrollo. 1991. [309p.] (in English, 
Spanish, Portuguese). (CONF-9105410-: Metallurgical sessions 
and 2. ALAMET congress, Buenos Aires (Argentina), 6-10 May 
1991). Order Number DE93610856. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This congress was held in Buenos Aires, Argentine Republic, on 
May 6-10, 1991, gathering experts from ail over the world. The 
present volume includes the papers presented at the Metallurgical 
Sessions - I]. ALAMET Congress. 


16470 (INIS-mf—13456) About the influence of inert gas ion 
implantation on metal corrosion stability: Review. Artyukh, 
V.G.; Belous, V.A.; Rekova, L.P. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [88p.] (In Russian). Order 
Number DE93620574. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of review were systematized on main factors which 
presumably influence on metal corrosion stability: appearance of 
surface films, changes of surface topography, radiation damages in 
metal surface layer, presence of implanted inert gas atoms. It was 
shown that the observed effects depend in a complicated manner 
on the considered factors and experimental conditions of ion 
implantation and corrosion testing. 60 refs.; 15 figs.; 5 tables. (au- 
thor). 


16471 (INIS-mf—13474) Characterization of a copper- 
modified Zn-Al eutectoid alloy. Sandoval Jimenez, A.R. 
Universidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
Facultad de Ciencias. 1992. [88p.} (in Spanish). Order Number 
DE93619048. Source: OSTI; NTIS (US Sales Only); INIS. 

This work presents the results of studies performed on an eutec- 
toid Zn-Al alloy with small additions of Cu. It is well known that the 
microstructure and mechanical properties of an alloy depend on its 
thermal and mechanical history. This alloy was subjected to differ- 
ent heat treatments and rolling at 250 °C. The microstructure was 
analyzed by scanning electron microscopy, the composition of the 
phases present was specified by microprobe and the phase trans- 
formation temperatures were determined by DSC. Mechanical 
tests, rate-of-corrosion tests with sea water and X-ray diffractome- 
try were also performed. With reference to eutectoid Zn-Al alloys 
with less Cu, the mechanical resistance increases, the phase 
transformation temperatures are different and the r ‘phase appears 
after a longer annealing time (96 hs). The microstructures are 
characteristic of the thermomechanical treatments performed. The 
alloy show improved corrosion resistance (3 MPY) (Author). 


16472 (INIS-mf-13493) Magnetic and electronic properties 
of some actinide intermetallic compounds. Yaar, llan (Israel 
Atomic Energy Commission, Beersheba (israel). Nuclear Research 
Center-Negev). Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Jun 1992. [124p.] (in Hebrew). Order Number DE93619049. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To be published as NRCN report. 

Electronic structure and magnetic properties of light actinide 
intermetallic compounds are often related to interplay between lo- 
calized and itinerant (band like) behavior of 5f electrons. The 
properties of some actinide, mainly Np, intermetallic compounds 
were studied by Moessbauer effect, ac and de susceptibility, X-ray 
and neutron diffraction. NpX2 (X=Ga,Si): both compounds order 
ferromagnetically at TC=55(2) and 48(2) K respectively. Compari- 
son of our data with results for other NpX2 (X=Al,As,Sb,T}) 
indicates that NpGa2 is a highly localized 5f electron system, 
whereas in NpSi, the 5f electrons are partially delocalized. Mag- 
netic properties of NpX2 compounds can neither be consistently 
explained within conventional crystal electric field picture (CEF) nor 
by taking into account hybridization dressing of local spin density 
models. NpX3 (X=Ga,Si,In,Al) in the AuCug (Pm3m) structure: from 
Mossbauer isomer shift data, the Np ion in the NpX, family is 
close to the formal 3+ (514) charge state. Magnetic moment of Np 
in NpSig is totally suppressed whereas in NpGag and NpAl, a lo- 
calized (narrow band) moment is established. However, in Nping at 
4.2 K, a modulated magnetic moment (0-1.5B) is observed. Com- 
paring the magnetic behavior of the NpX3 family (X=Si,Ge,Ga, 
Al,in and Sn), we find an impressive variation of the magnetic 
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properties, from temperature independent paramagnetism (TIP), 
localized and modulated ordered moments, to formation of a con- 
centrated Kondo lattice. Hybridization of 5f electrons with ligand 
electrons appears to play a crucial role in establishing these mag- 
netic properties, although at present a consistent theoretical picture 
can not be drawn. XFe,Alg (X=Ho,Np,U) spin glass (SG) systems 
in ThMny2 (l4/mmm) structure: Localized and itinerant behaviour of 
the f (Abstract Truncated). 


16473 (INIS-mf-14128) Crack growth in welded turbine ma- 
terials at elevated temperatures. Final report. Kanbach, H. 
AEG-Telefunken Anlagentechnik, Frankfurt am Main (Germany). 
forschungsinstitut; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Mar 1989. 91p. (In German). Contract 
BMFT 03K0516;COST 505 - D35. Order Number DES3774980. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Due to thermal gradients and load changes steam turbine cas- 
ings suffer combined creep-fatigue loading. Of special interest is 
hereby in respect to residual life assessment the creep-fatigue 
crack growth behaviour of welded joints in casings. This project 
deals with the crack growth behaviour at 530degC and rt. of 
welded and unwelded creep resistant cast steels: 1% CrMoV-cast 
(GS-17 CrMoV 5 11, two melts: low and high V-content) and 12% 
CrMoV-cast (G-X22 CrMoV 12 1). The round robin in creep crack 
growth of 1% CrMoV (21 CrMoNiV 57) rotor steel was participated. 
The investigations show, that the 1% CrMoV-cast is something 
more sensitive to creep-fatigue crack growth in the heat affected 
zone compared to the base material. The 12% CrMoV-cast shows 
no differences in crack growth behaviour in the welded and un- 
welded condition. (orig.) With 20 tabs., 46 figs., 14 refs. 


16474 (INIS-SU-326/A) Diffusion and phase growth in het- 
erophase systems. 1. Mchediov-Petrosyan, P.O. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’ny) Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1989. [40p.] (In Russian). Order Number DE93610931. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present paper gives the view of theoretical study of diffusion 
processes in ternary and more component solid-state systems, 
caused by chemical reactions and phase growth. internal oxidation 
of alloys, nitridation, borating etc. are the well-known and widely in- 
vestigated processes of such type. Self-consistent theoretical 
model of such processes must take into account both the effect of 
concentration macroscopic districutions on new phase precipitation 
growth and precipitation reaction on concentration distribution; het- 
erophase must be explicitly allowed for. As for binary system, 
diffusion theory, running into the phase growth, is well developed 
and completely presented in monographs, the carried out theoreti- 
cal investigations of ternary systems are explicitly deficient. The first 
part of the review presents analysis of available theoretical studies 
approximately up to 1980. Ratios between various analytically 
solved models are discussed in detail. It is shown that they don’t 
satisfy to full extent the above-given requirements. More consistent, 
both numerically and analytically solvable models developed for the 
last years, are considered in the review second part. 119 refs. 


16475 


beams for investigation of implanted alloy stability. 
Kadyrzhanov, K.K.; Makarov, S.V.; Turkebaev, T.Eh. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NICKEL ALLOYS/ion _ implantation; 
NICKEL ALLOYS/surface hardening; HEAVY IONS; ION BEAMS; 
LAYERS; MEV RANGE 01-10 


16476 (INIS-SU-340/A, pp. 92) Moessbauer studies of 
phase formation in implanted metals. Ajmanov, M.Sh.; Zhet- 
baev, A.K.; Kadyrzhanov, K.K.; Rusakov, V.S. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
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(INIS-SU-340/A, pp. 83) Use of charged particle 
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(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/ion implantation; 
IRON BASE ALLOYS/phase studies; BORON IONS; CARBON 
IONS; MOESSBAUER EFFECT; NITROGEN IONS; OXYGEN 
IONS 


16477 (INIS-SU-340/A, pp. 93) On the peculiar features of 
silicon disordering under light ion bombardment. Kudyshev, 
A.N.; Shaltakov, S.N. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssiedovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (in 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summanes of reports of the 22. conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/ion implantation; SILICON/order- 
disorder transformations; HELIUM IONS; KEV RANGE 10-100; 
NEON IONS; NITROGEN IONS; RADIATION DOSES; SILICON; 
SILICON IONS 


16478 (INIS-SU-340/A, pp. 95) Influence of dimension- 
energy factor on mass transfer under ion implantation of 
two-layer films. Shpilevskij, Eh.M.; Kurilo, LN. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—-: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MOLYBDENUM/interfaces; SILICON/ 
interfaces; ARGON IONS; FILMS; ION IMPLANTATION; KEV 
RANGE 100-1000; MASS TRANSFER; MOLYBDENUM; INTER- 
FACES; RADIATION DOSES; SILICON 


16479 (INIS-SU-340/A, pp. 97) Study of Ti* and Si* im- 
planted steel composition by the method of Rutherford 
backscattering (RBS). Tashlykov, 1.S.; Bobrovich, O.G.; Ku- 
likauskas, V.S.; Tul’ev, V.V.; Pal’chekh, V.P. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CARBON STEELS/chemical composition; 
CARBON STEELS/ion implantation; BACKSCATTERING; KEV 
RANGE 10-100; MECHANICAL PROPERTIES; RADIATION 
DOSES; RADIATION EFFECTS; RUTHERFORD SCATTERING; 
SILICON IONS; TITANIUM IONS 


16480 (INIS-SU-340/A, pp. 98) Study of composition in the 
region of an interface of Al-Cu, Fe-Pd systems produced by 
IBAD technology with the use of helium ion RBS. Vol'f, G.; 
Tashlykov, |.S.; Ehnders, B. AN SSSR, Moscow (Russian Federa- 
tion); | Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318-: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ALUMINIUM ALLOYS/interfaces; ALU- 
MINIUM ALLOYS/ion implantation; COPPER ALLOYS/interfaces; 
COPPER ALLOYS/ion implantation; IRON ALLOYS/interfaces; 





IRON ALLOYS/ion implantation; PALLADIUM ALLOYS/interfaces; 
PALLADIUM ALLOYS/ion implantation; INTERFACES; ARGON 
IONS; CHEMICAL COMPOSITION; COMPOSITE MATERIALS; 
HELIUM IONS; KEV RANGE 10-100; MIXING 


16481 (INIS-SU-340/A, pp. 77) Formation of cobalt silicides 
at high temperature ion beam mixing. Vitmann, A.; Gajduk, P.1.; 
Komarov, F.F.; Solov'ev, V.S. AN SSSR, Moscow (Russian Feder- 
ation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318—: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COBALT SILICIDES/ion implantation; 
COBALT SILICIDES/synthesis; SYNTHESIS; KEV RANGE 100- 
1000; KRYPTON IONS; MIXING; PHASE STUDIES; RADIATION 
DOSES; RADIATION EFFECTS 


16482 (INIS-SU-340/A, pp. 78) Silicide formation in Ti/Si 
under high intensity implantation of As and Kr ions. Gajduk, 
P.l.; Komarov, F.F.; Solov'ev, V.S. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318-: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TITANIUM SILICIDES/ion implantation; TI- 
TANIUM SILICIDES/synthesis; ARSENIC IONS; KEV RANGE 
100-1000; KRYPTON IONS; MICROSTRUCTURE; MIXING; RADI- 
ATION DOSES; RADIATION EFFECTS; SYNTHESIS 


16483 (INIS-SU-340/A, pp. 79) Behaviour of elements of in- 
terstitial phases In molybdenum. Bayadilov, E.M.; Kazdaev, 
Kh.R.; Akchulakov, M.T.; Khromushin, I.V.; Sejdigazimov, S.K.; 
Alkhanova, K. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOLYBDENUM /interstitials; © MOLYB- 
DENUM/ion implantation; CARBON IONS; MOLYBDENUM; 
INTERSTITIALS; MOLYBDENUM CARBIDES; MOLYBDENUM NI- 
TRIDES; MOLYBDENUM OXIDES; MONOCRYSTALS; NITROGEN 
IONS; OXYGEN IONS 


16484 (INIS-SU-340/A, pp. 104) Study of structural 
changes at interface specimens with thin films on the surface 
on annealing. Borzakovskij, A.E.; Myatiev, A.A.; Chesnokova, 
T.D.; Shcherbin, V.N. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-S205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM/interfaces; ALUMINIUM/ 
self-diffusion; NICKEL/interfaces; NICKEL/self-diffusion; ZIRCO- 
NIUM OXIDES/interfaces; ZIRCONIUM OXIDES/self-diffusion; 
ALUMINIUM; INTERFACES; SELF-DIFFUSION; ANNEALING; DIF- 
FUSION COATINGS; NICKEL; SUBSTRATES 


16485 (INIS-SU-342/A, pp. 17-19) Some exact relations in 
the theory of radiation-induced segregation in binary alloys. 
Turkin, A.A. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst.). AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1991. [101p.] (In Russian). In Physics of 
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radiation damages and radiation material science: Scientific- 
technical collection. Order Number DE93620498. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The quasi-stationary diffusion of radiation-induced point defects 
and solute to an arbitrary statial distribution of voids and disloca- 
tions in the alloy with complete miscibility is considered. It is 
assumed that point defects do not interact with the stress field cre- 
ated by sinks. In spite of compositioal gradients around sinks, 
arising due to the inverse Kirkendall effect, all sinks remain unbi- 
ased toward absorption of either vacancies or interstitials. A 
number of exact relations between the steady state local concen- 
trations of solute and point defects are derived. 4 refs. 


16486 (KFTI-91-1) On fragile-plastic transition in silicides 
of refractory metals. Osipov, A.D. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel'’skij inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i. 
1991. [7p.] (In Russian). Order Number DE93620534. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A fragile plastic transition in MoSiz, WSiz, VSi2 produced by dif- 
fusion saturation of metals by silicium is investigated. A strong 
change of fluidity point temperature dependence in silicides near 
the temperatures 0,6 ... 0,7 Timex which are close to homologic 
temperatures T, of fluidity strains strong changes in several other 
materials with considerable covalent component of inter-atom 
coupling (e.g. in carbides) is found. A correlation of T, with a pa- 
rameter including the number of coupling electrons and atomic 
dimensions is established. 12 refs.; 2 figs.; 1 table. (author). 


16487 (KFTI-91-3) Use of charged particle accelerators for 
imitation and study of irradiation influence on mechanical 
properties of nuclear and thermonuclear reactor materials: 
Part 2. Zelenskij, V.F.; Ozhigov, L.S.; Mushnikov, V.N.; Neklyudov, 
I.M.; Khizhnyak, N.A.; Shilyaev, B.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'nyj Nauchno-lssiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [30p.] (in Russian). Order Number DE93620578. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Nuclear and physical aspects of imitation studies in radiation ma- 
terial science using proton beams with the energy up to 100 MeV 
are analysed. Energy dependence of defect formation total cross 
section in iron (as well as its elastic and inelastic channels) are 
calculated. Levels of element-transmutant generation and energy 
dependence of their concentration in Fe, Cr, Ni targets at proton 
fluence Fp=6,25x10*' p/cm? are estimated. Radiation heating of 
targets and maximal rate of defect formation resulting from proton 
irradiation of steel assembly samples cooled by water, air, helium 
and liquid sodium are calculated. Level of induced activity in Fe, 
Cr, Ni targets is determined. 33 refs.; 20 figs.; 6 tables. (author). 
16488 (KFT/-91-19) Phase equilibrium in a binary al- 
loy under cascade producing irradiation. Bakaj, A.S.; 
Buts, A.V.;  Turkin, A.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [27p.] (In Russian). Order Number DE93620577. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The combined effect of sadiation-induced segregation and 
cascade disorder-dissolution on the growth and stability of second- 
phase precipitates in a random binary alloy is considered. 
Radiation-altered coherent and incoherent solubilities are derived. 
It is found that under irradiation the quasi-stationary distribution of 
alloying elements is stable to spatial fluctuations in the local com- 
position. From the stability analysis the time of formation of the 
segregation profiles around sinks is estimated. The nature of a low 
temperature threshold of radiation-induced precipitation at sinks in 
alloys of Ni-Si type is investigated. A method is presented to con- 
struct the radiation-modified phase diagram as well as the 
temperature-dose rate diagram. The calculations of these diagrams 
(also calied structural-phase) are carried out for Ni-Si and Ni-Al 
alloys. The model predictions are compared with the available ex- 
perimental data. 35 refs.; 6 figs.; 1 table. (author). 
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16489 (KFTI-91-review) Determination of impurity atom lo- 
cation In crystal materials by the method of channeling ion 
inverse scattering: Review. Tolstolutskaya, G.D.; Rybalko, V.F.; 
Neklyudov, |.M.; Kopanets, I.E. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [30p.] (in Russian). Order Number DE93620576. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Generalization of data available in literature and obtained by au- 
thors has showed that in spite of the fact that some of the obtained 
results correspond to the criteria elaborated for equilibrium systems, 
the most data on implanted impurity location do not correspond to 
these criteria. Location of impurity atoms which are not solved in 
matrice under equilibrium conditions is determined in case of their 
ion implantation by three processes: spontaneous recombination of 
impurities with vacancies within the cascade collision relaxation 
phase, capture of additional vacancies during the cascade cooling 
phase and capture of migrating vacancies at temperatures higher 
than that in stage lil. 57 refs.; 18 figs.; 6 tables. (author). 


16490 (KFT/-92-14) A method of Influence regions in the 
theory of vacancy swelling of metals. Ostapchuk, P.N.; Slezov, 
V.V. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1992. [60p.] (in Russian). Order Number DE93620579. 
Source: OST!; NTIS (US Sales Only); INIS. 

A new method is developed to calculate point defect fluxes to 
various sinks. The method takes into account the volume fraction 
of sinks similar to the well known effective medium approach. But 
in contrast to the latter in our method we introduce sink-free 
regions around each sink the sizes of which are determined self- 
consistently. As an illustration, the defect fiuxes to a void and an 
edge dislocation are found. The vacancy swelling of metals under 
irradiation is discussed in terms of results obtained. 27 refs. (au- 
thor). 
16491 (KFTI-92-34) Fabrication of articles with compli- 
cated configuration from boron. Patokin, A.P.; Sagalovich, V.V.; 
Khrebtov, V.L. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [6p.] (In Russian). Order Number 
DE93620495. Source: OSTI; NTIS (US Sales Only); INIS. 

A process of boron trichloride reduction in hydrogen was 
investigated with the aim to fabricate articles of a complicated con- 
figuration from boron. 5 refs.; 1 fig. (author). 


16492 (KFTI-92-35) Deposition of crystalline boron thick 
layers from gas phase. Patokin, A.P.; Sagalovich, V.V.; Khrebtov, 
V.L. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1992. [8p.] (in Russian). Order Number DE93620499. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Properties of boron obtained by its trichloride reduction in hydro- 
gen were studied with the help of electron microscopy, X-ray 
spectroscopy, spectroscopy and metallography methods. It was 
shown that in the 1080...1250°C temperature range layers of high- 
dense crystalline boron of tetragonal modification are deposited. 
Twins are the main type of structural defects in boron. The average 
coefficient of boron thermal expansion is 8.5 10-Sdegr.—' and 
anisotropy degree is 0,01. 7 refs.; 3 figs. (author). 


16493 (KFTI-92-44) On effect of second-plasma precipl- 
tates on void formation and growth in irradiated alloys. Bakai, 
A.S.; Turkin, A.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [22p.] (In Russian). Order Number 
DE93620580. Source: OSTI; NTIS (US Sales Only); INIS. 

Effects of coherent and incoherent precipitates on point defect 
concentrations, recombination rate, and growth of vacancy voids in 
irradiated materials were considered. A new mechanism of defect 
loss by enhanced recombination inside coherent precipitates was 
described. Vacancy swelling suppression, based on the recombina- 
tion mechanism of point defect loss to coherent precipitates, was 
shown to be efficient in a wide range of irradiation conditions - 
from heavy ion irradiation to in-reactor irradiation. Point defect 
fluxes arising in the vicinity of the coherent precipitate due to differ- 
ence between recombination rates in the precipitate and matrix, 
results in segregation fluxes of alloying elements. This effect, being 
an analog of the inverse Kirkendall effect, influences stability of the 
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coherent precipitates. Modification of chemical composition of co- 
herent precipitates - phenomenon observed experimentally - is 
likely to be caused by the recombination-driven segregation, fol- 
lowed by infiltration of segregating elements into the precipitates. 
39 refs.; 7 figs.; 1 table. (author). 


16494 (KIYal-91-14) On problem about nature of Portevin- 
le-Chatelier effect in irradiated aluminium alloys. Drobyazin, 
V.N.; Polovneva, S.P.; Podzirej, Yu.S.; Soldatenko, G.A.; Vorob’ev, 
V.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [13p.] (In Russian). Order Number DE93617200. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of hardening return, deformation ageing and +- 
irradiation on the Portevin-le-Chatelier effect in aluminium alloys: 
D16, D95, AK4, AK6 was investigated. It was shown, that the hard- 
ening temperature slightly influences on the discontinuous current 
nature, whereas the temperature and ageing on return causes the 
considerable changes of Portevin-le-Chatelier. It was shown that 
the irradiation of y-quantum low doses causes the Portevin-le- 
Chatelier effect in natural-aged state of alloy and disappearance of 
its effect during the subsequent ageing or during the irradiation 
with high doses. 6 refs.; 4 figs.; 2 tables. (author). 


16495 (KIYal-91-24) The influence of irradiation condi- 
tions, type and concentration of impurities on radiation 
defects characteristics in indium antimonide under electron ir- 
radiation. Vikhlij, G.A.; Karpenko, A.Ya.; Litovchenko, P.G.; 
Megela, |.G.; Tarabrova, L.l. AN Ukrainskoj SSR, Kiev (Ukraine). 
inst. Yadernykh Issledovanij. 1991. [89p.] (In Russian). Order Num- 
ber DE93617201. Source: OSTI; NTIS (US Sales Only); INIS. 

The data on influence of electron irradiation conditions (beam in- 
tensity - 1-10 mkA, irradiation temperature - 80-400 K, electron 
energy - 4-14 MeV, fluence) type and concentration of impurities 
on defects introduction rate in InSb, which are stable at room tem- 
perature, and the data on galvanomagnetic properties of InSb with 
such defects are presented. The results are explained by introduc- 
tion, interaction and annealing of point defects. Mechanisms of 
irradiation conditions influence on defect production are analyzed. 
84 refs.; 16 figs.; 4 tables. (author). 


16496 (KlYal-$1-29) Radiation defect production in InAs 
crystals under electron irradiation. Brajlovskij, E.Yu.; Goer, D.B.; 
Gutich, Yu.!.; Megela, 1.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [25p.] (In Russian). Order Number 
DE93617202. Source: OSTI; NTIS (US Sales Only); INIS 

The defect-production and annealing processes in InAs under 
2.0/14.5 MeV electron irradiation up to a dose 7x10'® electrons/ 
cm? at 77 and 293 K have been investigated. It was shown that in 
undoped n- InAs crystals the n-value increase with irradiation dose 
at 293 K leads to the dependence Anx¢°° at all fluences. On the 
contrary, in the case of irradiation of n- InAs crystals doped with 
Sn and Te (n>5x10"7) it was found that the n-value begins to in- 
crease after “exhaustion” of the doping atoms only as a result of 
the RD- doping atom interaction. From optical free-carrier absorp- 
tion measurements a decrease power index r in the dependence 
axw' is observed as a result of irradiation that was explained by 
the influence of local deformation fields in the vicinity of the RD on 
the scattering mechanisms. 13 refs.; 10 figs.; 2 tables. (author). 


16497 (KlYal-92-10) Targets for nuclear-physical investiga- 
tions. Zaika, N.|.; Zaritskij, V.S.; Kozeratskaya, G.N.; Onoshko, 
N.F.; Petrenko, T.M. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1992. [10p.] (In Russian). Order Number 
DE93620496. Source: OSTI; NTIS (US Sales Only); INIS. 

Main equipment and elaborations on its improvement used at 
INR of Ukrainian Academy of Sciences for production of the 
nuclear targets from materials of enriched and natural isotope con- 
sistence are discussed. The data on chemical elements and target 
thickness ranges for ten technologies used at production of isotope 
targets are presented. 4 refs.; 4 tables. (author). 


16498 (LA-SUB-93-57) High resolution transmission and 
analytical electron microscopy studies of Ni,Al. Krzanowski, 
J.E. (New Hampshire Univ., Durham, NH (United States). Dept. of 
Mechanical Engineering). Los Alamos National Lab., NM (United 
States); New Hampshire Univ., Durham, NH (United States). Dept. 





of Mechanical Engineering. [1987]. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93008465. Source: OSTI; NTIS; GPO Dep. 

Structure and composition of grain boundaries in cast Ni3Al with 
and without boron additions. Superlattice fringe imaging was used 
to image the (100) planes of the Ni3Al structure near grain bound- 
aries. Fringe intensity is proportional to degree of order, so that any 
disordering near the grain boundary can identified. Grain boundary 
composition was examined using x-ray microanalysis in STEM. A 
number of superlattice fringe images were obtained from the alloy 
with boron, and in most cases the superlattice fringes persisted up 
to the neighboring grain with little change in intensity, indicating or- 
der is maintained up to the grain boundary. However, occasionally 
the fringes appeared to end before reaching the grain boundary, 
indicating possible disordering near the grain boundary. The STEM 
microanalysis was conducted on a grain boundary in each alloy, 
and a grain boundary profile was obtained in each case. For the 
alloy with boron, a slight Ni enrichment of the grain boundary was 
noted, and the composition measured at the grain boundary was 
enriched in Ni by about one atomic percent. For the alloy without 
boron, the composition of Ni at the grain boundary was determined 
to be 88 at. % Ni, which is considerably higher than was found for 
the boundary in the alloy with boron. In each case, a slight deple- 
tion of Ni to one side of the boundary was also noted. 


16499 (NUREG/CR-5926) SANS investigation of low alloy 
steels in neutron irradiated, annealed, and reirradiated condi- 
tions. Kampmann, R. (GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany). Inst. fuer Werk- 
stofftechnologie); Frisius, F.; Hackbarth, H.; Beaven, P.A.; Wagner, 
R.; Hawthorne, J.R. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Engineering; Materials Engineering 
Associates, Inc., Lanham, MD (United States); GKSS- 


Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). Inst. fuer Werkstofftechnologie. Feb 1993. 29p. Spon- 


sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (MEA-2490). Source: OSTI; NTIS; INIS; GPO. 

Small Angle Neutron Scattering (SANS) experiments were made 
on several low alloy steels and submerged-arc welds prototypic of 
nuclear reactor vessel construction. To characterize radiation- 
enhanced and/or radiation-induced precipitation contributing to 
mechanical property changes observed in tensile and notch ductil- 
ity tests of the materials. They were irradiated in UBR Test 
Reactor. Some of the samples were examined in the 288°C reirra- 
diated (l) condition; others were examined in the postirradiation 
annealed (IA) condition and in the 288°C irradiated (IAR) condition. 
Experimental variables included material composition (primarily 
%Cu, %P, %Ni content), postirradiation annealing temperature 
(454°C and 399°C), reirradiation fluence level, and neutron-fluence 
rate (~0.08, 0.7, and 9 x 10'* n/icm?-s-', E > 1 MeV). The 
apparent influence of the described variables on size, number den- 
sity, and composition of Cu-rich precipitates was the primary focus 
of the SANS analyses. SANS observations are related to mea- 
sured notch ductility and tensile property changes, with a view 
toward mechanistic explanation of the observed mechanical prop- 
erty trends for |, |A, and IAR conditions. 


16500 Solder for oxide layer-bullding metals and alloys. 
Kronberg, J.W. To Dept. of Energy. 8 Apr 1991. USA patent appli- 
cation 7-681,290. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93008218. Source: OSTI; NTIS; GPO Dep. 

A low-temperature solder and method for soldering an oxide 
layer-building metal such as Al, Ti, Ta or stainless steel. The com- 
position comprises Sn and Zn; Ge as a wetting agent; preferably 
small amounts of Cu and Sb; and a grit, such as SiC. The grit 
abrades any oxide layer formed on the surface of the metal as the 
Ge penetrates beneath and loosens the oxide layer to provide 
good metal-to-metal contact. The Ge comprises less than 10 wt.% 
of the solder composition so that it provides sufficient wetting ac- 
tion but does not result in a melting temperature above 300 C. The 
method comprises the steps rubbing the solder against the metal 
surface so that the grit in the sokder abrades the surface while 
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heating the surface until the solder begins to melt and the germa- 
nium penetrates the oxide layer, then brushing aside any oxide 
layer loosened by the solder. 


16501 (PNL-SA-19952) The complex action of major 
solutes on radiation induced swelling of Fe-Cr-Ni austenitic a+ 
loys. Garner, F.A. (Pacific Northwest Lab., Richland, WA (United 
States)); Lauritzen, T.; Mitchell, M.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1992. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-920673—17: 16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects of radiation on materials, 
Denver, CO (United States), 21-25 Jun 1992). Order Number 
DE93007994. Source: OSTI; NTIS; INIS; GPO Dep. 

The radiation-induced swelling of simple Fe-Cr-Ni austenitic al- 
loys is sensitive to solute additions. It is shown in this paper that 
three of the most common solute elements (P,Si,Mo) exert a very 
complex and often non-monotonic influence on swelling with 
increasing solute level. The complexity of this influence and its de- 
pendence on other variables appears to be the result of a closely 
balanced competition between two or more roles played by each 
solute in its interaction with both vacancies and interstitials. This 
competition yields a variety of different swelling behaviors in re- 
sponse to changes in solute or solvent composition, displacement 
rate, and irradiation temperature. 


16502 (PNL-SA-21288) Deformation mechanisms in Be,.X 
compounds. Bruemmer, S.M. (Pacific Northwest Lab., Richiand, 
WA (United States)); Brimhall, J.L.; Charlot, L.A.; Sondhi, S.; 
Hoagland, R.G.; Hirth, J.P. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9211205-1: High-temperature ordered intermetallic alloys V, 
Boston, MA (United States), 30 Nov - 3 dec 1992). Order Number 
DE93009080. Source: OSTI; NTIS; GPO Dep. 

Dislocation structures have been examined, and active slip sys- 
tems identified, in Be,Nb after compressive deformation at 20, 
800, 900 1000 and 1200C. A large number of slip systems are ac- 
tive at 1200C, but these decrease significantly at temperatures 
below 1000C. Dislocation structures at low temperatures are lim- 
ited to 1/2<101(101) partial dislocations either paired or creating 
isolated planar faults. Significant ductility is not observed until 
1200C when a second type of partial dislocation, 1/2<100(011) is 
present. Dislocations observed in the body-centered tetragonal 
Be'?X compounds (where X can be Nb, Ta, Mo, V, Fe etc.) have 
been modelled atomistically using molecular dynamics. Simulations 
corroborate the stability of these dislocation systems and indicate 
that the stacking faults associated with these partial dislocations 
have very low fault energy. 


16503 (SAND-90-2412) Wetting oxidized Fe, Ni, Co alloy 
with copper. Beavis, L.C.; Roherty-Osmun, E.; Ritchey, M.B. San- 
dia National Labs., Albuquerque, NM (United States). Jan 1993. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93009604. Source: 
OSTI; NTIS; GPO Dep. 

Experiments were run to determine if oxidized Kovar could be 
chemically cleaned so that copper would wet the Kovar in a wet 
hydrogen atmosphere at 1100°C. We found that a multi-stepped 
acid etch process cleaned the Kovar so that copper would wet it. 
We also found that the degree of copper cracking after melting and 
cool-down correlated well with the degree of wetting. 


16504 (SKB-AR-FOU-—92-43) Pitting of copper under mod- 
erately oxidizing conditions. Taxen, C. (Swedish Corrosion Inst., 
Stockholm (Sweden)). Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Aug 1992. [37p.] Order Number 
DE93620562. Source: OSTI; NTIS; INIS. 

A mathematical model of a corrosion pit on copper under moder- 
ately oxidizing conditions has been developed. The concentration 
profiles for the aqueous species in the pit were determined through 
equilibrium and transport rate calculations. These concentration 
profiles were used to determine the fraction of the oxidized copper 
which is transported as aqueous species and the fraction precipi- 
tated as copper oxide at various locations in the pit. The fraction of 
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the oxidized copper which is transported out of the cavity seems to 
be decisive for the propagation of a corrosion pit. If the fraction of 
the oxidized copper which forms copper oxide in the cavity is large 
enough the passage from the anodic site at the bottom of the pit to 
the cathodic sites outside the pit would become blocked and the pit 
would be unable to propagate. The same argument is applied to 
the formation of an occiuded cell at a pore in an otherwise cover- 
ing oxide layer on copper and the ratio between the amounts of 
copper oxide and the aqueous species at the metal surface seems 
to be decisive for the formation of an occluded cell. An occluded 
cell, where the liquid in contact with the metallic copper is partly 
shielded from the bulk water by corrosion products, seems to be a 
prerequisite for pitting of copper under the conditions considered 
here. Calculation of the conditions required for pitting was per- 
formed for 25 degrees C and for 100 degrees C for a water of pH 
9. The corrosion current obtained from the mathematical model of 
the pit chemistry was used to estimate the maximum depth of a 
corrosion pit in copper as a function of time. At 25 degrees C at 
potentials only slightly higher than that at which pitting may initiate 
the propagation rate is very low. A calculation for 100 degrees C 
shows that corrosion pits with a much higher propagation rate may 
develop. The potential has a strong influence on the predicted 
maximum propagation rate. (au). 


16505 (SKB-TR-92-26) Copper canisters for nuclear high 
level waste disposai. Corrosion aspects. Werme, L.; Sellin, P.; 
Kjellbert, N. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Oct 1992. [29p.] Order Number 
DE93620563. Source: OSTI; NTIS; INIS. 

A corrosion analysis of a thick-walled copper canister for spent 
fuel disposal is discussed. The analysis has shown that there are 
no rapid mechanisms that may lead to canister failure, indicating an 
anticipated corrosion service life of several millions years. If further 
analysis of the copper canister is considered, it should be concen- 
trated on identifying and evaluating processes other than corrosion, 
which may have a potential for leading to canister failure. (au). 


16506 (SVF-435) Oxidation rate in ferritic superheater ma- 
terials. Falk, |. (Studsvik Material AB, Nykoeping (Sweden)). 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). May 
1992. [44p.] (in Swedish). Order Number DE93620564. Source: 
OSTI; NTIS; INIS. 

On the steam side of superheater tubes, compact oxide layers 
are formed which have a tendency to crack and flake off (exfoli- 
ate). Oxide particles then travel with the steam and can give rise to 
erosion damage in valves and on turbine biades. In an evaluation 
of conditions in superheater tubes from Swedish power boilers, it 
was found that the exfoliation frequency for one material quality 
(SS 2218) was greater than for other qualities. Against this 
background, a literature study has been carried out in order to de- 
termine which mechanisms govern the build-up of oxide and the 
exfoliation phenomenon. The study reveals that the oxide morphol- 
ogy is similar on all ferritic steels with Cr contents up to 5%. and 
that the oxide properties can therefore be expected to be similar. 
The reason why the exfoliation frequency is greater for tubes of SS 
2218 is probably that the tubes have been exposed to higher 
temperatures. SS 2218 (2.25 Cr) is normally used in a higher tem- 
perature range which is accompanied by improved strength data as 
compared with SS 2216 (1 Cr). The principal cause of the exfolia- 
tion is said to be stresses which arise in the oxide during the 
cooling-down process associated with shutdowns. The stresses 
give rise to longitudinal cracks in the oxide, and are formed as a 
result of differences in thermal expansion between the oxide and 
the tube material. In addition, accounts are presented of oxidation 
constants and growth velocities, and thickness and running time. 
These data constitute a valuable basis for practical estimates of 
the operating temperature in routine checks and investigations into 
damage in superheater tubes. (au). 


16507 


in high temperature. Groenwall, B. (Studsvik Material AB, 
Nykoeping (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). May 1992. [44p.] (In Swedish). Order Num- 
ber DE93620535. Source: OSTI; NTIS; INIS. 

In dissimilar joints between austenitic stainless steels and ferritic 
steels the heat affected zone in the ferritic steel always is the 


(SVF—-436) The rupture strength of dissimilar Joints 
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weakest link. Two different joints where the ferritic steel has 
been 10CrMo910 (2.25CriMo) and X20CrMoV121 respectively 
(162CriMo0.3V) has been investigated through thermal cycling 
and isothermal creep testing. In this case the purpose has been to 
investigate the weakest link and therefore both 10CrMo910 and 
X20CrMoV121 have been welded to themselves using the TIG- 
method with Inconel 82 (70Cr20Cr3Mn2). 5Nb as filler wire. 
Crossweki specimens have been taken from the joints. To acceler- 
ate the testing the tip temperature at thermal cycling and the 
temperature at isothermal creep testing has been in the region 
600-650 degrees C. Low ductile fracture, which is typical for fail- 
ures in practice, has been obtained by using a moderate tensile 
stress, 63 N/mm?. in the high temperature range, 650 degrees C, 
the thermal cycling compared to the isothermal testing had no in- 
fluence but in lower temperatures the cycling caused decreased 
time to rupture. The time to rupture in thermal cycling as well as in 
isothermal testing as a function of testing temperature can be fitted 
to exponential curve of type t = a x e>' (where t and T are time 
and temperature respectively). Through extrapolation of the mea- 
sured data it has been found that 10CrMo910 in hard conditions 
that is thermal cycling has a life time at 500 degrees C of about 
100 000 h. If the operational temperature is constant the life time 
will be about four times longer. The X20CrMoV121 on the other 
hand has a life time at thermal cycling at 500 degrees C and mod- 
erate tensile stress of about 3 000 000 h. This means that the 
tensile stress can be increased considerably. The cracks appear in 
10CrMo910 closely to the fusion line but in the X20CrMoV121 
steel cracking and fracture arise in the heat affected zone some 
millimeters from the fusion line. (au). 


16508 (UCRL-JC—111965) Providing adherent coatings on 
tungsten and tungsten alloys. Dini, J.W. Lawrence Livermore 
National Lab., CA (United States). Oct 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-921158-3: 4. international seminar on battery 
waste management, Deerfield Beach, FL (United States), 9-11 Nov 
1992). Order Number DE93007505. Source: OSTI; NTIS; GPO 
Dep. 

Application of adherent coatings on tungsten can be problematic 
because of the tenacious, natural oxide surface film that forms on 
this substrate. However, by combining the technologies of physical 
vapor deposition and electroplating, dense, adherent coatings can 
be obtained on tungsten. Quantitative ring shear and conical head 
data are used to support this recommendation. Quantitative data 
are also included for a wet chemical etching procedure that is ef- 
fective for preparing tungsten-nickel-iron alloy for plating. 


16509 (UCRL-JC—112684) CVD: Fabrication of pure tung- 
sten shaped charge liners. Cline, C.F.; Gogolewski, R.P.; Fulton, 
F.J.; Stiles, G. Lawrence Livermore National Lab., CA (United 
States). Feb 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9305141— 
1: 13. international Plansee seminar, Triol (Austria), 24-28 May 
1993). Order Number DE93009065. Source: OSTI; NTIS; GPO 
Dep. 

Techniques were developed for fabricating free standing fine- 
grained tungsten shaped charge liners. This report reviews the 
program briefly, with emphasis on equipment, CVD parameters, 
and the microstructures produced. 


16510 (WSRC-MS-—92-138) Orientation dependency of me- 
chanical properties of 1950's vintage Type 304 stainless steel 
weldment components before and after low temperature neu- 
tron irradiation. Sindelar, R.L.; Caskey, G.R. Jr. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9211117-5: Minerals, Metals, and Ma- 
terials Society/American Society for Metals (TMS/ASM) materials 
week ‘92, Chicago, iL (United States), 2-5 Nov 1992). Order Num- 
ber DE93005168. Source: OSTI; NTIS; GPO Dep. 

Databases of mechanical properties for both the piping and reac- 
tor vessels at the Savannah River Site (SRS) were developed from 
weldment components (base, weld, and weld heat-affected-zone 
(HAZ)) of archival piping specimens in the unirradiated and irradi- 
ated conditions. Tensile, Charpy V-notch (CVN), and Compact 
Tension C(T) specimens were tested at 25 and 125C before and 





after irradiation at low temperatures (90 to 150C) to levels of 0.065 
to 2.1 dpa. irradiation hardened the weldment components and re- 
duced the absorbed energy and toughness properties from the 
unirradiated values. A marked difference in the Charpy V-notch ab- 
sorbed energy and the elastic-plastic fracture toughness (Jic) was 
observed for both the base and HAZ components with the C-L ori- 
entation being lower in toughness than the L-C orientation in both 
the unirradiated and irradiated conditions. Fracture surface exami- 
nation of the base and HAZ components of unirradiated C(T) 
specimens showed a “channel” morphology in the fracture surfaces 
of the C-L specimens, whereas equiaxed ductile rupture occurred 
in the L-C specimens. Chromium carbide precipitation in the HAZ 
component reduced the fracture toughness of the C-L and L-C 
specimens compared to the respective base component C-L and L- 
C specimens. Optical metallography of the piping materials showed 
stringers of second phase particles parallel to the rolling direction 
along with a banding or modulation in the microchemistry perpen- 
dicular to the pipe axis or rolling direction of the plate material. 


16511 (WSRC-MS-—92-233) Fill tube bore inspection with 
machine vision. Pechersky, M.J.; Mosley, W.C.; Dickerson, R.K. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930163—1: 
IS&T/SPIE symposium on electronic imaging science and technol- 
ogy, San Jose, CA (United States), 31 Jan - 5 feb 1993). Order 
Number DE93005515. Source: OSTI; NTIS; GPO Dep. 

A semi-automated technique for bore inspection of small diame- 
ter tubes is presented. The inspections are performed to insure 
that the bore surfaces are free of contaminants or defects. The im- 
age collectionscheme uses a borescope which is stepped along 
the length of the tube. An image is acquired at each step and por- 
tions from each image are combined to yield a planar image. Color 
analysis classifies the oxidation levels in the bore of the fill tubes. 
The analysis is performed by taking the image’s mean values of 
the red, green, and blue intensities and computing a figure of merit 
which is then used to estimate the relative amount of oxidation. 
This estimation scheme was shown to have a high level of 
correlation with the tube oxidation levels and the quality of the sub- 
sequent welds as determined by metallographic evaluation.Surface 
imperfections are detected by a series of digital filtering steps fol- 
lowed by a statistical analysis of the resulting binary image. The 
frequency parameter of the Poisson distribution for the total image 
and image segments are computed. A statistical significance test is 
performed by comparing the frequency parameter of each segment 
to the global statistics of the image. Fine longitudinal scratches 
were detected with this method. 


16512 (WSRC-RP-93-105) Requirements for characteriza- 
tion of DWPF canister welds and labels, and estimates of 
service life. Plodinec, M.J.; Harbour, J.R.; Marra, S.L. Westing- 
house Savannah River Co., Aiken, SC (United States). 11 Jan 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE93009901. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy has established specifications for the 
DWPF product, which require that the DWPF provide estimates of 
the service life of the canister label, provide assurance that the 
DWPF canister will be leaktight when shipped, demonstrate that 
the contents of the canistered waste form will not lead to internal 
corrosion of the canister. The DWPF has elected to meet these re- 
quirements, in part, by characterizing canisters produced in the 
facility during the Startup Test Program. This includes canisters 
filled on the pour turntable (normal conditions) and canisters filled 
on the drain turntable (credible upset conditions expected to be 
more severe due to higher temperatures). This document identifies 
the requirements for characterization of the canister fabrication 
welds and canister labels (characterization of canister closure 
welds is being performed by Equipment Engineering Section), and 
for estimation of their service life in DWPF'’s Glass Waste Storage 
Building. 


16513 (WSRC-TR-92-444) Measurement of the ductile to 
brittle transition temperature for waste tank cooling coils. 
Wiersma, B.J. Westinghouse Savannah River Co., Aiken, SC 
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(United States). Sep 1992. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93009900. Source: OSTI; NTIS; INIS; GPO Dep. 

Charpy impact tests were conducted on ASTM A106 carbon 
steel archived from SRS waste tanks to determine the susceptibility 
of the cooling coils to brittle fracture during a seismic event. The 
highest ductile to brittle transition temperature measured was —5°F 
and, with the addition of a 30°F safety factor, the minimum safe 
operating temperature was determined to be 25°F. Calculations 
also showed that a pre-existing circumferential flaw that is 2.2in. 
long would be necessary to initiate brittle fracture of the pipe. 
These results demonstrate that the pipes will not be susceptible to 
brittle fracture if the cooling water inlet temperature is lowered to 
50°F. Visual observation of the inner and outer walls of the pipe 
showed no localized attack or significant wail thinning. A 100-200 
micron zinc coating is probably the reason for th~ lack of corrosion. 
A build-up of zine slag occurred at pipe fittings wnere the weld had 
burned through. Although no attack was observed, the slag created 
several crevices which have the potential to trap the chromated 
water and initiate localized attack. 
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Refer also to citation(s) 15317, 15329, 15405, 15645, 15649, 
16064, 16281, 16309, 16313, 16436, 16462, 16497, 16619, 16639, 
16699, 17201, 18237, 18328, 18329, 18331, 18351, 18357, 18465, 
18502 


16514 (ANL/MCT/CP-—76367) Synergistic effects of sliver 
films and synthetic lubricants on boundary-lubrication behav- 
lor of ceramics. Erdemir, A. (Argonne National Lab., IL (United 
States). Materials and Components Technology Div.); Ajayi, 0.0.; 
Erck, R.A.; Fenske, G.R.; Nichols, F.A.; Ockers, J.M.; Kar, K.K.; 
Morgan, T.A. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Nov 1992. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9208207-1: 1992 coatings for advanced heat 
engines workshop, Monterey, CA (United States), 2 Aug 1992). Or- 
der Number DE93007895. Source: OSTI; NTIS; GPO Dep. 

In a study seeking to achieve low friction and low wear on ce- 
ramic materials, we investigated a new lubrication concept that 
explores the synergistic effect of a silver film and a recently devel- 
oped synthetic oil on the boundary lubrication behavior of silicon 
nitride (SigN4) ceramics. Friction and wear tests were performed 
on a wear test machine at temperatures up to 380°C. Under the 
test conditions explored, we found that the friction coefficients of 
SigN4/SigNq4 test pairs during oil-lubricated sliding tests ranged 
from 0.1 to 0.35, and the average wear rates of ceramic pins were 
between 3 x 10-” and 10-§ mm® N-' m-', depending on test 
temperature. Concurrent use of lubricant oil with a silver film had a 
synergistic effect on both friction and wear. When silver films are 
used at oil-lubricated sliding interfaces, wear rates of both pins and 
flats were reduced to unmeasurable levels and the friction coeffi- 
cients were reduced by factors of two to ten below those of the 
test pairs without silver films. Beneficial synergistic effects of silver 
films and synthetic oil on the boundary-lubrication behavior of ce- 
ramics were more pronounced at elevated test temperatures than 
at room temperature. 


16515 (ANL/MCT/CP-77501) Use of local x-ray computer- 
ized tomography for high-resolution, region-of-interest 
inspection of large ceramic components for engines. Sivers, 
E.A.; Holloway, D.A.; Ellingson, W.A. Argonne National Lab., IL 
(United States). Materials and Components Technology Div. [1993]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930502-2: 38. ASME interna- 
tional gas turbine and aeroengine congress and exhibition, 
Cincinnati, OH (United States), 24-27 May 1993). Order Number 
DE93005564. Source: OSTI; NTIS; GPO Dep. 

Reliability continues to be an issue in ceramic components for 
high-temperature, high-wear applications in advanced engine 
designs. Recently, high-resolution, three-dimensional, X-ray com- 
puterized tomography (XRCT) has been shown to be invaluable for 
inspecting relatively small components. However, the time and sys- 
tem capacity required to collect complete high-resolution data for 
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large ceramic objects is often prohibitive. When only the critical re- 
gions of a large component need be inspected with high resolution, 
region-of-interest XRCT is a viable alternative. With local XRCT 
methods used on data taken through only the critical area, it is 
possible to reconstruct flat, “edge-enhanced” images in which den- 
sity differences are clearly delineated. We present XRCT results 
from local scans of critical regions in a large, pressure-slip-cast, 
SigN,4 turbine rotor and two SisN, test phantoms. We also illustrate 
how the method can be extended to larger assemblies of ceramic 
components. 


16516 (ANL/MCT/RP-72673, pp. 7-35) Ceramics. Balachan- 
dran, U.; Dorris, S.E.; Goretta, K.C.; Lanagan, M.T.; Maiya, P.S.; 
Singh, J.P.; Youngdah!, C.A. Argonne National Lab., IL (United 
States). Materials and Components Technology Div. Apr 1991. In 
Materials and Components Technology Division research summary, 
1991. 199p. Order Number DE93006421. Source: OSTI; NTIS; 
INIS. 

The Ceramics Section is responsible for a wide range of 
programs dealing with the selection, synthesis, fabrication, charac- 
terization, testing and application of ceramic materials. Staff 
members work equally well in lead and support roles. The majority 
of the work is done on projects for which the Section has the lead. 
In terms of number of projects, however, the Section participates in 
many more in which it plays a supporting role. The programmatic 
base has increased significantly since the last review in 1989. We 
have developed several new High-Temperature Superconductivity 
Pilot Center projects and we have assumed responsibility for the 
total Pilot Center Program. Other new projects include work on ce- 
ramic containment for actinkle separation on ceramic filters for coal 
gasification, on sodium @’’- alumina for sodium heat engines, on 
novel oxygen ion conductors for converting methane to ethane by 
controlled oxidation, and on characterization of fiber/matrix bonding 
in ceramic-ceramic composites. 


16517 (ANL/MSD/CP-75657) Synthesis and processing of 


nanostructured materials. Siegel, R.W. Argonne National Lab., IL 
(United States). Dec 1992. 31p. Sponsored by USDOE, Washing- 


ton, DC (United States), DOE Contract W-31109-ENG-38. 
(CONF-9206271—4: NATO Advanced Study Institute on mechanical 
properties of materials having ultra-fine microstructure, Porto Novo 
(Portugal), 17 Jun - 10 jul 1992). Order Number DE93006413. 
Source: OST; NTIS; INIS; GPO Dep. 

Significant and growing interest is being exhibited in the novel 
and enhanced properties of nanostructured materials. These mate- 
rials, with their constituent phase or grain structures modulated on 
a length scale less than 100 nm, are artificially synthesized by a 
wide variety of physical, chemical, and mechanical methods. In this 
NATO Advanced Study Institute, where mechanical behavior is 
emphasized, nanostructured materials with modulation dimension- 
alities from one (multilayers) to three (nanophase materials) are 
mainly considered. No attempt is made in this review to cover in 
detail all of the diverse methods available for the synthesis of 
nanostructured materials. Rather, the basic principles involved in 
their synthesis are discussed in terms of the special properties 
sought using examples of particular synthesis and processing 
methodologies. Some examples of the property changes that can 
result from one of these methods, cluster assembly of nanophase 
materials, are presented. 


16518 (ANLU/MSD/CP-—76871) Nanophase materials assem- 
bied from atom clusters. Siegel, R.W. Argonne National! Lab., IL 
(United States). Dec 1992. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9210276-1: 4. NEC symposium on fundamental ap- 
proaches to new material phases: physics and chemistry of 
nanometer-scale materials, Tokyo (Japan), 11-15 Oct 1992). Order 
Number DE93005559. Source: OSTI; NTIS; GPO Dep. 
Nanometer-scale atom clusters (with average diameters below 20 
nm) of a variety of materials, including both metals and ceramics, 
have been synthesized by precursor evaporation and condensation 
in high-purity gases. The gas-entrained clusters can be collected 
and subsequently consolidated in situ under ultrahigh vacuum or 
other controlled atmosphere conditions to create bulk nanophase 
materials. These ultrafine-grained materials have properties that 
are often significantly different and considerably improved relative 
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to those of their coarser-grained counterparts. The observed prop- 
erty changes relate to both their small grain sizes and the large 
percentage of their atoms in grain boundary environments. Since it 
is becoming apparent that their properties can be engineered dur- 
ing gas-phase synthesis and subsequent processing, nanophase 
materials assembled from atom clusters should have significant po- 
tential for technological development in a variety of applications. 
Some of the recent research on nanophase materials is reviewed. 


16519 (ANL/MSD/CP-78800) Enhancements of the critical 
currents of YBaCuO single crystals by neutron (n) and proton 
(p) irradiation. Vicek, B.M.; Frischherz, M.C.; Vishwanathan, H.K.; 
Welp, U.; Crabtree, G.W.; Kirk, M.A. Argonne National Lab., IL 
(United States). Materials and Components Technology Div. [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Contract 91-20000(UW);Contract 
STC8809854(U.W.). (CONF-920802-—51: Applied superconductivity 
conference, Chicago, IL (United States), 23-28 Aug 1992). Order 
Number DE93007892. Source: OST]; NTIS; INIS; GPO Dep. 

We present results of magnetization hysteresis and 
Temeasurements of neutron and proton irradiated YBaCuO single 
crystals. The crystals used for comparison were irradiated to a flu- 
ence of 2x10’m/cm* (n,E > 0.1MeV) and 1x10'p/em? 
(p,E=3.5MeV). The critical currents at 1T and 10K are enhanced 
by a factor of 5 for the neutron irradiated and a factor of 9 for the 
proton irradiated sample respectively. After irradiation the crystals 
were annealed at 100, 200 and 300C for 8h each in air. Following 
each annealing step the critical temperature and the magnetization 
hysteresis at 10 and 70K was measured. Upon annealing, we ob- 
serve a decrease of the critical currents, which is more pronounced 
for the proton irradiated sample. This decrease is related to the re- 
moval of point defects or their small clusters. Thus, their 
contribution to pinning can be studied. The critical temperature de- 


creases after both types of irradiation by about 0.5K and is fully 
recovered after annealing. 


16520 (BNL-70298) [Travel to the 5th international sympo- 
sium on superconductivity]: Foreign trip report, November 
13-28, 1992. Welch, D. O. Brookhaven National Lab., Upton, NY 
(United States). 19 Feb 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93008939. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report contains a brief account of the 5th International Sym- 
posium on Superconductivity (ISS'’92) and of visits to groups doing 
research on the materials science of high-T. superconductors at 
various universities (Osaka, Kyoto, and Tokyo) and government 
laboratories (NRIM, NIRIM, and ETL). 


16521 (CEA-CONF-11156) Critical current density of 
BiSrCaCuO superconductors: effect of surface barriers. Kon- 
ezykowski, M. (CEA-Ecole Polytechnique, 91 - Palaiseau (France). 
Lab. d’Etudes des Solides Irradies); Malozemoff, A.P.; Chikumoto, 
N. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie des Materiaux. 1992. [9p.] (CONF-9202159-: 
Progress in High Temperature Superconductors, Houston, TX 
(United States), Feb 1992). Order Number DE93617209. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Effects of surface barriers on vortex motion in BiSrCaCuO-2212 
high-temperature superconducting crystals is summarized. Charac- 
teristic features of this phenomenon appear in the hysteresis loop 
(shape of its ascending and descending branches), in the effect of 
2.5 MeV electron irradiation, and in flux creep measurements 
(magnetization dependence to the crystal lateral dimension, size of 
the flux-creep barrier and the crossover as a function of tempera- 
ture and time persistent current density). (A.B.). 25 refs., 3 figs. 


16522 (CEA-R-5606) Small angle X-ray scattering by TiO2/ 
ZrO. mixed oxide particles and a Synroc precursor. Gazeau, 
D. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Recherche sur l’Etat Condense, les Atomes et les 
Molecules); Zemb, T.; Amal, R.; Bartlett, J. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur 





Etat Condense, les Atomes et les Molecules. Sep 1992. [22p.] Or- 
der Number DE93618081. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This high resolution small angle X-ray scattering study of a con- 
centrated oxide sol, precursor of the SYNROC matrix for the 
storage of the high level radioactive waste, evidences a locally 
cylindrical microstructure. Locally, nanometric cylinders show disor- 
dered axis with some concentration dependent connections. This 
microstructure explains the paradoxal stability of this oxide disper- 
sions upon the addition of concentrated acidic solutions. This 
stability has a steric origin and electrostatic repulsions are not 
needed. The addition of aluminium to the initial titanium-zirconium 
mixture enhances branching on the locally cylindrical microstruc- 
ture. Finally, we show that the solid powder obtained after 
calcination (drying) of the sol has the same specific area (~ 1000 
Ma/g) than the sol. (Author). 23 refs., 7 figs., 1 tab. 


16523 (CEA-R-5616) An investigation of texturing by mag- 
netic and mechanical techniques in high critical temperature 
superconducting ceramics. Deschanels, X. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie des 
Materiaux; Paris-11 Univ., 91 - Orsay (France). Nov 1992. [120p.] 
(In French). Order Number DE93618087. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The principal goal of this work is to quantify the influence of tex- 
ture of ceramic superconductors ReBaCuO (Re=Dy, Y) on their 
critical current density (Jc). The magnetic alignment of particles at 
ambient temperature is the first technique who has allowed us to 
produce superconducting (Meissner effect) and textured ceramics. 
However, these materials are very brittle because of their porosity 
anc this makes it impossible to measure their Jc. Press-forging (or 
creep sintering) is the second technique who has allowed us to 
prepare highly textured ceramics materials which are also dense. 
We have studied the influence of various conditions of thermome- 
chanical treatment (sintering time and temperature, applied load, 
rate of deformation, density of the material at the beginning) on the 
texture quality. We have shown that at 900 deg, the eutectic liquid 
formed by BaCuOz, CuO and YBazCu307_y various mechanisms 
that help explain the formation of observed texture. After the 
oxidation stage which requires heat treatment under controlled at- 
mospheres, we obtain superconducting ceramics (Tc=85 K). 
Moreover, this study also shows that the texture can improve the 
Je by 400%, to 750 A/cm? at 77 K in the best specimens. This low 
value is explained by the presence of non-superconducting sec- 
ondary phases and amorphous phases at the grain boundaries. 
(Author). 120 refs., figs., tabs. 


16524 (CNIC—00486) Thermai analysis of UO, powder. Xu 
Linshi (Nucl. Power Inst. of China, (Sichuan)); Zhang Huiying; Xie 
Huaiying. China Nuclear Information Centre, Beijing, BJ (China). 
Feb 1992. [10p.] (In Chinese). (SINRE-0027.). Order Number 
DE93611060. Source: OSTI; NTIS (US Sales Only); INIS. 

The simultaneous thermal analysis of differential thermal analysis 
(DTA) and thermogravimetry (TG) of UO2 powder obtained from 
the decomposition and reduction of ammonium diuranate (ADU) 
and ammonium uranyl carbonate (AUC) is presented. Relations be- 
tween the ;esults of thermal analysis and the forming, sintering 
specific surface area and existence of higher uranium oxides are 
discussed. Criteria to judge the performance of sintering of UO 
powder and existence of higher uranium oxides have been ob- 
tained. The completeness of decomposition and reduction of ADU 
and AUC as well as the oxidization of UO, powder can be deter- 
mined by the thermal analysis. It is of great importance for 
performance testing of UO2 powder and quality control in the fabri- 
cation of UO, pellets. 


16525 (CONF-930502-3) Process optimization of Hexoloy 
SX-SiC towards improved mechanical properties. Srinivasan, 
G.V. (Carborundum Co., Niagara Falls, NY (United States)); Lau, 
S.K.; Storm, R.S.; Ferber, M.K.; Jenkins, M.G. Oak Ridge National 
Lab., TN (United States). [1993]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 38. ASME international gas turbine and aeroengine congress 
and exhibition; Cincinnati, OH (United States); 24-27 May 1993. 
Order Number DE93007913. Source: OSTI; NTIS; GPO Dep. 
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Results show that SiC materials sintered with additions of Y and 
Al compounds can achieve the high level of mechanical properties 
required for use in heat engines. However, the reaction of the sec- 
ond phase with SiC resulting in strength limiting pools, result in 
increased variability in materials properties. If this variability can be 
controlled, the relatively low cost of raw materials and processing 
for Hexoloy SX manufacture wouki make these materials attractive 


for low and high temperature engine applications. 9 figs, 3 tabs, 5 
refs. 


16526 (CONF-930502-4) Microwave processing of silicon 
nitride for advanced gas turbine applications. Tiegs, T.N.; Kig- 
gans, J.O. Oak Ridge National Lab., TN (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 38. ASME international gas tur- 
bine and aeroengine congress and exhibition; Cincinnati, OH 
(United States); 24-27 May 1993. Order Number DE93007910. 
Source: OSTI; NTIS; GPO Dep. 

Results from previous studies on microwave processing of silicon 
nitride-based ceramics are reviewed to ascertain the application of 
this technology to advanced gas turbine (AGT) materials. Areas of 
microwave processing that have been examined in the past are (1) 
sintering of powder compacts; (2) heat treatment of dense materi- 
als; and (3) nitridation of Si for reactionbonded silicon nitride. The 
sintering of SigN4 powder compacts showed improved densification 
and enhanced grain growth. However, the high additive levels re- 
quired to produce crack-free parts generally limit these materials to 
low temperature applications. Improved high-temperature creep re- 
sistance has been observed for microwave heat-treated materials 
and therefore has application to materials used in highly demand- 
ing service conditions. In contrast to SigN4, Si couples well in the 
microwave and sintered reaction-bonded silicon nitride materials 
have been fabricated in a one-step process with cost-effective raw 
materials. However, these materials are also limited to lower tem- 
perature applications, under about 1000°C. 


16527 (DOE/CE/90024—1) lon beam assisted deposition of 
tribological coatings. Kant, R.A.; Smidt, F.A. Naval Research 
Lab., Washington, DC (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al02- 
88CE90024. Order Number DE93011520. Source: OSTI; NTIS; 
GPO Dep. 

The ion beam assisted deposition (IBAD) process provides a 
means of depositing adherent coatings at lower process tempera- 
tures than can be achieved by chemical vapor deposition (CVD). 
The present report reviews NRL experience in deposition TIN and 
Cr2O3 coatings and the evaluation of selected surface mechanical 
properties. The microstructure and properties of the TiN coating 
were found to strongly influenced by processing conditions. Among 
the significant findings were the observations that the ion beam ac- 
tivates a process for conversion of adsorbed nitrogen to chemically 
bound nitrogen, That IBAD films produced at low ion to atom ar- 
rival rate ratios are soft and ductile, while those produced at arrival 
rate ratios of 0.3 to 0.4 are hard but still ductile, that all IBAD films 
are exceptionally adherent to steel substrates and that the soft 
films are very fine grained (<10 nm) and have a network of pores 
at the grain boundaries. Experiments to optimize these films for ad- 
vanced automotive applications are outlined. 


16528 (DOE/CE/90024—2) lon beam assisted deposition of 
wear-resistant coatings. Smidt, F.A.; Kant, R.A.; Sartwell, B.D.; 
Dillich, S.A. Naval Research Lab., Washington, DC (United States). 
[1993]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al02-88CE90024. Order Number 
DE93011521. Source: OSTI; NTIS; GPO Dep. 

lon beam assisted deposition (IBAD) is a means of depositing 
tribological coatings with high adhesion at a relatively low substrate 
temperature. It is showed that hardness and ductility of TiN films 
deposited by IBAD can be controlled by varying process parame- 
ters. Research is directed toward optimizing the deposition of films 
with improved tribological properties. During this period, films were 
prepared for TEM examination, a new UHV system with increased 
hearth capacity was brought on line and 12 specimens with films of 
2 um thickness were prepared to evaluate the influence of thick- 
ness on mechanical properties. Scratch tests were conducted on 
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several specimens and a test for crevice corrosion in dilute seawa- 
ter was conducted on coated specimens. 


16529 (DOE/CE/90024—-3) lon beam assisted deposition of 
tribological coatings: [Quarterly progress report, April-June 
1989]. Sartwell, B.D.; Dillich, S.A.; Sprague, J.A.; Kant, R.A.; 
Smidt, F.A. Naval Research Lab., Washington, DC (United States). 
[1989]. 13p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract Al02-88CE90024. Order Number 
DE93011522. Source: OSTI; NTIS; GPO Dep. 

During this period films prepared under a variety of processing 
conditions were examined by TEM to explore the relation between 
hardness and grain boundary porosity. It was found that porosity 
decreased (and hardness increased) as the Ar* ion to T atom ar- 
rival rate ratio increased. A systematic error in measuring film 
thickness under varying chamber pressures due to scattering of T 
atoms near substrate surface by Ar atoms from the ion gun was 
discovered and the apparatus was modified and recalibrated. Hard- 
ness measurements on thick TIN films (1.5-2.5um) deposited on an 
M50 steel and Si substrates were performed at 3 loads and com- 
pared to a 0.5um thick film. Effect of increasing R value on 
hardness was evident at all loads but film thicknesses in excess of 
1.5Am were required to produce representative hardness values at 
25 gr indent loads. Scratch test adhesion measurements performed 
on these thick films showed no indication of brittle fracture and no 
indication of decohesion at loads up to 100N, well above the 
critical load of 30 Newtons expected for a sputtered TIN film. Addi- 
tional experiments on effect of residual pressure on film properties 
were initiated. 


16530 (DOE/CE/90024—4) lon beam assisted deposition of 
tribological coatings. Sartwell, B.D.; Dillich, S.A.; Smidt, F.A. 
Naval Research Lab., Washington, DC (United States). [1993]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al02-88CE90024. Order Number DE93011523. Source: 
OSTI; NTIS; GPO Dep. 

Hardness and ductility of TIN deposited by IBAD can be con- 
trolled by varying the process parameters. Research is directed 
toward establishing the optimum conditions for depositing films with 
improved tribological properties and characterizing the properties. 
During this period, microhardness and tribological properties were 
examined as a function of additional processing parameters. These 
were arrival ratio of nitrogen gas molecules to titanium atoms (Rga) 
and arrival ratio of argon ions to nitrogen gas molecules (R,,). For 
hard TIN films it was found that the hardness is considerably re- 
duced if Rga exceeds a value of 5, a result that was hypothesized 
to be due to trapping of excess nitrogen at grain boundaries. It was 
also determined that hardness increases with increasing values of 
Rig. Friction coefficients were in general relatively high for all TiN 
films except for the softest films which had y = 0.25. Film lifetime 
measurements as determined on a tribotester indicated that the in- 
termediate hardness films were the most wear resistant. SEM and 
EDXA analyses of the wear debris formed during dry sliding on TIN 
films of various hardnesses were performed. Diamondlike carbon 
films formed by IBAD had very low friction and long lifetimes in dry 
sliding tests. The ultra-high-vacuum IBAD chamber was modified to 
provide for more accurate measurements of film thickness and a 
more rapid turnaround for sample exchange. 


16531 (DOE/CE/90024-5) lon beam assisted deposition of 
tribological coatings: Quarterly summary. Sartwell, B.D. Naval 
Research Lab., Washington, DC (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al02-88CE90024. Order Number DE93011524. Source: 
OSTI; NTIS; GPO Dep. 

TIN coatings 5 micrometers thick were deposited in UHV IBAD 
chamber onto M50 and Si substrates over a wide range of R 
(Ar-ion-to-Ti-atom ratio) values. Sputtering reduced the actual thick- 
ness at high R values, with two out of every three deposited Ti 
atoms being removed at R = 0.7. Because of charge exchange 
neutralization, it was possible to obtain coatings in the UHV IBAD 
system with properties equivalent to those deposited in the high 
vacuum IBAD system by using a higher apparent R value. Unless 
the extent of the charge exchange neutralization is known, it will 
not be possible to duplicate coating properties. Adhesion of the 
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thick TIN coating deposited at R - 0.5 was equivalent to a mag- 
netron sputtered TiN coating. Thick Cr2O, coatings were deposited 
onto M50 and Si substrates and wear testing was initiated. At high 
R values, sputtering prevented chemisorption of oxygen at surface. 
The wear process eliminated most of the surface topography. 


16532 (DOE/CE/90024-7) lon-beam-assisted deposition of 
wear-resistant coatings: Quarterly summary. Sartwell, B.D.; 
Kant, R.A. Naval Research Lab., Washington, DC (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al02-88CE90024. Order Number 
DE93011525. Source: OSTI; NTIS; GPO Dep. 

Chromium oxide coatings were deposited using the IBAD tech- 
nique onto single crystal silicon substrates, with their friction and 
wear behavior being evaluated in sliding against either a 52100 
steel ball or a silicon nitride ball. Microhardness tests resulted in 
values of approximately 1900 KHN for the coatings, 1300 KHN for 
bare silicon, and 750 for bare 52100. In sliding against the 52100 
ball, no loss of material or deformation of the coating was ob- 
served. For sliding against the silicon nitride ball, in the absence of 
the coating a deep wear scar was observed on the silicon whereas 
with the coating, virtually no wear was detected, indicating almost 
complete protection. A new microwave ion source was interfaced 
with a UHV vacuum chamber, providing a new IBAD system. Sev- 
eral TiN coatings were produced and their mechanical properties 
are currently being evaluated. 


16533 (DOE/CE/90024-8) lon-beam-assisted deposition of 
wear-resistant coatings: Quarterly summary. Sartwell, B.D.; 
Kant, R.A. Naval Research Lab., Washington, DC (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al02-88CE90024. Order Number 
DE93011526. Source: OSTI; NTIS; GPO Dep. 

Chromium oxide coatings were deposited using the IBAD tech- 
nique at two different deposition rates and two different thicknesses 
onto single crystal silicon substrates, with their friction and wear 
behavior being evaluated in sliding against a silicon nitride ball. 
Load of 6-mm-diameter ball on the coated substrate was either 1 
or 2 N. For a 0.5-micrometer-thick Cr2O3 coating, wear rates were 
high, with the coating being removed after only 50 passes on the 
tribotester. For a 2.0-micrometer-thick coating, wear rates were ex- 
tremely low such that after 500 passes virtually no film removal 
could be detected on a profilometer. 


16534 (DOE/CE/90024—9) lon-beam-assisted deposition of 
wear-resistant coatings: Quarterly summary. Kant, R.A.; 
Sartwell, B.D. Naval Research Lab., Washington, DC (United 
States). [1990]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al02-88CE90024. Order Number 
DE93011527. Source: OSTI; NTIS; GPO Dep. 

The investigation of tribological properties of chromium and chro- 
mium oxide coatings deposited by ion beam assisted deposition 
was extended to a wider matrix of treatment conditions and tribo- 
logical test parameters. Friction and wear behavior for the same 
coatings deposited using conventional physical vapor deposition 
techniques were obtained for comparison. Changes to parameters 
included the following: Film thickness was increased from 2 to 4 
microns, test loads were increased from 1 to 10 N, the range of 
ion-to-neutral arrival ratios was expanded to include values be- 
tween 0.01 and 0.5, and films grown on steel as well as silicon 
substrates were tested. 


16535 (DOE/CE/90024-10) lon-beam-assisted deposition of 
wear-resistant coatings. Sartwell, B.D. Naval Research Lab., 
Washington, DC (United States). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al02-88CE90024. 
Order Number DE93011528. Source: OSTI; NTIS; GPO Dep. 
Efforts were made this quarter to establish capability for perform- 
ing high-temperature wear tests on various types of IBAD coatings 
produced to date. Collaborative effort has been established with 
University of Hull to use their apparatus with modifications to ac- 
commodate substrates and to use steel or ceramic balls as pins. A 
hot stage has been designed and is being constructed that will be 
used on the CSEM scratch tester located in the Surface Modifica- 
tion Branch at NRL. Another series of IBAD chromium oxide and 
titanium nitride coatings deposited onto steel or silicon substrates 





have been produced for high temperature wear tests. Some zirco- 
nium oxide coatings were also produced by IBAD to be included in 
the high-T tests. 


16536 (DOE/CE/90024—12) lon-beam-assisted deposition of 
wear-resistant coatings. Sartweli, B.D.; Kant, R.A. Naval 
Research Lab., Washington, DC (United States). ). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Ai02-88CE90024. Order Number DE93011530. Source: OSTI; 
NTIS; GPO Dep. 

The coatings that were evaluated were chromium oxide de- 
posited onto steel substrates by electron beam evaporating Cr and 
bombarding the substrate with 1.5 keV Ar ions, in 10-5 Torr oxy- 
gen. Wear and friction tests were conducted. 


16537 (DOE/CE/90024—13) lon-beam-assisted deposition of 
wear-resistant coatings: [Semiannual progress report, October 
1991-—March 1992]. Sartwell, B.D.; Kant, R.A. Naval Research 
Lab., Washington, DC (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al02- 
88CE90024. Order Number DE93011531. Source: OSTI; NTIS; 
GPO Dep. 

During this period, Cr and Zr oxide IBAD coatings were de- 
posited onto M50 steel substrates, and tribological measurements 
were made. The slider was changed to a Si nitride ball. 


16538 (DOE/ER/45150-8) High resolution microstructural 
and microchemical analysis of zirconia eutectic interfaces: 
Progress report, July 1, 1992—June 30, 1993. Notis, M.R. Lehigh 
Univ., Bethlehem, PA (United States). 17 Mar 1993. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-84ER45150. Order Number DE93010971. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Resolution of microscopic analytical methods has greatly im- 
proved over the past decade, and it is now possible to examine 
periodic variations in structure and chemistry at a scale much finer 
than the spacing typical of eutectic structures (1-5 um). During the 
current year, studies were completed on ZrO2-NiO and ZrOo-MnO 
eutectic systems, and study was initiated on microchemical varia- 
tion in two spinodal systems: Cu-Ni-Sn and SnO2-TiO2. Work was 
also initiated on metal/oxide interface microchemistry, in particular 
the corrosion interface resulting during oxidation of Cu-Sn alloys. 6 
figs. 


16539 (DOE/ER/45313-4) Identification of nitriding mecha- 
nisms in high purity reaction bonded silicon nitride. Haggerty, 
J.S. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
1 Mar 1993. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER45313. Order Number 
DE93011614. Source: OSTI; NTIS; GPO Dep. 

The rapid, low-temperature nitriding results from surface effects 
on the Si particles beginning with loss of chemisorbed H and se- 
quential formation of thin amorphous Si nitride layers. Rapid 
complete conversion to SigN,4 during the fast reaction can be inhib- 
ited when either too few or too many nuclei form on Si particels. 
Optimally, ~ 10 SigN,g nuclei form per Si particles under rapid, 
complete nitridation conditions. Nitridation during the slow reaction 
period appears to progress by both continued reaction of nonpre- 
ferred SigNz growth interfaces and direct nitridation of the 
remaining Si/vapor interfaces. 


16540 (DOE/ER/45434-3) Deposition and properties of 
novel nitride superlattice coatings: Progress report, Septem- 
ber 28, 1990—April 1993. Barnett, S.A.; Sproul, W.D.; Wong, M.S. 
Northwestern Univ., Evanston, IL (United States). Apr 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER45434. Order Number DE93011532. Source: 
OSTI; NTIS; GPO Dep. 

We have carried out detailed studies of the processing, structure, 
and properties of certain polycrystalline superlattice coatings, 
including TIN/NDN, TIN/VN, TiIN/Ni, and TiIN/NiCr, which were pro- 
duced using an opposed, dual-cathode, high-rate, reactive, 
unbalanced-magnetron sputtering system. The coatings exhibited 
hardness values as high as 5200 kgf/mm? for TiN/NbN, 5100 for 
TIN/VN, 3500 for TIN/Ni, and 3200 for TIN/NiCr. These hardness 
values are all twice higher than their corresponding rule-of-mixture 
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hardness values. The structure and properties of the coatings are 
a strong function of superlattice period, partial pressure of No, and 
energy and flux of ion bombardment during deposition. Possible 
mechanisms for hardness enhancement in the polycrystalline 
superlattice appear to be a result of dislocation blocking due to co- 
herency strains, difference in dislocation line energies between 
layers, and small grain sizes. In response to high interest shown by 
industry, BIRL formed a 2-year Industrial Group Program, currently 
with 12 members, to transfer the superlattice coating technology. 


16541 (DOE/PC/91309-T7) High temperature alkali corro- 
sion of ceramics in coal gas: Quarterly progress report No. 6, 
December 1, 1992-February 28, 1993. Pickrell, G.R.; Sun, T.; 
Brown, J.J. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (United States). Center for Advanced Ceramic Materials. 24 
Feb 1992. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91309 ;FG22-92PC92547. Or- 
der Number DE93011634. Source: OSTI; NTIS; GPO Dep. 

The high temperature alkali corrosion kinetics of SiC have been 
systematically investigated from 950 to 1100°C at 0.63 vol % alkali 
vapor concentration. The corrosion rate in the presence of alkaliis 
approximately 10* to 10° times faster than the oxidation rate of 
SiC in air. The activation energy associated with the alkali corro- 
sion is 406 kJ/mol, indicating a highly temperature-dependent 
reaction rate. The rate-controlling step of the overall reaction is 
likely to be the dissolution of silica in the sodium silicate liquid, 
based on the oxygen diffusivity data. 


16542 (ECN-RX-92-014) The standard molar enthalpies of 
formation of SrZrSizO07(s) and SrgZrSis0,9(s). Huntelaar, M.E. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Cordfunke, E.H.P.; Ouweltjes, W. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Apr 1992. 
[15p.] Order Number DE93618092. Source: OSTI; NTIS; INIS. 

The molar enthalpies of solution of the ternary compounds 
SrZrSig07(s) and SreZrSisO14(S) have been measured in (1.01 
mol-.dm-* HF + 6.41 mol-dm-* HNOs3)(aq). From the results the 
standard molar enthalpies of formation have been calculated. The 
value obtained for SrZrSizO7(s) and SrgZrSisO;g(s) are - 
(3640.8+4.2) kJ- mol-' and -(9867+8.6) kJ-mol—', respectively. 
(author). 8 refs.; 6 figs. 


16543 (ECN-RX-92-020) The thermochemical properties of 
Ba3B20¢(s). Cordfunke, E.H.P. (Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands)); Konings, R.J.M.; Laan, 
R.R. van der; Ouweltjes, W. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). May 1992. [12p.] Order 
Number DE93618093. Source: OSTI; NTIS; INIS. 

The standard molar enthalpy of formation of BazB2O¢,(s) has 
been derived from its enthalpy of solution in HCi(aq). The value 
AyHm°(298.15K)=-(2344.2+5.8) kJ-mol-' has been derived which 
is significantly less negative than the value reported previously. 
Enthalpy increments of the same compound have been mea- 
sured by drop calorimetry and can be represented by: 
[Hm° (7) -Hm°(298. 1SK))J- mol—'=210.8523(T/K) +42.5254 10-5(T/ 
K)*+1.88436 oecriKy -72966.1. (author). 14 refs., 4 tabs. 


16544 (ECN-RX-92-045) Phase relations In the SrO-Si02- 
ZrO. system: The system SrO-SiO2. 1. Huntelaar, M.E. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Cordfunke, E.H.P.; Scheele, A. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Jul 1992. [13p.] 
Order Number DE93618082. Source: OSTI; NTIS; INIS. 

The phase diagrams of the systems SrpSiO,4-SrSiO3 and 
SrSiO3zSiO2 have been determined experimentally using DTA anal- 
ysis. The eutectic compositions and temperatures of the 
Sr2SiO,4-SrSiO; and SrSiO3-SiO2 subsystems are estimated to be 
(49.3 mol% SiOz, 1840K), and (65.8 mol% SiOz, 1615K), respec- 
tively. The enthalpy of fusion of SrSiO, has been measured to be 
(5646) kJ.mol—". (author). 14 refs.; 2 figs.; 2 tabs. 


16545 (ETDE-IT-93-103) ArF excimer laser deposited tin 
oxide films studied by ’in situ’ surface diagnostics and by 
synchrotron radiation induced UV photoemission. Larciprete, 
R.; Borsella, E.; De Padova, P.; Fanfoni, M.; Mangiantini, M.; Per- 
fetti, P. ENEA, Frascati (Italy); Consiglio Nazionale delle Ricerche, 
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Frascati (Italy); Rome Univ. Il (Italy). Dipt. di Fisica. 1992. 15p. 
(CONF-920694-3: Spring meeting of the European Materials Re- 
search Society: international conference on electronic materials, 
Strasbourg (France), 2-5 Jun 1992). Order Number DE93778200. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Tin oxide films were deposited by ArF excimer laser induced 
photolysis of Sn(CH3)4-O2 mixtures. The ‘in situ’ Auger analysis 
was used to determine the effect of the gas phase oxygen concen- 
tration on the film composition. The surface properties of the films 
were investigated by synchrotron radiation nV photoemission spec- 
troscopy. To this aim, samples were transferred to a synchrotron 
radiation facility, without any exposure to air, and kept in dynami- 
cally high vacuum. The results obtained showed that the valence 
band spectrum wascharacteristic for SnO2 and that the 4d Sn core 
peak did not have any contribution due to metallic tin. Furthermore, 
by tuning the synchrotron radiation photon energy, in order to vary 
the photoelectron escape depth, it was evidenced that the oxygen 
vacancies responsible for the weak emission in the band gap re- 
gion were localized at the sample surface. 


16546 (IC—92/344) Lighter Alkall hydride and deuteride 1: 
Electronic properties of pure solids. Islam, A.K.M.A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[60p.] Order Number DE93616188. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The properties of lighter alkali hydrides of metais which crystal- 
lize in the rock-salt structure are discussed. First, the properties of 
pure crystals which are dominated by the electrons, in particular 
the energy levels and the eigenstates of the electrons in the ab- 
sence of lattice defects are considered. After that, the optical 
properties of the solids excited at photon energies larger than those 
appropriate to lattice vibration and dominated by the transition of 
electron from the occupied core and valence levels to the normally 
empty conduction states, are discussed. 127 refs, 29 figs, 17 tabs. 


16547 (1C-92/419) Characterization and in situ fluores- 
cence diagnostic of the deposition of YBa2Cu,0,_, thin films 
by pseudo-spark electron beam ablation. Jiang, Q.D. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Matacotta, 
F.C.; Masciarelli, G.; Fuso, F.; Arimondo, E.; Konijnenberg, M.C.; 
Mueller, G.; Schulthesis, C.; Sandrin, G. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1992. [17p.] Order Number 
DE93619134. Source: OSTI; NTIS (US Sales Only); INIS. 

The pseudo-spark electron beam ablation (PSA) technique is a 
comparatively simple and inexpensive method to deposit thin films 
of oxide materials. The effect of the electron beam power density 
on the efficiency of the PSA is studied. Results concerning the op- 
timization of the deposition process of high quality superconducting 
YBazCu307_, thin films on single crystal SrTiO3 substrates are 
reported. Correlation between processing parameters and super- 
conducting properties of the thin films are presented: in particular, 
the effects of the break-down voltage of the pseudo-spark and geo- 
metrical arrangement of the target-substrate-beam system on the 
Te of the resulting films. In situ spectral analysis of the radiative 
emission from the plasma plume has been performed at different 
distances from the surface of the target and at different break- 
down voltages of the pseudo-spark. The role of the oxygen 
pressure in the PSA process, which could be one order of magni- 
tude jess than that for a typical laser ablation system, is discussed. 
(author). 17 refs, 7 figs, 1 tab. 


16548 


(INIS-mf-14118) X-ray and neutron diffraction exper- 
iments on high-TC-superconductors. Final report. Bronger, W.; 


Gehlen, M.; Mueller, P. Technische Hochschule Aachen 
(Germany). Lehrstuhl und Inst. fuer Anorganische Chemie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
[1992]. 7p. (in German). Contract BMFT 13N5487. Order Number 
DE93774534. Source: OSTI; NTIS (US Sales Only); INIS. 

The main subjects of our work were X-ray and neutron diffraction 
experiments on High-TC-Superconductors to determine the struc- 
ture and to analyse the oxygen content. The atomic arrangements 
in Big(Sr;_,Cax)2zCuOg_s and Big(Sr;_yCay)gCu2049_5 with 
0<x<0.3 and 0.16<y<0.33 were determined by elastic neutron 
diffraction experiments. The combination of neutron diffraction and 
high resolution X-ray diffraction allowed us to analyse the oxygen 
content of YBazCu307_,5. The preparation of new compounds led 
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to new structures, but superconductivity could not be proved in the 
temperature range available to us. (orig.). 


16549 (INIS-mf-14119) Ultrasonic attenuation and velocity 
measurements for the determination of elastic modules. Final 
report. Ewert, S. Technische Hochschule Aachen (Germany). 
Lehrstuhl fuer Experimentalphysik 2A und 2. Physikalisches Inst.; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1991. 18p. (In German). Contract BMFT 13N5487. Order 
Number DE93774533. Source: OSTI; NTIS (US Sales Only); INIS. 
Details are given about: 1. Proof of the flux pinning behaviour in 
ultrasonic absorption and velocity in high-Tc-superconductors (de- 
termination of activation energies of the flux-line motion). 2. 
Systematic investigations of relaxation effects in the sound attenua- 
tion of Y-Ba-Cu-O and Y, Pr-Ba-Cu-O samples. 3. Evidence and 
characterisation of superconducting and magnetic phase transitions 
in the elastic modules of GdBapCu307 and PrBapoCu307. 4. Effects 
of oxygen stoichiometry and Pr contents on the temperature 
dependence of bulk modulus and Poisson ratio of polycrystal-line Y- 
Ba-Cu-O and Y, Pr-Ba-Cu-O samples. (orig.) With 2 figs., 17 refs. 


16550 (INIS-mf-14126) Thermochemical investigations Into 
the system Y-Ba-Cu-O, Final report. Neuschuetz, D.; Zimmer- 
mann, E.; Hack, K.; Boudene, A.; Mohammad, A. Technische 
Hochschule Aachen (Germany). Lehrstuhl fuer Metallurgie der 
Kernbrennstoffe und Theoretische Huettenkunde; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). [1992]. 
75p. (in German). Contract BMFT 13N5487. Order Number 
DE93774708. Source: OSTI; NTIS (US Sales Only); INIS. 

For a consistent thermodynamic description of the quaternary 
system Y-Ba-Cu-O, the binary and ternary subsystems must be 
known. The metallic binaries and the ternary system Y-Ba-Cu have 
been evaluated by the authors. Discrepancies within the Cu-O sys- 
tem made a thorough experimental re-investigation necessary, 
leading to a new consistent thermodynamic data set for copper- 
oxygen which can now serve as a basis for the description of 
phase equilibria of all high temperature superconductors. Extensive 
experimental work on the ternaries Y-Cu-O and Ba-Cu-O, which 
are oxygen partial pressure dependent, revealed liquid phases 
down to 790degC. The ternary Y-Ba-O could be described more 
easily on the basis of literature values and present experimental 
results, because it does not contain any liquid phases at relevant 
temperatures. The representation of the quaternary Y-Ba-Cu-O is 
complicated both by its dependence on the oxygen potential and 
the existence of liquid oxide phases. In contrast to common prac- 
tice, the present investigations had to start from Cu-free Ba-Y-O in 
order to avoid unknown liquid phases in the experiments. The 
present results being insufficient for a complete description of the 
quaternary system, the work is being continued within an EC joint 
research project. (orig.) With 84 refs., 8 tabs., 47 figs. 


16551 (INIS-SU-340/A, pp. 87) Cobalt silicide formation un- 
der high intensity ion implantation. Komarov, F.F.; Lyudchik, 
O.R.; Novikov, A.P.; Sokolov, V.N. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gesudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (in Russian). (CONF-9205318—: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COBALT SILICIDES/ion implantation; 
COBALT SILICIDES/synthesis; COBALT IONS; SYNTHESIS; KEV 
RANGE 10-100; MONOCRYSTALS; PHASE STUDIES; RADIA- 
TION DOSES 


16552 (INIS-SU-340/A, pp. 88) Structure of SnO, films im- 
planted by inert gas ions. Pitirimova, E.A.; Sukhorukov, V.V. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. conference on physics of charged 





particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TIN OXIDES/grain size; TIN OXIDES/ion 
implantation; ARGON IONS; FILMS; NEON IONS; POLYCRYS- 
TALS; RADIATION DOSES 


16553 (INIS-SU-340/A, pp. 89) lon implantation effect on 
optical properties of tin dioxide films. Genkina, N.A.; Sukho- 
rukov, V.V.; Chigirinskij, Yu.l. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318-: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TIN OXIDES/ion implantation; TIN OX- 
IDES/optical properties; ELECTRICAL PROPERTIES; FILMS; KEV 
RANGE 10-100; KEV RANGE 100-1000; NEON IONS; RADIA- 
TION DOSES; SPRAYED COATINGS; THICKNESS 


16554 (INIS-SU-340/A, pp. 90) lon implantation effect on 
ellipsometric parameters of HTSP films. Genkina, N.A.; Gor- 
shkov, O.N. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /ion im- 
plantation; HIGH-TC SUPERCONDUCTORS /optical properties; 
BISMUTH OXIDES; CALCIUM OXIDES; COPPER OXIDES; KEV 
RANGE 10-100; LEAD OXIDES; NEON IONS; RADIATION 
DOSES; SILICON OXIDES; SPRAYED COATINGS 


16555 (INIS-SU-342/A, pp. 54-59) Radiation resistance of 
carbide based fuel materials. Viasov, K.P.; Popov, AS.; 
Rzhavtsev, V.I. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1991. [101p.] (In Russian). In Physics of 
radiation damages and radiation material science:  Scientific- 
technical collection. Order Number DE93620498. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The properties of carbide fuel materials characterizing radiation 
resistance (change in density, mechanical strengh, electrical resis- 
tivity and microstructural features) were investigated as a function 
of irradiation temperature and burnup. Quantitive relations between 
these characteristics were found. Loop device for inreactor determi- 
nation of kinetics of gaseous fission products release with 
simultaneous detection of electric resistivity were developed. The 
data obtained with their aid allow one to calculate changes in the 
radiation resistance characteristics. 10 refs.; 6 figs.; 2 tabs. 


16556 (IS-T-1452) Radiation Induced flux pinning in 
YBa2Cu,0,7_; single crystal. Qian, Qiang. Ames Lab., IA (United 
States). Feb 1993. 108p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93008823. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiation damage studies have been carried out to determine 
the changes in superconducting critical current density that result 
for different choices of radiation direction and magnetic field direc- 
tion relative to the crystallographic axes. Single crystals of 
YBazCug307_, were irradiated with 200 MeV protons parallel the a- 
b plane or to c-axis. These beams created light damage in form of 
interstitials and voids that subsequently coalesced to clusters of ex- 
tra atoms in the a-b plane directed along the (100) direction. For 
low fluence, the main change was in the c-axis critical current den- 
sity, J.°. For fluence in the 10'*-101'4 protons/cm? range, Jc° 
showed a major increase whereas the in-plane critical current den- 
sity, J.® increased much less. There also was a large in-plane 
anisotropy of J.° with J-° five to ten times larger for the field paral- 
lel to the damage tracks. For fluences in the range of 10'® protons/ 
cm? both J.° and J. showed large increases to values in the 2 x 
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10° A/cm? range. Annealing studies at room temperature showed 
that both J.° and J.*° decreased 20 to 30%. 


16557 (KFT--91-17) Elastic deformations and sound 
in anisotrope superconductors near critical temperature. 
Poluehktov, Yu.M. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [15p.] 
(In Russian). Order Number DE93620636. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Influence of elastic deformations on characteristics of the 
anisotrope superconductors with one-axis anisotropy, to which be- 
long many high-temperature superconductors, were investigated in 
the frames of elasticity theory and Ginsburg-Landau theory. Propa- 
gation and damping of sound in these superconductors near critical 
temperature T, was considered. Sound velocity makes a jump and 
damping increases at T. point. It was shown that the magnetic 
field decreases in value and changes in direction when it pene- 
trates in anisotrope superconductor. 13 refs. (author). 


16558 (LA-SUB—93-11/1) Report on the sintering and prop- 
erties of MgO and MgO-5% TiC. Bengisu, M. (New Mexico Inst. 
of Mining and Technology, Socorro, NM (United States)); Inal, O.T. 
Los Alamos National Lab., NM (United States); New Mexico Inst. 
of Mining and Technology, Socorro, NM (United States). Jul 1992. 
21p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008676. Source: OSTI; NTIS; GPO Dep. 

Sintering of technical grade MgO yields higher fractionai densi- 
ties compared to pure MgO. TiC reacts with MgO under sintering 
of MgO-TiC composites in air, yielding MgeTiO, and CO or COz. 
This can be suppressed in vacuum by plasma sintering. Plasma 
sintering of MgO at 1300 C and short times does not produce sat- 
isfactory results. 5 vol% TiC increases the sinterability of MgO 
during conventional air sintering; larger additions (50 vol%) de- 
crease sinterability due to macropores formed by gaseous reaction 
product. Microwave sintering of MgO is possibile. Mechanical prop- 
erties of MgO are improved by additions of small amounts of TIC to 
starting powders. 


16559 (LIU-TEK-LIC—1992-21) Residual stress in ceramics 
and ceramic composites. Linkoeping Studies in Science and 
Technology. Oden, M. Linkoeping Univ. (Sweden). Dept. of Me- 
chanical Engineering. Oct 1992. [100p.} Order Number 
DE93617206. Source: OSTI; NTIS; INIS. 

Residual stresses in SizN, and SiC have been measured with X- 
ray diffraction after grinding and thermal shock. The produced 
surface stresses are compressive after both treatments. The 
stresses show a strong dependence on the quenching temperature 
up to a certain temperature when cracks relax the stresses. The in- 
fluence of the amount of reinforcing phase on the residual stress 
state in a AlpO3/SiC whisker composite was investigated and cor- 
related to a modified Eshelby model. The agreement is excellent. 
The composite was quenched in liquid He (4K) and the stress 
state measured after show no relaxation of stresses, indicating 
elastic behaviour. An in situ strain measurement as a function of 
temperature conducted on a Al2O3/SiC whisker composite and a 
SiC/TiB2 particle composite show very good agreement with the 
Eshelby model for the Al,O3/SiC system but not agreement for the 
SiC/TiB2 system. The reason is believed to be stress relaxation 
during sample preparation. (au) (53 refs., 24 figs., 14 tabs.). 


16560 (ORNL/FTR-4476) [Thermal shock and thermal fa- 
tigue behavior of advanced ceramics]: Foreign trip report, 
November 4-15, 1992. Becher, P.F. Oak Ridge National Lab., TN 
(United States). 1 Dec 1992. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93009567. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The traveler and research collaborators at their Max-Planck Insti- 
tut fur Metaliforschung in Stuttgart discussed recent results of, and 
future plans for, studies of toughened ceramics. The traveler then 
participated in the international workshop on Thermal Shock and 
Thermal Fatigue Behavior of Advanced Ceramics. A summary of 
these activities is included in this report. 
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16561 (ORNL/FTR-4531) [The use of ceramic oxides as 
chemical catalysts for the conversion of methane to ethane]: 
Foreign trip report, January 18-February 1, 1993. Abraham, 
M.M. Oak Ridge National Lab., TN (United States). 16 Feb 1993. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009741. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler visited the magnetic resonance facilities at the Insti- 
tuto de Fisica, U.N.A.M. National Autonomous University of Mexico 
in Mexico City, Mexico under the auspices of a Memorandum of 
Understanding (MOU) between UNAM and the ORNL. The traveler 
assisted in the upgrade of their experimental equipment and con- 
tributed to a research collaboration between UNAM and a group at 
the Metropolitan University (UAM, Iztapalapa Campus), Mexico 
City, Mexico. 


16562 (ORNL/TM-12133, pp. 7-26) Silicon carbide. Chia, K.; 
Srinivasan, G.V.; Lau, S.K. Oak Ridge National Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991—March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 

Hexoloy SX has been demonstrated to possess higher tough- 
ness and strength than Hexoloy SAO@. Its toughness is about 
50% to 100% higher than that of SA and its typical room tempera- 
ture MOR value ranges between 620-915 MPa (90-133 ksi). It is 
believed that the mechanical properties can be further improved via 
proper optimization of composition, powder selection and process- 
ing conditions. The approach taken for this work was to establish a 
complete mechanical property database and conduct detailed mi- 
crostructural characterization on the first generation SX material 
currently available. Next, the focus was on selection of a best SiC 
powder source and the optimization of processing conditions for 
this material via a systematic designed experimental method. A pro- 
gram for identifying a second generation additive composition with 
improved high temperature properties was conducted concurrently. 
Further experiments were conducted to optimize the properties of 
the second generation SX material. The complete property data- 


base was then established for the second generation composition. 


16563 (ORNL/TM—12133, pp. 27-29) Improved processing 
of ceramic composites. Wittmer, D.E. (Southern Illinois Univ., 
Carbondale (US)). Oak Ridge National Lab., TN (United States). 
Sep 1992. In Ceramic Technology Project semiannual progress re- 
port for October 1991-March 1992. 513p. Order Number 
DE93003684. Source: OSTI; NTIS. 

The purpose of this research was to continue the investigation of 
the turbomilling process as a means of improved processing for 
SiC whisker-ceramic matrix composites and dispersion of matrix 
powders prior to composite processing. The second phase of this 
work was divided into six major tasks: beneficiation of SiC 
whiskers; development of aspect ratio reduction parameters; 
dispersion trials and 6-SigN4 seed development; development of 6- 
SisN, seed; development of self-reinforced SigN, with reduced 
sintering aids; and generation of a final report. 


16564 (ORNL/TM-12133, pp. 30-34) Characterization of at- 
trition milled silicon nitride powder. Maighan, S.G.; Minor, D.B. 
Oak Ridge National Lab., TN (United States). Sep 1992. In Ce- 
ramic Technology Project semiannual progress report for October 
1991—March 1992. 513p. Order Number DE93003684. Source: 
OSTI; NTIS. 

Currently, the starting materials in the manufacture of silicon ni- 
tride ceramic components are fine powders. These fine sized 
powders tend to form agglomerates due to the van der Waals 
attractive forces. For improved reliability in the manufacture of ce- 
ramic components, the agglomerates in the powders should be 
eliminated since they form defects. In addition, the powders should 
have an appropriate range of size distribution and specific surface 
area for achieving a near-theoretical density of the ceramic after 
densification. These factors necessitate the use of powder milling 
as one of the major powder processing unit operations. Therefore, 
milling of powders is an integral unit operation in the manufacture 
of silicon nitride components for advanced energy applications. The 
production and use of these powders require the use of efficient 
milling techniques and understanding of characteristics of the 
milled powders in a given environment. High energy attrition milling 
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appears to offer significant advantages over conventional tumbling 
and vibratory mills. The major objectives of this project are: (1) es- 
tablish repeatability of particle size distribution and other relevant 
characteristics of slurries milled in a high energy agitation mill 
(HEAM); (2) determine processing and densification characteristics 
of powders milled in HEAM; and (3) compare properties of powder, 
and resulting ceramic obtained by milling in the HEAM vs. vibratory 
ball mill in a collaborative project with Norton Company. 


16565 (ORNL/TM—12133, pp. 35-43) Sintered silicon nitride. 
Mangels, J.; Gazza, G.E. Oak Ridge National Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991—March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 

The program is currently conducted on contract to Ceradyne Inc. 
with support from AMTL. The contract has the overall objective of 
developing scale-up processing conditions for a silicon nitride ma- 
terial having the general composition 85.8mV/o SigN4-4.73nV0 Y203 
-9.47m/o SiO -1.Om/o Mo2C and characterizing the properties of 
this composition with the goal of producing complex components 
for testing in related heat engine programs. The first task of the 
program will concentrate on processing studies and data base 
generation while the second task will focus on producing and char- 
acterizing engine components. 


16566 (ORNL/TM-12133, pp. 44-59) Microwave sintering of 
silicon nitride. Tiegs, T.N. (Oak Ridge National Lab., TN (US)); 
Kiggans, J.O.; Menchhofer, P.A.; Ploetz, K.; Coffey, D. Oak Ridge 
National Lab., TN (United States). Sep 1992. In Ceramic Technol- 
ogy Project semiannual progress report for October 1991—March 
1992. 513p. Order Number DE93003684. Source: OSTI; NTIS. 

The objective of this research element is to identify those as- 
pects of microwave processing of silicon nitride that might (1) 
accelerate densification, (2) permit sintering to high density with 
much lower levels of sintering aids, (3) lower the sintering tempera- 
ture, or (4) produce unique microstructures. The investigation of 
microstructure development is being done on dense silicon nitride 
materials annealed in the microwave furnace. The sintering of sili- 
con nitride involves two approaches. The first approach comprises 
heating of silicon nitride and sialon powder compositions in the 
2.45- or 28-GHz units. The second approach deals with using 
reaction-bonded silicon nitride as the starting material and is done 
entirely in the 2.45-GHz microwave furnace. 


16567 (ORNL/TM-12133, pp. 60-61) Development of 
microwave processing of silicon nitride components for ad- 
vanced heat engine applications reaction bonded and sintered 
reaction bonded silicon nitride. Willkens, C.A. Oak Ridge Na- 
tional Lab., TN (United States). Sep 1992. In Ceramic Technology 
Project semiannual progress report for October 1991-March 1992. 
513p. Order Number DE93003684. Source: OSTI; NTIS. 

Microwave processing offers potential advantages, such as 
decreased nitriding and sintering times, nitriding of larger cross- 
sections and unique microstructures, as compared to traditional 
sintering techniques. This CRADA project will apply Microwave pro- 
cessing technology developed at ORNL to unfired reaction bonded 
silicon nitride (RBSN) and sintered reaction bonded silicon nitride 
(SRBSN) materials processed at NRDC. Powder compacts pro- 
duced at NRDC will be brought to ORNL for microwave nitriding 
and sintering studies. The properties of microwave nitrided and/or 
sintered silicon nitride will be directly compared against same lot 
materials traditionally “fired” at NRDC. 


16568 (ORNUTM-12133, pp. 62-64) Development of 
microwave processing of silicon nitride components for ad- 
vanced heat engine applications microwave annealing Si,N, - 
4 wt% Y203. Yeckley, R.L. Oak Ridge National Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991—March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 

The purpose of the annealing trials is to improve the fracture 
toughness and creep resistance of HIP silicon nitride with 4% yttria 
by promoting growth of elongated grains. Microwave annealing 
conditions were examined for temperature from 1507°C to 
1773°C. Annealing times ranged from 0.5 hours to 10 hours. 





16569 (ORNL/TM—12133, pp. 75-113) Improved processing. 
Pujari, V.K.; Tracey, D.M.; Foley, M.R.; Garg, A.K.; Paille, N.1.; Pel- 
letier, P.J.; Sales, L.C.; Willkens, C.A.; Yeckley, R.L. Oak Ridge 
National Lab., TN (United States). Sep 1992. In Ceramic Technol- 
ogy Project semiannual progress report for October 1991—March 
1992. 513p. Order Number DE93003684. Source: OSTI; NTIS. 
The goals of the program are to develop and demonstrate signif- 
icant improvements in processing methods, process controls, and 
nondestructive evaluation (NDE) which can be commercially imple- 
mented to produce high-reliability silicon nitride components for 
advanced heat engine applications at temperatures to 1370°C. 
Achievement of these goals shall be sought by: The use of silicon 
nitride - 4% yttria composition which is consolidated by glass en- 
capsulated HIP’ing. The generation of baseline data from an initial 
process route involving injection molding. Fabrication of tensile test 
bars by colloidal techniques; Injection molding and colloida! consol- 
idation; Identification of (critical) flaw populations through NDE and 
fractographic analysis. Correlation of measured tensile strength 
with flaw populations and process parameters; and Minimization of 
these flaws through innovative improvements in process methods 
and controls. The quantitative program goals are: (1) mean RT 
tensile strength of 900 MPa and Weibull modulus of 20, (2) mean 
1370°C fast fracture tensile strength of 500 MPa, and (3) mean 
1230°C tensile stress rupture life of 100 hours at 350 MPa. 


16570 (ORNL/TM-12133, pp. 71-74) Scalability demonstra- 
tion program for silicon nitride by the Sullivan™ process for 
advanced ceramics. Sullivan, T.M. Oak Ridge National Lab., TN 
(United States). Sep 1992. in Ceramic Technology Project semian- 
nual progress report for October 1991—March 1992. 513p. Order 
Number DE93003684. Source: OSTI; NTIS. 

The purpose of this effort is to demonstrate the scalability of the 
Sullivan™ Process for making silicon nitride; to develop unique 
high and low temperature versions of silicon nitride; to determine 
the net-shape capability of the process; and to characterize the mi- 
crostructural, mechanical, tribological, and physical properties of 
the Sullivan ™ Process silicon nitride. 


16571 (ORNL/TM—12133, pp. 114-121) Improved process- 
ing. Nunn, S.D. (Oak Ridge National Lab., TN (US)); Omatete. 
Oak Ridge National Lab., TN (United States). Sep 1992. In Ce- 
ramic Technology Project semiannual progress report for October 
1991—March 1992. 513p. Order Number DE93003684. Source: 
OSTI; NTIS. 

To determine and develop the reliability of selected advanced ce- 
ramic processing methods. This program is to be conducted on a 
scale that will permit the potential for manufacturing use of candi- 
date processes to be evaluated. The emphasis is on silicon nitride. 
Issues of practically; safety, hygiene, and environmental issues; 
and in-process testing methods are to be addressed in addition to 
technical feasibility. The methodology includes selection of candi- 
date processes and evaluation of their range of applicability to 
various kinds of commercially available ceramic powders. 


16572 (ORNL/TM-12133, pp. 122-128) Processing science 
for Si,N, ceramics. Lange, F.F. (Univ. of California, Santa Bar- 
bara (US)); Pearson, D.S. Oak Ridge National Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991-March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 

We are trying to increase the understanding of the role of inter- 
particle forces in the processing of ceramics. The effects of 
electrolyte addition and pH changes on the rheological properties 
of dispersions, the kinetics of pressure filtration, and the mechani- 
cal properties and microstructure of the resulting bodies will be 
compared to each other and to existing models of interparticle 
forces (i.e. DLVO theory). 


16573 (ORNL/TM-12133, pp. 129-144) Fabrication of SiC- 
AIN composites. Hilmas, G.E.; Tien, T.Y. Oak Ridge National 
Lab., TN (United States). Sep 1992. In Ceramic Technology Project 
semiannual progress report for October 1991—-March 1992. 513p. 
Order Number DE93003684. Source: OSTI; NTIS. 

The goal of this project is to obtain dense SIC-AIN composites 
containing AIN-polytypoid phases(s) as a dispersed second phase. 
AIN-polytypoids (8H, 15R, 12H, 21R and 27R) form as elongated 
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rod-like or platelet-like grains and are stabie at high temperatures 
potentially producing an in-situ reinforcement phase in advanced 
composites. Hot-pressing was selected for this study to optimize 
densification at high temperatures. 


16574 (ORNL/TM—12133, pp. 145-150) Optimization of sili- 
con nitride ceramics. Lai, K.R.; Tien, T.Y. Oak Ridge National 
Lab., TN (United States). Sep 1992. In Ceramic Technology Project 
semiannual progress report for October 1991—March 1992. 513p. 
Order Number DE93003684. Source: OSTI; NTIS. 

To develop processing methods to optimize strength, fracture 
toughness and creep resistance of monolithic silicon nitride ceram- 
ics. Silicon nitride ceramics with acicular grains will have higher 
strength and toughness and better creep resistance. The fiber-like 
structure can be obtained by sintering the silicon nitride ceramics 
at high temperature under a nitrogen over-pressure. The mechani- 
cal properties can further be improved by controlling the 
composition and grain boundary phase(s). The major goal of this 
project is to develop monolithic silicon nitride ceramics with opti- 
mum mechanical properties and to understand their mechanisms. 


16575 (ORNL/TM-12133, pp. 151-157) Silicon nitride with 
elongated grain microstructures exhibiting high fracture 
toughness. Pollinger, J.; Yeh, H.; Li, C.W.; Yamanis, J. Oak Ridge 
National Lab., TN (United States). Sep 1992. In Ceramic Technol- 
ogy Project semiannual progress report for October 1991—March 
1992. 513p. Order Number DE93003684. Source: OSTI; NTIS. 
The objective of this program is to develop compositions and 
processes to obtain high fracture toughness and strength for silicon 
nitride based ceramic materials through microstructure control. Re- 
sulting microstructures will have elongated grains that promote 
crack bridging and deflection toughening mechanisms. These ma- 
terials, Known as in-situ reinforced (ISR) SigN4, are intended for 
application in advanced heat engine components. A significant 
amount of the improved mechanical properties must be retained at 
elevated temperatures. The properties should not substantially de- 
grade over time and to allow the material to survive stress under 
extended exposures at high and moderate temperatures in oxidiz- 
ing environments. The mechanical property goals of the program 
are listed below: Modulus of Rupture at 25°C 900 MPa (130 ksi) 
1200°C 630 MPa (90 ksi) 1400°C 490 MPa (70 ksi) Stress Rup- 
ture at 1000°C 630 MPa (90 ksi) 1200°C 490 MPa (70 ksi) Weibull 
Modulus+ 20 Fracture Toughness, K,, at room temperature 10 
MPa.,/m Maximum Use Temperature 1400°C, The technical effort 
is divided into two stages. The first stage shall be a refinement 
stage focusing on the effects and interactions of the chemical com- 
position and thermal processing variables on microstructure, 
mechanical behavior, and oxidation resistance. The effects of 
green processing on the required amount of sintering aids, room 
temperature strength, Weibull statistics, and critical flaws shall be 
assessed. The goal for this stage shall be to identify conditions 
which improve the baseline material and to map composition- 
processing-property relationships. The second stage will be an 
optimization stage focusing on the development of ISR SigN, with 
optimized microstructure and properties. A simulated engine com- 
ponent will be fabricated to demonstrate process feasibility. 


16576 (ORNL/TM-12133, pp. 158-169) Dispersion- 
toughened ceramic coposite. Tiegs, T.N. (Oak Ridge National 
Lab., TN (US)); Nunn, S.D.; Menchhofer, P.A.; Walls, C.A.; Ploetz, 
K. Oak Ridge National Lab., TN (United States). Sep 1992. In Ce- 
ramic Technology Project semiannual progress report for October 
1991-—March 1992. 513p. Order Number DE93003684. Source: 
OSTI; NTIS. 

Initially, this work involved development and characterization of 
SiC whisker-reinforced ceramic composites for improved mechani- 
cal performance. To date, most of the efforts involving SiC 
whisker-reinforced alumina, mullite, silicon nitride, and sialon have 
been completed. In addition, studies of whisker-growth processes 
were initiated to improve the mechanical properties of SiC whiskers 
by reducing their flaw sizes and, thereby, improving the mechanical 
properties of the composites. Currently, in situ acicular grain 
growth is being investigated to improve fracture toughness of 
silicon-nitride materials. 
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16577 (ORNL/TM-—12133, pp. 170-174) Fabrication and test- 
ing of corrosion-resistant coatings. Stinton, D.P. (Oak Ridge 
National Lab., TN (US)); McLaughlin, J.C.; Graham, D.W. Oak 
Ridge National Lab., TN (United States). Sep 1992. In Ceramic 
Technology Project semiannual progress report for October 1991— 
March 1992. 513p. Order Number DE93003684. Source: OSTI; 
NTIS. 

Sodium corrosion of SiC and SigN4 components in gas turbine 
engines is a potentially serious problem. The outer surfaces of SiC 
and Si,N, parts oxidize at high temperatures to form an SiOz layer 
that inhibits further oxidation. However, sodium that is present in 
high-temperature combustion atmospheres reacts with the SiO. 
layer, such that it is no ionger protective. The objective of this pro- 
gram is to develop a coating that will protect the underlying SiC or 
SigN4 from sodium corrosion and provide simultaneous oxidation 
protection. To evaluate the behavior of potential materials such as 
stabilized ZrOo or HfOo, TiOz, AlzO3*TIO>, and TazOs in sodium- 
containing atmospheres, the corrosion resistance of hot-pressed 
samples of these materials will first be evaluated. A chemical vapor 
deposition (CVD) process will be developed for the application of 
the most promising coatings. The effect of the combustion environ- 
ment upon coating characteristics, such as microstructure, 
strength, adherence, and other properties, will then be evaluated. 


16578 (ORNL/TM-12133, pp. 175-191) Development of ad- 
herent ceramic coatings to reduce contact stress damage of 
ceramics. Wayne, S.; O'Neil, D.; Selverian, J.H. Oak Ridge Na- 
tional Lab., TN (United States). Sep 1992. In Ceramic Technology 
Project semiannual progress report for October 1991—March 1992. 
513p. Order Number DE93003684. Source: OSTI; NTIS. 

The objective of this program is to develop oxidation resistant, 
tough, adherent coatings for silicon-based ceramics. These ceram- 
ics are ultimately to be used in an advanced gas turbine engine. 
The coatings will be deposited by chemical vapor deposition onto 
reaction bonded SisN, (RBSN), sintered SiC (SSC), and hot 
pressed SisN, (HSN). The coatings will be designed to optimize 
the mechanical, thermal, and chemical properties of the ceramics 
for application to the engine. 


16579 (ORNL/TM-12133, pp. 192-195) Development of ad- 
herent coatings to reduce contact stress damage of ceramics. 
Sarin, V.K. (Boston Univ., MA (US)). Oak Ridge National Lab., TN 
(United States). Sep 1992. In Ceramic Technology Project semian- 
nual progress report for October 1991—March 1992. 513p. Order 
Number DE93003684. Source: OSTI; NTIS. 

The development of oxidation/corrosion resistant, high tough- 
ness, adherent coating configurations for silicon based ceramic 
substrates for use in advanced gas turbine engines. Research 
goals that are currently on schedule are the deposition of chemi- 
cally graded SiOz coatings on SigN4 substrates, composite AlpO3/ 
SiOz coatings on SiOz coated substrates, and development of the 
complete coating configuration for contact stress, oxidation, and 
corrosion resistance evaluation. 


16580 (ORNL/TM—12133, pp. 196-199) Wear-resistant coat- 
ings. Haselkorn, M.H. Oak Ridge National Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991—March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 

The goal of this technical program is to develop wear-resistant 
coatings for piston ring and cylinder liner components for low heat- 
loss diesel engines. Friction and wear screening in Phase | 
identified plasma sprayed high carbon iron-molybdenum and 
chromia-silica coatings as candidate piston ring wear coatings. 
Plasma sprayed chromia-silica and high carbon ion-molybodenum 
coatings, as well as, a low temperature arc vapor deposited 
(LTAVD) chrome nitride coating were identified as candidate cylin- 
der liner wear coatings. The cast iron porcelain enamel coatings 
exhibited unsatisfactory wear rates because of porosity in the coat- 
ing. The three main technical tasks for Phase 11 are further 
optimization of the LTAVD chrome nitride coating were identified as 
candidate cylinder liner wear coatings. The cast iron porcelain 
enamel wear coatings and the process scale-up of wear-resistant 
plasma coatings for cylinder liners. The optimization of the LTAVD 
chrome nitride coating invoives the development of an adherent 15 
micron thick coating which meets the friction and wear goals of this 
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program. The cast iron porcelain enamel process optimization cen- 
ters on developing a CIPE composition with a minimum of porosity. 
The process scale-up of the plasma coatings will first develop |.D. 
plasma spray parameters for coating cylinder liners. Next, simu- 
lated cylinder liner specimens will be coated and the friction and 
wear properties of these coatings be determined using reciprocat- 
ing friction and wear testing using both new and “used” engine oil. 


16581 (ORNL/TM-12133, pp. 200-202) Material develop- 
ment of thick thermal barrier coating (TTBC) systems. 
Beardsley, M.B. Oak Ridge National Lab., TN (United States). Sep 
1992. In Ceramic Technology Project semiannual progress report 
for October 1991—March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

The objective of this program is to advance the fundamental un- 
derstanding of thick thermal barrier coating systems for application 
to low heat rejection diesel engine combustion chambers. Areas of 
TTBC technology that will be examined include powder characteris- 
tics and chemistry; bond coat composition; coating design. 
microstructure, and thickness as they affect properties, durability, 
and reliability; and TTBC “aging” effects (microstructural and prop- 
erty changes) under diesel engine operating conditions. 


16582 (ORNL/TM—12133, pp. 203-206) Joining of ceramics 
for heat engine applications. Santella, M.L. (Oak Ridge National 
Lab., TN (US)). Oak Ridge National Lab., TN (United States). Sep 
1992. In Ceramic Technology Project semiannual progress report 
for October 1991—March 1992. 513p. Order Number DE93003684. 
Source: OST]; NTIS. 

The objective of this task is to develop strong, reliable joints con- 
taining ceramic components for applications in advanced heat 
engines. The overall emphasis of this task is on studying the braz- 
ing characteristics of silicon nitride and silicon carbide. The 
techniques of direct brazing, as well as vapor coating ceramics, to 
circumvent wetting problems will be applied to these materials. The 
specific areas of emphasis for this activity during FY 1992 will be 
on: (1) continuing the study of high- temperature brazing of silicon 
nitride and the effects of thermal aging on joint strength, and (2) 
initiating a study of the brazing characteristics of sintered a-SiC. 


16583 (ORNL/TM—12133, pp. 207-217) Analytical and exper- 
imental evaluation of joining silicon nitride to metal and 
silicon carbide to metal for advanced heat engine applications. 
Kang, S. Oak Ridge National Lab., TN (United States). Sep 1992. 
In Ceramic Technology Project semiannual progress report for Oc- 
tober 1991-March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

The goal of Phase 11 is to optimize materials systems and joint 
designs building on the results of Phase 1. The work shall also in- 
clude demonstration of the potential for scale-up of the joint size to 
interfacial areas of commercial significance, applicability of the ana- 
lytical joint modeling tools and the ability to use these tools to 
design and predict the mechanical and thermal stability of the 
larger joints. These joints, referred to as ‘scale-up’ joints, shall have 
the ceramic shaft at least 0.8 inches in diameter. The goal is to de- 
velop a system which can perform in an engine such as the ATTAP 
engine. The anticipated environment will be oxidizing and will have 
joint temperatures of 650°C or higher. Improved joint materials sys- 
tems shall be developed to optimize the combination of competing 
properties, which include ductility, yield strength, and creep resis- 
tance. The effect of each of these properties on joint performance 
shall be examined using the FEM model. Finally, a program of me- 
chanical testing shall be carried out to confirm the effectiveness of 
the modeling program. This shall include torsion tests, thermal and 
mechanical fatigue, and creep testing. In addition, an analytical and 
experimental program in service life prediction will be undertaken. 


16584 


(ORNL/TM—12133, pp. 218-230) Analytical and exper- 
imental evaluation of joining silicon carbide to silicon carbide 
and silicon nitride to silicon nitride for advanced heat engine 
applications. Sundberg, G.J.; Wade, J.A.; Wu, F.J. Oak Ridge Na- 
tional Lab., TN (United States). Sep 1992. In Ceramic Technology 
Project semiannual progress report for October 1991—March 1992. 
513p. Order Number DE93003684. Source: OSTI; NTIS. 





Joins of hot isostatically pressed (HIP’ed) SigN4-4wt% Y20O3 
(NCX-5100 family) and sintered Beta-SiC (NCX-4500) were devel- 
oped during Phase | of the contract and were demonstrated to 
have mechanical properties attractive for advanced heat engine ap- 
plications. An experimental database was developed for both 
materials based upon limited MOR and buttonhead tensile tests. 
Within the limitations of this database, analyticaVnumerical models 
were developed for prediction of join reliability. The purpose of this 
program is to develop joining technologies for HIP’ed SisN, with 
4wt% Y40O3 and for a siliconized SiC (NT-230) for various geome- 
tries including: butt joins, curved joins and shaft to disk joins. In 
addition, more extensive mechanical characterization of silicon ni- 
tride joins to enhance the predictive capabilities of the analytical 
numerical models for structural components in advanced heat en- 
gines will be provided. Mechanical evaluation will be performed by: 
MOR at 22°C and 1370°C, stress rupture at 1370°C, high temper- 
ature creep, 22°C tensile testing and spin tests. 


16585 (ORNL/TM—12133, pp. 231) Materials design method- 
ology. Oak Ridge National Lab., TN (United States). Sep 1992. In 
Ceramic Technology Project semiannual progress report for Octo- 
ber 1991-March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

This articles within this portion of the project contain three 
subelements: modeling, contact interfaces, and new concepts. 
These subelements include macromodeling and micromodeling of 
ceramic microstructures, properties of static and dynamic interfaces 
between ceramics and between ceramics and alloys, and ad- 
vanced statistical and design approaches for describing mechanical 
behavior and for employing ceramics in structural design. The ob- 
jectives of the research include determining analytical techniques 
for predicting structural ceramic mechanical behavior from mechan- 
ical properties and microstructure, tribological behavior at high 
temperatures, and improved methods for assessing the fracture 
statistics of structural ceramics. 


16586 (ORNL/TM—12133, pp. 233-234) Microstructural mod- 
eling of cracks. Boulet, J.A.M. (Univ. of Tennessee, Knoxville 
(US)). Oak Ridge National Lab., TN (United States). Sep 1992. In 
Ceramic Technology Project semiannual progress report for Octo- 
ber 1991-March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

The goal of the study is to develop mathematical procedures by 
which existing design methodology for brittle fracture could accu- 
rately account for the influence of protrusion interference on 
fracture of cracks with realistic geometry under arbitrary stress 
states. To predict likelihood of fracture in the presence of protrusion 
interference, a simulation will be based on a three-dimensional 
model of cracks with realistic geometry under arbitrary stresses. 


16587 (ORNL/TM-12133, pp. 235-237) Elastic properties 
and adherence of thin films and coatings. Joslin, D. Oak Ridge 
National Lab., TN (United States). Sep 1992. In Ceramic Technol- 
ogy Project semiannual progress report for October 1991—March 
1992. 513p. Order Number DE93003684. Source: OSTI; NTIS. 
The objective of this research is the examination of the effects of 
ion bombardment on the structure of thin ceramic films on ceramic 
substrates. The material combinations will include oxide films that 
have (a) no solid solubility, (b) limited solid solubility, and (c) com- 
plete solid solubility with the substrate material (also an oxide). 
Techniques for determination of elastic and plastic properties of 
thin films or coatings on ceramic substrates and for the determina- 
tion of the strength of the bond between the film and substrate, 
which are currently being developed, will be used to determine the 
hardness, elastic modulus, and adherence of each material combi- 
nation. The main testing techniques will be the ultra-low load 
microindentation tester (Nanoindenter), and thermal cycling tests. 


16588 (ORNL/TM-12133, pp. 238-242) Studies of dynamic 
contact of ceramics and alloys for advanced heat engines. 
Gaydos, P.A.; Dufrane, K.F. Oak Ridge National Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991—March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 
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The objective of the program is to develop an understanding of 
the friction and wear processes of ceramic interfaces based on ex- 
perimental data. The supporting experiments are to be conducted 
at temperatures to 650 C under reciprocating sliding conditions re- 
producing the loads, speeds, and environment of the ring/cylinder 
interface of advanced engines. The test specimens are to be care- 
fully characterized before and after testing to provide detailed input 
to the model. The results are intended to provide the basis for 
identifying solutions to the tribology problems limiting the develop- 
ment of these engines. 


16589 (ORNL/TM-12133, pp. 243-246) Development of 
standard test methods for evaluating the wear performance of 
ceramics. Blau, P.J. (Oak Ridge National Lab., TN (US)). Oak 
Ridge National Lab., TN (United States). Sep 1992. in Ceramic 
Technology Project semiannual progress report for October 1991— 
March 1992. 513p. Order Number DE93003684. Source: OSTI; 
NTIS. 

The goal of this effort is to improve consistency in reporting ce- 
ramic wear data by helping to develop one or more standard test 
methods for quantitatively determining the wear resistance of struc- 
tural ceramics, in reciprocating sliding, a type of motion which is 
experienced by several types of engine wear parts. Initial contact 
with American Society for Testing and Materials (ASTM) Committee 
C-28 on Advanced Ceramics indicated that there was interest in 
this activity, but wear-test development normally falls within the 
scope of ASTM’s G-2 committee on “Wear and Erosion.” P.J. Blau 
chairs Task Group GO2.40.07, “Reciprocating Sliding Wear Test- 
ing,” within the G-2 committee, and is tailoring that standard test 
method specifically for ceramics. 


16590 (ORNL/TM-12133, pp. 247-268) Advanced statistical 
concepts of fracture in brittle materials. Johnson, C.A.; Tucker, 
W.T. Oak Ridge National Lab., TN (United States). Sep 1992. In 
Ceramic Technology Project semiannual progress report for Octo- 
ber 1991-March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

The design and application of reliable load-bearing structural 
components from ceramic materials require a detailed understand- 
ing of the statistical nature of fracture in brittle materials. The 
overall objective of this program is to advance the current under- 
standing of fracture statistics, especially in the following four areas: 
Optimum testing plans and data analysis techniques. Conse- 
quences of time-dependent crack growth on the evolution of initial 
flaw distributions. Confidence and tolerance bounds on predictions 
that use the Weibull distribution function; and strength distributions 
in multiaxial stress fields. The studies are being carried out largely 
by analytical and computer simulation techniques. Actual fracture 
data are then used as appropriate to confirm and demonstrate the 
resulting data analysis techniques. 


16591 


(ORNL/TM-12133, pp. 269) Data base and life pre- 
diction. Oak Ridge National Lab., TN (United States). Sep 1992. 
In Ceramic Technology Project semiannual progress report for Oc- 


tober 1991-March 1992. 
Source: OSTI; NTIS. 

The articles covered in this section of the project contain five 
subelements: structural qualification, time-dependent behavior, 
environmental effects, fracture mechanics, and nondestructive eval- 
uation (NDE) development. The structural qualification subelement 
includes proof testing, correlations with nondestructive evaluation 
results and microstructure, and application to components. Re- 
search in the time-dependent behavior subelement includes 
analysis of fatigue and creep in structural ceramics at high temper- 
atures. Work in the environmental effects subelement includes 
evaluation of the long-term effects of oxidation, corrosion, and ero- 
sion on the mechanical properties and microstructures of structural 
ceramics. Research in the fracture mechanics subelement includes 
development of techniques for measuring the tensile strength and 
creep resistance of ceramic materials at high temperatures under 
uniaxial tension. Research in the NDE subelement is directed at 
identifying approaches for quantitative determination of conditions 
in ceramics that effect their structural performance. The overall ma- 
jor objective of this research is to understand and apply predictive 
models for structural ceramic mechanical reliability, measurement 
techniques for long-term mechanical property behavior in structural 


513p. Order Number DE93003684. 
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ceramics, and physical understanding of time-dependent mechani- 
cal failure. 


16592 (ORNL/TM—-12133, pp. 271-281) Microstructural anal- 
ysis of structural ceramics. Hockey, B.J.; Wiederhorn, S.M. Oak 
Ridge National Lab., TN (United States). Sep 1992. In Ceramic 
Technology Project semiannual progress report for October 1991— 
March 1992. 513p. Order Number DE93003684. Source: OSTI; 
NTIS. 

The objective of this research is to identify mechanisms of failure 
in structural ceramics subjected to mechanical loads at elevated 
test temperatures. Of particular interest is the damage that 
accumulates in structural ceramics as a consequence of high tem- 
perature exposure to stresses normally present in heat engines. At 
high temperatures failure occurs as a consequence of accumulated 
or distributed damage in the form of small cavities or cracks gener- 
ated by the creep process. This damage reduces the cross-section 
of the component and increases the stress that must be supported. 
increases in stress increase the rate of damage and lead to failure 
because of loss in cross section. The individual flaw loses its im- 
portance as a determinant of component lifetime. Lifetime now 
depends on the total amount of damage incurred as a conse- 
quence of the creep process. The total damage is the important 
factor controlling lifetime. Recent studies of high temperature fail- 
ure of the non-oxide ceramics for use for heat engines indicate that 
for long term usage, damage accumulation will be the primary 
cause of specimen failure. Mechanical defects are healed or re- 
moved by high temperature exposure so they have little influence 
on long term lifetime at elevated temperature. Lifetime can be 
determined by characterizing the damage and rate of damage ac- 
cumulation in the material at elevated temperatures. In ceramic 
materials such as silicon nitride and SiIA1ON, such characterization 
required high resolution analyses because of the fine grain size of 
these materials. In this project, the creep and creep-rupture 
behavior of several ceramic materials will be correlated with mi- 
crostructural damage that occurs as a function of creep strain and 
rupture time. Materials to be studied include: SiA1ON; hot-pressed 
silicon nitride; sintered silicon carbide. 


16593 


(ORNL/TM-12133, pp. 282-290) Mechanical proper- 
thes and microstructural characterization of Si,N, ceramics. 
More, K.L. (Oak Ridge National Lab., TN (US)); Nolan, T.A.; Allard, 
L.F. Oak Ridge National Lab., TN (United States). Sep 1992. In 
Ceramic Technology Project semiannual progress report for Octo- 


ber 1991-March 1992. 
Source: OSTI; NTIS. 

The objective of the research is to use analytical and high- 
resolution electron microscopy to characterize the microstructure of 
Norton Si3N4 ceramic materials following mechanical strength (ten- 
sile) testing at elevated temperatures in air. This work represents a 
collaboration with several institutions including Norton/TRW (R. L. 
Yeckiey), the University of Dayton (N. L. Hecht), and Allied-Signal 
Aerospace Co. (M. N. Menon). Another commercial-grade SigN, 
material, Kyocera’s SN-260, was also characterized before and af- 
ter four-point-bend creep experiments. 


513p. Order Number DE93003684. 


16594 (ORNL/TM-12133, pp. 291-294) Project data base. 
Keyes, B.L. (Oak Ridge National Lab., TN (US)). Oak Ridge Na- 
tional Lab., TN (United States). Sep 1992. In Ceramic Technology 
Project semiannual progress report for October 1991—March 1992. 
513p. Order Number DE93003684. Source: OSTI; NTIS. 

The objective of this task is to develop a comprehensive com- 
puter data base containing the experimental data on properties of 
ceramic materials generated in the total effort. This computer sys- 
tem should provide a convenient and efficient mechanism for the 
compilation and distribution of the large amounts of data involved. 
The data base will be available in electronic form to all project par- 
ticipants. In addition, periodic hard-copy summaries of the data, 
including graphical representation and tabulation of raw data, will 
be issued to provide convenient information sources for project 
participants. 


16595 (ORNL/TM—12133, pp. 295-301) Fracture behavior of 
toughened ceramics. Lin, H.T. (Oak Ridge National Lab., TN 
(US)); Becher, P.F.; Warwick, W.H. Oak Ridge National Lab., TN 
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(United States). Sep 1992. In Ceramic Technology Project semian- 
nual progress report for October 1991-March 1992. 513p. Order 
Number DE93003684. Source: OSTI; NTIS. 

Ceramic composites, such as fiber- and whisker-reinforced ce- 
ramics, particulate phase composites, and ceramics with similar 
grain structures, offer important advantages for heat engine appli- 
cations. Chief among these is the improved fracture toughness that 
can be achieved by appropriate design of microstructural and ma- 
terial parameters. Previous studies show that these materials often 
exhibit substantial improvements in damage, thermal shock, and 
slow crack-growth resistances. However, design of such systems 
must also consider those factors influencing their performance at 
elevated temperatures. In response to these needs, studies are 
conducted to determine the mechanical properties, (e.g., creep, de- 
layed failure, strength, and toughness) at elevated temperatures for 
these toughened ceramics. Particular emphasis is placed on under- 
standing how microstructure and composition influence the 
mechanical performance at elevated temperatures and the stability 
of these properties for extended periods at these temperatures. 
The knowledge gained from these studies provides input on how to 
modify materials to optimize their mechanical properties for the 
temperature ranges of interest. 


16596 (ORNL/TM-12133, pp. 302-314) Cyclic fatigue of 
toughened ceramics. Liu, K.C. (Oak Ridge National Lab., TN 
(US)); Pih, H.; Stevens, C.O.; Brinkman, C.R. Oak Ridge National 
Lab., TN (United States). Sep 1992. In Ceramic Technology Project 
semiannual progress report for October 1991—March 1992. 513p. 
Order Number DE93003684. Source: OSTI; NTIS. 

The objective of this task is to develop, design, fabricate, and 
demonstrate the capability to perform tension-tension dynamic fa- 
tigue testing on a uniaxially loaded ceramic specimen at elevated 
temperatures. Three areas of research have been identified as the 
main thrust of this task: (1) design, fabrication, and demonstration 
of a load train column that truly aligns with the line of specimen 
loading; (2) development of a simple specimen grip that can effec- 
tively link the load train and test the specimen without complicating 
the specimen geometry and, hence, minimize the cost of the test 
specimen; and (3) design and analysis of a specimen for tensile 
cyclic fatigue testing. 


16597 (ORNL/TM—12133, pp. 315-324) Rotor data base gen- 
eration. Ferber, M.K. (Oak Ridge National Lab., TN (US)); Jenkins, 
M.G. Oak Ridge National Lab., TN (United States). Sep 1992. In 
Ceramic Technology Project semiannual progress report for Octo- 
ber 1991—March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

The goal of the proposed research program is to systematically 
study the tensile strength of a silicon-nitride ceramic as a function 
of temperature and time in an air environment. Initial tests will be 
aimed at measuring the statistical parameters characterizing the 
strength distribution of three sample types (two tensile specimens 
and one flexure specimen). The resulting data will be used to ex- 
amine the applicability of current statistical models, as well as 
sample geometries, for determining the strength distribution. In the 
second phase of testing, stress-rupture data will be generated by 
measuring fatigue life at a constant stress. The time-dependent de- 
formation will be monitored during testing so that the extent of 
high-temperature creep may be ascertained. Tested samples will be 
characterized using established ceramographic, SEM, and trans- 
mission electron microscopy (TEM) techniques. A goal of this effort 
will be to better understand the microstructural aspects of high- 
temperature failure including: extent of slow crack growth, evolution 
of cavitation-induced damage and fracture, transition between brit- 
tle crack extension and cavitation-induced growth, and crack 
blunting. The resulting stress-rupture data will be used to examine 
the applicability of a generalized fatigue-life (slow-crack-growth) 
model. If necessary, model refinements will be implemented to 
account for crack blunting and creep damage effects. Insights ob- 
tained from the characterization studies will be crucial for this 
modification process. Once a satisfactory model is developed, sep- 
arate stress- rupture experiments will be performed to examine the 
model's predictive capability. The data generated in this program 





will not only provide a critically needed base for component utiliza- 
tion in automotive gas turbines but also facilitate the development 
of a design methodology for high-temperature structural ceramics. 


16598 (ORNL/TM-12133, pp. 325-351) Toughened ceramics 
life prediction. Salem, J.A.; Choi, S.R. Oak Ridge National Lab.., 
TN (United States). Sep 1992. In Ceramic Technology Project 
semiannual progress report for October 1991—-March 1992. 513p. 
Order Number DE93003684. Source: OSTI; NTIS. 

The purpose of this research is to understand the room tempera- 
ture and high temperature [<1370°C (2500°F)] behavior of 
toughened ceramics as the basis for developing a life prediction 
methodology. A major objective is to understand the relationship 
between microstructure and the mechanical behavior within the 
bounds of a limited number of materials. A second major objective 
is to determine the behavior as a function of time and temperature. 
Specifically, the room temperature and elevated temperature 
strength and reliability, the fracture toughness, slow crack growth 
and the creep behavior will be determined for the as-manufactured 
material. The same properties will also be evaluated after long-time 
exposure to various high temperature isothermal and cyclic envi- 
ronments. These results will provide input for parallel materials 


development and design methodology programs. Resultant design 
codes will be verified. 


16599 (ORNL/TM-12133, pp. 352-363) Life prediction 
methodology. Khandelwal, P.K. Oak Ridge National Lab., TN 
(United States). Sep 1992. In Ceramic Technology Project semian- 
nual progress report for October 1991—March 1992. 513p. Order 
Number DE93003684. Source: OSTI; NTIS. 

The objective of this project is to develop and demonstrate the 
necessary nondestructive examination (NDE) technology, materials 
data base, and design methodology for predicting useful life of 
structural ceramic components of advanced heat engines. The an- 
alytical methodology will be demonstrated through confirmatory 
testing of ceramic components subject to thermal-mechanical 


loading conditions similar to those anticipated to occur in actual ve- 
hicular service. The project addresses fast fracture, slow crack 
growth, creep, and oxidation failure modes. 


16600 (ORNUTM-12133, pp. 364-389) Lite prediction 
methodology. Cuccio, J. Oak Ridge National Lab., TN (United 
States). Sep 1992. In Ceramic Technology Project semiannual 
progress report for October 1991—March 1992. 513p. Order Num- 
ber DE93003684. Source: OSTI; NTIS. 

Garrett Auxiliary Power Division (GAPD) has defined a program 
to develop the methodology required to adequately predict the use- 
ful life of ceramic components used in advanced heat engines. 
GAPD's approach to ceramic life prediction consists of comprehen- 
sive testing of various specimen geometries under both uniaxial 
and multiaxial loads at different environmental conditions to deter- 
mine the strength-controlling flaw distributions and to identify 
various failure mechanisms. This information will be used to de- 
velop the flaw distribution statistical models and materia! behavior 
models for fast fracture, slow crack growth, creep deformation, and 
oxidation. As sub-routines, these models will be integrated with 
stress and thermal analyses into a failure risk integration analytical 
tool to predict the life of ceramic components. The methodology 
developed will be verified (for completeness and accuracy) by ana- 
lytically predicting the life of several ceramic components and 
testing these components under stress and temperature conditions 
encountered in ceramic turbine engines. 


16601 (ORNL/TM—12133, pp. 390-397) Environmental ef- 
fects in toughened ceramics. Hecht, N.L. Oak Ridge National 
Lab., TN (United States). Sep 1992. In Ceramic Technology Project 
semiannual progress report for October 1991—March 1992. 513p. 
Order Number DE93003684. Source: OSTI; NTIS. 

Since December 1984, the University of Dayton has been 
involved in a five-phase project to investigate the effects of envi- 
ronment on the mechanical behavior of commercially available 
ceramics being considered for heat engine applications. In the first 
phase of this project, the effects of environment on the mechanical 
behavior of transformation-toughened ZrO2 ceramics were investi- 
gated. In the second phase, two SisN, ceramics (GTE PY6 and 
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Norto/TRW XLI 44) and one SiC ceramic (Hexoloy SA) were eval- 
uated. In the third phase, the tensile, flexural, and fatigue strength 
of three SiC and six SigN, Ceramics were evaluated at tempera- 
tures ranging from 20 to 1400°C. Microstructure, chemistry, and 
physical properties were also investigated. In the fourth phase, the 
flexural strength and fatigue behavior of two additional Si,N, ce- 
ramics (Kyocera SN-260 and Garrett GN-10) were investigated. In 
addition, the fatigue behavior of one Siz;N, ceramic (Nortor/ 
TRWNT-154)was_ investigated. Efforts to study the tensior/ 
compression cyclic fatigue behavior of NT-154 have been delayed 
because of problems with the Instron test fixture. In phase five, 
three newly developed SiC and three newly developed Si3N, ce- 
ramics are being investigated. In addition, the effects of different 
machining processes on the mechanical behavior of selected SiC/ 
SigN, ceramics will be studied. During the past six months 
(September 1991 through March 1992), Norton/TRW NT-930, a sil- 
iconized SiC, was investigated. In addition, construction of the 
flexural stress rupture test facility and modification of the tensior/ 
compression test system was continued. 


16602 (ORNL/TM—12133, pp. 398-404) Testing and evalua- 
tion of advanced ceramics at high temperature in uniaxial 
tension. Sankar, J. (A & T State Univ., Greensboro, NC (US)); 
Kelkar, A.D.; Krishnaraj, S.; Wang, B. Oak Ridge National Lab., TN 
(United States). Sep 1992. In Ceramic Technology Project semian- 
nual progress report for October 1991-March 1992. 513p. Order 
Number DE93003684. Source: OSTI; NTIS. 

The purpose of this effort will be to test and evaluate advanced 
ceramic materials at temperatures up to 1200°C in uniaxial ten- 
sion. Testing may include fast fracture strengths, stepped static 
fatigue strength, and creep strength along with the analysis of frac- 
ture surfaces by scanning electron microscope. This effort will 
comprise of the following tasks: Task 1. Specifications for testing 
machine and controls + (procurement) for creep testing. Task 2. 
Identification of test material(s) for the present year + (procurement 
of specimens). Task 3. Identification of test specimen configuration. 
Task 4. Identification and procurement of test grips, high tempera- 
ture extensometer, and furnace for the creep machine. Task 5. 
High temperature fatigue-creep interaction study and tensile 
testing. Task 6. Reporting(periodic). Task 7. Final report. It is antici- 
pated that this program will help in understanding the behavior of 
ceramic materials at very high temperatures in uniaxial tension. 


16603 (ORNL/TM-12133, pp. 405-417) Standard tensile test 
development. Wiederhorn, S.M.; Krause, R.F. Jr.; Roberts, D.E. 
Oak Ridge National Lab., TN (United States). Sep 1992. In Ce- 
ramic Technology Project semiannual progress report for October 
1991—March 1992. 513p. Order Number DE93003684. Source: 
OSTI; NTIS. 

This project is concerned with the development of test equipment 
and procedures for measuring the tensile strength and creep resis- 
tance of ceramic materials at elevated temperatures. Inexpensive 
techniques for measuring the creep behavior and strength of struc- 
tural ceramics have been developed and are being used to 
characterize the mechanical behavior of these materials. The ulti- 
mate goal of the project is to help develop a data base and a test 
methodology for the structural design of heat engines for vehicular 
applications. 


16604 (ORNL/TM—12133, pp. 418-433) Nondestructive char- 
acterization. McGuire, D.J. (Oak Ridge National Lab., TN (US)). 
Oak Ridge National Lab., TN (United States). Sep 1992. In Ce- 
ramie Technology Project semiannual progress report for October 
1991-—March 1992. 513p. Order Number DE93003684. Source: 
OSTI; NTIS. 

The purpose of this program is to conduct nondestructive evalua- 
tion (NDE) development directed at identifying approaches for 
quantitative determination of conditions (including both properties 
and flaws) in ceramics that affect the structural performance. Those 
materials that have been seriously considered for application in 
advanced heat engines are all brittle materials whose fracture is af- 
fected by structural features whose dimensions are on the order of 
the dimensions of their microstructure. This work seeks to charac- 
terize those features using high-frequency ultrasonics and 
radiography to detect, size, and locate critical flaws and to mea- 
sure nondestructively the elastic properties of the host material. 
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16605 (ORNL/TM-12133, pp. 434) NDE standards for ad- 
vanced ceramics. McClung, R.W. (Oak Ridge National Lab., TN 
(US)). Oak Ridge National Lab., TN (United States). Sep 1992. In 
Ceramic Technology Project semiannual progress report for Octo- 
ber 1991-March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

Committee C-28, on Advanced Ceramics, is organized in the 
American Society for Testing and Materials (ASTM) to address the 
development of standards for advanced structural materials. One 
activity of the C-28 committee is nondestructive examination (NDE). 
The Task Group on NDE is reviewing existing standards on NDE to 
determine potential applicability for ceramics as well as preparing 
original standards. Use of existing or modified standards is more ef- 
ficient than generation of new documents and will ensure the input 
of a large body of NDE expertise. Close liaison is established with 
ASTM Committee E-7 on Nondestructive Testing, and documents 
are in various stages of review, recommendations for change mod- 
ification, and balloting. Liaison and technical support have been 
continued between ASTM Committees C-28 and E-7. 31 NDE 
standards have been reviewed in detail with recommendations 
made to E-7 for modifications to identified documents. Successful 
action is complete on 14 documents, E-7 balloting action is in 
progress on 6 items, and the others require action by C-28. At the 
E-7 meeting in February 1992, appropriate contacts were made to 
ensure ongoing activity in response to C-28 requests on docu- 
ments on radiography, ultrasonics, and liquid penetrants. Plans are 
being made in C-28 for potential procedures for fabricating refer- 
ence specimens containing seeded inclusions and laser-trilled 
holes and measurements of porosity in ceramics using ultrasonic 
velocity. Toward development of “radiographic equivalence factors,” 
a list was made of recommended materials to be sought in various 
thicknesses for initial studies. Suggestions included AlzO3 SiC, and 
three compositions of SigNq varying in additives (between-4-and 
12%). A new subcommittee on composites has been formed. The 
Task Group on NDE has been asked to provide technical support. 


16606 (ORNL/TM—12133, pp. 441-448) Nuclear magnetic 
resonance imaging. Dieckman, S.L. (Argonne National Lab., IL 
(US)); Raptis, A.C.; Ellingson, W.A.; Yeh, H.; Pollinger, J.P. Oak 
Ridge National Lab., TN (United States). Sep 1992. In Ceramic 
Technology Project semiannual progress report for October 1991— 
March 1992. 513p. Order Number DE93003684. Source: OSTI; 
NTIS. 

The objectives of this task are to: (1) utilize NMR imaging tech- 
niques to study the distribution of whiskers and other possible 
variations in composite pressure slip-cast green-state (as cast) bil- 
lets; (2) conduct destructive analysis of the same billets (to be 
performed by Garrett Ceramic Components a Division of Allied Sig- 
nal Corp.); (3) correlate the results obtained from the NMR imaging 
techniques with those obtained from both the 3-D X-ray and the 
optical microscopy. 


16607 (ORNL/TM-12133, pp. 449-450) Physicochemical 
characterization and surface modification of silicon nitride ce- 
ramic powders. Anderson, M.A. (Univ. of Wisconsin, Madison 
(US)). Oak Ridge National Lab., TN (United States). Sep 1992. In 
Ceramic Technology Project semiannual progress report for Octo- 
ber 1991-March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

This project is designed to fulfill two primary objectives: 1. char- 
acterization of the aqueous surface chemistry of silicon nitride, 
which also requires the development of a standard for mobility 
measurements and participation in a round-robin characterization 
of this standard; and 2. spectroscopic characterization of aqueous 
suspensions of silicon nitride. 


16608 (ORNL/TM-12133, pp. 451) Technology transfer. Oak 
Ridge National Lab., TN (United States). Sep 1992. In Ceramic 
Technology Project semiannual progress report for October 1991— 
March 1992. 513p. Order Number DE93003684. Source: OSTI; 
NTIS. 

Technology transfer in the Ceramic Technology Project is accom- 
plished by a number of mechanisms including trade shows, a 
newsletter, reports, direct assistance, workshops, and international 
cooperation. The reports include semiannual technical reports, 
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informal bimonthly management and technical reports, and open- 
literature reports. International cooperation is a result of interaction 
between researchers in West Germany, Sweden, the United 
States, and Japan under an agreement with the International En- 
ergy Agency. 


16609 (ORNL/TM-12133, pp. 452-455) IEA ANNEX Il man- 
agement. Tennery, V.J. (Oak Ridge National Lab., TN (US)). Oak 
Ridge National Lab., TN (United States). Sep 1992. In Ceramic 
Technology Project semiannual progress report for October 1991- 
March 1992. 513p. Order Number DE93003684. Source: OSTI; 
NTIS. 

The purpose of this task is to organize, assist, and facilitate in- 
ternational research cooperation on the characterization of 
advanced structural ceramic materials. A major objective of this re- 
search is the evolution of measurement standards for key material 
properties. This task, which is managed in the United States by 
ORNL, now includes a formal IEA Annex agreement identified as 
Annex Il between the United States, Germany, Sweden, and 
Japan. The original annex included four subtasks: (1) information 
exchange, (2) ceramic powder characterization, (3) ceramic chemi- 
cal and physical characterization, and (4) ceramic mechanical 
property measurements. The research in Subtasks 2, 3, and 4 is 
now completed. For the new Subtasks 5 and 6, there are 35 and 
45 laboratories participating, respectively. During CY 1990, agree- 
ments were reached for Japan to join the Annex and for research 
in two new subtasks to be initiated. These include Subtask 5, Ten- 
sile and Flexural Properties of Ceramics, and Subtask 6, Advanced 
Ceramic Powder Characterization. The Amendment to Annex Il, 
Ceramic for Advanced Engines and Other Conservation Applica- 
tions (corrected March 5, 1991), was signed on March 5, 1991. A 
copy can be obtained from the author. 


16610 (ORNL/TM—12133, pp. 456-458) Characterization of 
ceramic powders. Maighan, S.G.; Lum, L.S.; Kelly, J.F.; Begley, 
E.; Hsu, S.M. Oak Ridge National Lab., TN (United States). Sep 
1992. In Ceramic Technology Project semiannual progress report 
for October 1991—March 1992. 513p. Order Number DE93003684. 
Source: OSTI; NTIS. 

Ceramics have been successfully employed in engines on a 
demonstration basis. The successful manufacture and use of 
ceramics in advanced engines depends on the development of reli- 
able materiais that will withstand high, rapidly varying thermal 
stress loads. Improvement in the characterization of ceramic start- 
ing powders is a critical factor in achieving reliable ceramic 
materials for engine applications. The production and utilization of 
such powders require characterization methods and property stan- 
dards for quality assurance. The objectives of the NIST program 
are: (1) to assist with the division and distribution of ceramic 
starting powders for an international round-robin on powder charac- 
terization; (2) to provide reliable data on physical (dimensional), 
chemical and phase characteristics of powders; and (3) to conduct 
statistical assessment, analysis and modeling of round-robin data. 
This program is directed toward a critical assessment of powder 
characterization methodology and toward establishment of a basis 
for the evaluation of fine powder precursors for ceramic process- 
ing. This work will examine and compare by a variety of statistical 
means the various measurement methodologies employed in the 
round-robin and the correlations among the various parameters 
and characteristics evaluated. The results of the round- robin are 
expected to provide the basis for identifying measurements for 
which Standard Reference Materials are needed and to provide 
property and statistical data which will serve the development of in- 
ternationally accepted standards. 


16611 (ORNL/TM—12133, pp. 459-468) Ceramic mechanical 
property test method development. Quinn, G.D. Oak Ridge Na- 
tional Lab., TN (United States). Sep 1992. In Ceramic Technology 
Project semiannual progress report for October 1991-March 1992. 
513p. Order Number DE93003684. Source: OSTI; NTIS. 

This task is to develop mechanical test method standards in sup- 
port of the Ceramic Technology for Advanced Heat Engines and 
Advanced Turbine Technology Applications Programs. The prime 
DOE contractors and subcontractors will be surveyed to assess 
their needs and capabilities. Test method development shoukd also 
consider the general USA structural ceramics community as well 





as foreign laboratories and companies, but emphasis will be placed 
on the needs on the DOE community. Draft recommendations for 
practices or procedures shall be developed based upon the needs 
identified above and circulated within the DOE ceramics heat en- 
gine community for review and modification. Round robins will be 
conducted as necessary, but shall be well-focussed, limited in 
scope and not interfere with ongoing IEA round robins. Procedures 
developed in this program shall be presented as ATTAP or CTAHE 
“standard procedures.” Alternatively, (and eventually) these will be 
advanced for final standardization by ASTM or by the U.S. Army 
as possible MIL STD’S. 


16612 (SAND—92-2777C) Paramagnetic nitrogen defects in 
silicon nitride. Warren, W.L. (Sandia National Labs., Albuquerque, 
NM (United States)); Kanicki, J.; Robertson, J.; Poindexter, E.H. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101-99: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93008341. 
Source: OSTI; NTIS; GPO Dep. 

Photocreation mechanisms and properties of nitrogen dangling 
bonds in amorphous hydrogenated silicon nitride (a-SiN,:H) thin 
films are investigated. We find that the creation kinetics are strongly 
dependent on the post-deposition anneal; this thermal process can 
be described by a simple exponential function which yields an acti- 
vation energy of 0.8 eV. The compositional dependence of the 
nitrogen dangling bond center suggests that its energy level lies 
close to the valence band edge, in agreement with theoretical cal- 
culations. This energy level position can explain why a-SiN,:H films 
often become conducting following a high post-deposition anneal. 


16613 (UCRL-CR-108302) Growth and properties of high 


T-superconductors. Liu, J.Z.; Shelton, R.N. Lawrence Livermore 
National Lab., CA (United States). Jul 1991. 6p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DES93009528. Source: OSTI; NTIS; GPO 
Dep. 

YBazCu3,07 (YBCO) were prepared without twin boundaries 
(TB): other high T-superconductors were also prepared with only 
one set of TBs. A technique was developed to contro] the 
nucleation so that many crystals can be grown freestanding. Mag- 
netization critical current density Jc measurements were carried out 
on iron-doped YBCO crystals; they show that Jc decreases with Fe 
content. Future research plans are outlined. 
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Refer also to citation(s) 15345, 15358, 15402, 15478, 15511, 
15516, 15721, 15724, 15872, 15993, 16060, 16094, 16128, 16180, 
16432, 16497, 16518, 16530, 16660, 16792, 16852, 17002, 17052, 
17169, 17211, 18182, 18204, 18205, 18215, 18243 


16614 (ANL/APS/LS—184, pp. 3, Paper 56) Time resolved x- 
ray diffraction study of laser annealing in silicon at grazing 
incidence. Buschert, J.R. (Oak Ridge National Lab., TN (US)); Tis- 
chler, J.Z.; Mills, D.M. Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. Jan 1992. 
DOE Contract FG02-85ER45183 ;W-31109-ENG-38. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The loss of crystallinity at the surface of a silicon single crystal 
exposed to intense pulsed laser irradiation has been observed by 
means of a grazing incidence diffraction technique. The Bragg 
peak is shown to disappear during melting, and gradually reappear 
during subsequent stages of recrystallization. 


16615 (ANL/APS/LS—184, pp. 8, Paper 61) Characterization 
of SnO2 GIAR films. Kentjana, M. (College of the City Univ. of 
New York, Brooklyn (US)); Homma, H.; Alp, E.E.; Mooney, T.M. 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. DOE Contract 
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W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

In an attempt to develop a monochromator of synchrotron radia- 
tion (AE ~ 10-® eV) using grazing incidence anti-reflection (GIAR) 
principle, we made SnOz GIAR films on Pd (buffer layer)/2—Al,O03 
(substrate). Films are fabricated by magnetron sputtering technique 
and characterized film thickness and interface roughness by x-ray 
diffraction technique using the conventional and synchrotron 
radiation sources. We demonstrated the electronic scattering sup- 
pression of ~10-? and that the present system is feasible to 
achieve the required goals for monochromatization of synchrotron 
radiation source for the energy range of 23.87 keV. 


16616 (ANL/MCT/CP-—75881) Friction and wear perfor- 
mance of ion-beam deposited diamondlike carbon films on 
steel substrates. Erdemir, A. (Argonne National Lab., IL (United 
States). Materials and Components Technology Div.); Nichols, F.A.; 
Pan, X.Z.; Wei, R.; Wilbur, P. Argonne National Lab., IL (United 
States). Materials and Components Technology Div. Jan 1993. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920854—2: 3. international con- 
ference on the new diamond science and technology and 3rd 
European conference on diamond, diamond-like and related coat- 
ings, Heidelberg (Germany), 31 Aug - 4 sep 1992). Order Number 
DE93007896. Source: OSTI; NTIS; GPO Dep. 

In this study, we investigated the friction and wear performance 
of ion-beam-deposited diamondlike-carbon (DLC) films (1.5 um 
thick) on AISI 440C steel substrates. Furthermore, we ran a series 
of long-duration wear tests under 5, 10, and 20 N load to assess 
the load-bearing capacity and durability limits of these films under 
each load. Tests were performed on a ball-on-disk machine in 
open air at room temperature ~ 22+1°C, and humidity, ~ 30+5%. 
For the test conditions explored, we found that (1) the steady-state 
friction coefficients of pairs without a DLC film were in the range of 
0.7 to 0.9 and the average wear rates of 440C balls (9.55 mm di- 
ameter) sliding against uncoated 440C disks were on the order of 
10-5 mm%/N.m, depending on contact load; (2) DLC films reduced 
the steady-state friction coefficients of test pairs by factors of 6 to 
8, and the wear rates of pins by factors of 500 to 2000; (3) The 
wear of disks coated with a DLC film was virtually unmeasurable 
while the wear of uncoated disks was quite substantial, (4) these 
DLC films were able to endure the range of loads, 5 to 20 N, with- 
out any delamination and to last over a million cycles before 
wearing out. During long-duration wear tests, the friction coeffi- 
cients were initially on the order of 0.15, but decreased to some 
low values of 0.05 to 0.07 after sliding for 15 to 25 km, depending 
on the load, and remained low until wearing out. This low-friction 
regime was correlated with the formation of a carbon-rich transfer 
film on the wear scar of 440C balis. Micro-laser-Raman spec- 
troscopy and scanning-electron microscopy were used to examine 
the structure and chemistry of worn surfaces and to elucidate the 
wear- and friction-reducing mechanisms of the DLC film. 


16617 (BNL-48089) Evaluation of poiyaryl adhesives in 
elastomer-stainless steel joints. Miura, M.; Carciello, N.; 
Sugama, T.; Kukacka, L.E. Brookhaven National Lab., Upton, NY 
(United States). Oct 1992. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE93009794. Source: OSTI; NTIS; GPO Dep. 

Polyaryl thermoplastic adhesives (polyetheretherketone, PEEK, 
polyphenylene sulfide PPS, polyphenylethersulfone, PES) were 
evaluated for ability to bond elastomer to metal for use in geother- 
mal environments. Strength of elastomer-to-metal joints adhesives 
blends (such as in drill pipe or casing protectors) were determined 
using peel tests. Parameters involved in making the joints were 
temperature, time and atmosphere, in addition to type of adhesive. 
Physical chemical analyses have aided endeavors to determine the 
cause of adhesion failure in the joint: differential thermal analyses, 
thermal gravimetric analyses, infrared spectroscopy and electron 
spectroscopy for chemical analysis. Tests showed that joints made 
of adhesive blends which contained greater than 50% PES sur- 
vived simulated geothermal conditions (200C, water vapor pressure 
200 psi) for weeks without significant decrease in peel strength. 
Chemical components of the adhesive appear to be highly stable 
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under the conditions required to make the joints and in subsequent 
exposure to the simulated geothermal environment. 


16618 (CEA-CONF—10809(Rev.)) Leaching of actinides 
from nuclear waste glass: French experience. Vernaz, E.Y.; 
Godon, N. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Mar- 
coule (France). Dept. des Procedes de Retraitement. 1991. [12p.] 
(CONF-911123—: 15. international symposium on the scientific ba- 
sis for nuclear waste management, Strasbourg (France), 5-8 Nov 
1991). Order Number DE93611242. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The activity concentration versus time of a typical LWR glass 
shows that after 300 years most of the activity is attributable to 
three actinides (Np, Pu and Am) and to Tc. This activity de- 
creases slowly, and some 50.000 years are necessary before the 
activity concentration drops to the level of the richest natural ores. 
This paper reviews the current state of knowledge concerning the 
kinetics of actinide release from glass subjected to aqueous leach- 
ing. 


16619 (CEA-CONF—-11083) Damage induced by the elec- 
tronic stopping power of swift heavy ions in insulators. 
Bouffard, S.; Toulemonde, M. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1992. [3p.] (CONF-9203188—: 
Interdisciplinary Conference on Dielectrics: properties, characten- 
sation and applications, Antibes (France), 23-27 Mar 1992). Order 
Number DE93611244. Source: OSTI; NTIS (US Sales Only); INIS. 

When swift heavy ions penetrate through the matter, they re- 
lease their energy by interaction with the target electron gas 
(electronic stopping power). The released energy reaches values 
as high than several ten keV per nanometer of path, so there is 
production of a high density of electronic excitations and ioniza- 
tions. We shall present a general description of the track 
morphologies deduced from Moessbauer spectroscopy, channeling 
Rutherford backscattering experiment, high resolution electron mi- 
croscopy and atomic force microscopy. The efficiency of the 
damage production has been also determined by macroscopic 
measurements such as electrical conductivity. Phenomenological 
models, developed to interpret the damage efficiency, will be dis- 
cussed. (author). 15 figs., 2 figs. 


16620 (CEA-R-5602) Aqueous corrosion of silicate 
glasses. Analogy between volcanic glasses and the French 
nuclear waste glass R717. Goldschmidt, F. CEA Centre d'Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Direction du Cycle 
du Combustible; Paris-11 Univ., 91 - Orsay (France). 30 Oct 1991. 
[150p.] (In French). Order Number DE93611243. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The behaviour of borosilicate glasses upon aqueous corrosion is 
controlled for long periods of time (>10,000 years) by processes 
which are not directly accessible by means of laboratory experi- 
ments. The analogical approach consists here to compare leaching 
performances between the french nuclear waste glass R7T7 and 
natural volcanic glasses, basaitic and rhyolitic ones. The three 
glasses were leached in the same conditions; open system, 90 deg 
C, initial pH of 9.7. Basaltic and R7T7 glasses having the same ki- 
netic of dissolution, the basaltic glass was chosen as the best 
analogue. (author). refs., figs., tabs. 


16621 (CONF-9011320—, pp. 210-213) Preparation of foli- 
ated fine graphite particles with ultra-sonic waves. Sakawaki, 
K. (Mitsui Mining Co. Ltd., Tokyo (Japan)); Yamashita, Y.; Yose- 
moto, Y.; Koba, K. Fuel Society of Japan, Tokyo (Japan). 29 Nov 
1990. 347p. (In Japanese). From The 27th coal science confer- 
ence (1990); Tokyo (Japan); 29-30 Nov 1990. In Proceedings of 
the 27th Coal Science Conference (1990). Order Number 
DE93775950. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome Chiyoda-ku, Tokyo, Japan. 
Graphite powder to be used as raw material for graphite prod- 
ucts is mostly in the form of lump, block or plate, but the foliated 
shape of high aspect ratio is desirable for making full use of crys- 
tallinity. Taking notice of the effect of ultra-sonic waves on the 
Structure of expanded graphite, the manufacture of foliated fine 
g:aphite particles was examined. First, foliated natural graphite of 
about 0.5mm size was immersed in a mixed acid of sulfuric acid 
and nitric acid, washed and dried to be transformed into graphite 
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intercalation compound, which is calcined at 1000°C to prepare ex- 
panded graphite. This graphite is mixed with water and applied 
with ultrasonic waves. Graphite particles thus treated seem to be in 
the form of foliated fine particle crushed by cavitation generated in- 
side and outside the particle. This supposition was confirmed by 
the profile measurement using SEM and TEM. The particles are 
0.1m in thickness and 1-100um in particle size and showed a 
high conductivity. X-ray diffraction confirmed that the graphite has 
a well-developed hexagonal system. 2 refs., 6 figs., 2 tabs. 


16622 (CONF-910645—6) Specimen size effect on fracture 
toughness of nuclear graphites. Romanoski, G.R. Jr.; Burchell, 
T.D. Oak Ridge National Lab., TN (United States). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO5-840R21400. From 20. biennial conference on carbon; 
Santa Barbara, CA (United States); 24-28 Jun 1991. Order Num- 
ber DE93005797. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Graphite is used as a moderator and a structural material in the 
core of HTGRs. Core components are subjected to static and dy- 
namic loadings during assembly and operation. Although design is 
based on a maximum principal stress failure criterion, fracture 
toughness is an important consideration in material selection and 
nondestructive evaluation. In this investigation, fracture toughness 
was measured for three grades of nuclear graphite using three 
sizes of the chevron-notched short rod specimen geometry. Obtain- 
ing fracture toughness measurements that are independent of 
specimen size effects is a prerequisite to extending the fracture 
mechanics approach to full scale components. 


16623 (CRN-92-42) Contribution to the study of damage 
induced by high energy heavy ions in thermal silicon oxide 
films. Busch, M.C. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires; Strasbourg-1 Univ., 67 (France). May 
1992. [145p.] (In French). Order Number DE93611245. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Structural and electric properties of silicon oxide films irradiated 
by high energy xenon, nickel or oxygen ions are studied. The local 
atomic structure modifications are evidenced by infra-red spec- 
troscopy. These modifications are highly dependent of ion mass 
and of irradiation fluence. Point defects are formed by rupture of 
Si-O bonds and the SiO. network is deformed producing high 
stresses at Si-O-Si bonds between tetrahedrons, the decrease of 
the mean value of angles between tetrahedrons is correlated to a 
decrease of silicon interatomic distances and a densification ef- 
fect.Damaging cross-sections and track radii are determined for 
each ion. Damages are annihilated by annealing at 950 deg. C for 
1 hour. Electric properties are degraded by irradiation, the interface 
state density is increased and trapped positive charges are cre- 
ated. These defects are correlated to point defects created by 
broken Si-O bonds inside the volume and at the interface. Deep 
level transient spectroscopy shows vacancy-interstitial defects in- 
creasing in concentration with irradiation fluence. These defects 
are similar to those obtained by irradiation with light particles. 


16624 (DOE/ER/14185—2) Ultrafast optical studies of sur- 
face reaction processes at semiconductor interfaces: Progress 
report, June 1, 1992—May 31, 1993. Miller, R.J.D. Rochester 
Univ., NY (United States). Mar 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER14185. 
Order Number DE93009049. Source: OSTI; NTIS; GPO Dep. 
Rectifying properties of semiconductor liquid junctions make 
them a simple system for converting and storing optical energy. 
However, interfacial electron or hole carrier transfer and competing 
non-radiative (energy loss) channels are not well understood at 
surfaces. This research has explored the use of three optical tech- 
niques, Surface Space Charge Electrooptic Sampling, Surface 
Restricted Transient Grating Spectroscopy, and Femtosecond Opti- 
cal Kerr Spectroscopy (OKE) to obtain time evolution of the 
surface spatial distribution of photogenerated charge carriers, pho- 
tocarrier population dynamics at semiconductor interfaces, and 
solvent modes responsible for charge localization and separation. 
These studies have shown that carriers arrive at GaAs(100) sur- 
faces on the hundred femtosecond time scale. Improvements in 
time resolution, using surface grating spectroscopy, have shown in- 
terfacial hole transfer is occurring on the picosecond time scale. 
The OKE approach to solvent dynamics has determined the 





response of water to a field is multiexpontential with a major relax- 
ation component of 100 femtoseconds. The observed interfacial 
hole transfer to Se-* acceptors is occurring on this same time 
scale. This observation illustrates charge transfer processes can 
occur in the strong electronic coupling limit and can be competitive 
with carrier thermalization. 


16625 (DOE/ER/45153-10) Magnetic properties and critical 
behavior of the conductivity near the M-I transition: Progress 
report, August 1, 1992—-November 30, 1993. Sarachik, M. City 
Coll., New York, NY (United States). Dept. of Physics. Apr 1993. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-84ER45153. Order Number DE93011437. Source: 
OSTI; NTIS; GPO Dep. 

Results of studies of resistivity, magnetoresistance, and Hall co- 
efficient of Si:B are reported. Experiments in the insulating phase 
(hopping conduction) were done on various materials (in-type 
CdSe, doped Si, GaAs, etc.) 


16626 (DOE/ER/45163-30) X-ray and y-ray spectroscopy of 
solids under pressure: Annual technical progress report, Oc- 
tober 1991—October 1992. Ingalls, R.L. Washington Univ., Seattle, 
WA (United States). Dept. of Physics. 30 Apr 1992. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
84ER45163. Order Number DE93010966. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The effort is divided into the following: high pressure transitions 
(Fe, RbCl), XAFS studies of perovskites under pressure (ReO3, 
high-T-superconductors), studies of XANES of alkali halides, and 
Moessbauer studies (iron silicate spinel). 


16627 (DOE/ER/45292-14) NMR and optical studies of 
piezoelectric polymers: Annual progress report, April 1, 1990— 
September 30, 1992. Schmidt, V.H.; Tuthill, G.F. Montana State 
Univ., Bozeman, MT (United States). Dept. of Physics. 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-87ER45292. Order Number DE93010967. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Progress is reported in several areas dealing with piezoelectric 
(electroactive) polymers (mostly vinylidene fluoride, trifluoroethy- 
lene, copolymers, PVF2) and liquid crystals. Optical studies, 
neutron scattering, NMR, thermal, theory and modeling were done. 


16628 (DOE/ER/45463-—1) New carbohydrate-based materi 
als: Progress report, September 25, 1991-November 24, 1992. 
Callstrom, M.R. Ohio State Univ., Columbus, OH (United States). 
Dept. of Chemistry. Jul 1992. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-91ER45463. Order 
Number DE93011116. Source: OSTI; NTIS; GPO Dep. 

We have prepared a series of new carbohydrate-based materials 
based on the use of carbohydrates as a template for the introduc- 
tion of functionality to polymeric materials with complete regio- and 
stereochemical control. The synthesis of these new materials by 
the use of chemical and enzymatic methods allows for the rational 
design of new materials based on the properties of the monomeric 
subunit. These materials have potential applications that range 
from their use in enhanced oil recovery to biodegradable plastics to 


biological applications including targeted drug delivery and enzyme 
stabilization. 


16629 (DOE/FTR-93010124) [International conference on 
advanced composites: Fabrication, processing, properties, de- 
sign and applications]: Foreign trip report, February 12-26, 
1993. Williamson, R.L. EG and G ldaho, Inc., Idaho Falls, ID 
(United States). 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93010124. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Dr. R.L. Williamson, Senior Engineering Specialist in the Chemi- 
cal and Materials Research and Engineering Group at the Idaho 
National Engineering, Laboratory (INEL)/EG&G Idaho, Inc., 
attended the ADVANCED COMPOSITES '93 -— International Con- 
ference on Advanced Composites: Fabrication, Processing, 
Properties, Design & Applications, held in Wollongong, Australia on 
February 14—19, 1993. Purpose of the trip was to participate in the 
technical program by presenting INEL research results, and to ob- 
tain recent information regarding international activities in the field 
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of functional gradient materials (FGM). This report describes the 
content and the traveler contribution to the technical program. 


16630 (DOE/UMTRA-400660-0000) Bentonite-amended soll 
special study: Phase 1 evaluation report. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States); USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Dec 1989. 56p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
82AL14086. (JEGA/UMT—1 289-0517). Order Number DE93005945. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This special study was conducted to assess the viability of soil 
with a high percentage of bentonite added as an infiltration barrier 
in the cover of Uranium Mill Tailings Remedial Action (UMTRA) 
Project disposal cells. To achieve maximum concentration limits 
(MCLs) at several UMTRA Project sites, covers with a very low 
permeability are needed. If alternate concentration limits (ACLs) 
are the appropriate site groundwater compliance strategy, the US 
Department of Energy (DOE) is required to demonstrate, among 
other things, that the infiltration to the disposal cell is as low as 
reasonably achievable, and hence that the cover has a very low 
permeability. When the study discussed here was begun, the 
lowest permeability element available was CLAYMAXap, a manufac- 
tured liner material constructed of natural material (bentonite clay) 
between two geosynthetics.The strength of soil-bentonite mixes 
was measured to see if they could be placed on sideslopes and 
not pose stability problems. Also evaluated were the hydraulic 
conductivities of soil-bentonite mixes. If the strengths and perme- 
abilities of soils with a high percentage of bentonite are favorable, 
the soils may be used as infiltration barriers in current cover de- 
signs without changing pile geometries. The scope of work for this 
study called for a literature review and a two-phased laboratory 
testing program. This report presents the results of the literature 
review and the first phase of the testing program. 


16631 (ETDE-IT-93-71) Radiation induced oxidative degra- 


dation of ethylene-propylene rubber by IR spectroscopy. 


Baccaro, S.; Buontempo, U. ENEA, Casaccia (italy). Area Energia 
e Innovazione. 1991. 5p. (CONF-9107257-1: IAEA meeting on 
stabilization of polymers and organic materials in radiation field, 
College Park, MD (United States), 15-19 Jul 1991). Order Number 
DE93774316. Source: OSTI; NTIS (US Sales Only); INIS. 

IR absorption spectroscopy is a suitable technique to study 
degradation and damaging effects, induced by gamma radiation, 
on polymeric materials. The most important effects, crosslinking 
and oxidative degradation, influence IR spectra which are very 
sensitive to oxidation. Since very few attempts have been made to 
apply IR spectroscopy to quantitatively study the effects of the radi- 
ation degradation of rubbers in hostile environments, ENEA (the 
Italian Agency for New Technology, Energy and the Environment) 
made a preliminary study on radiation induced oxidative degrada- 
tion of an_ ethylene-propylene copolymer crosslinked by 
dicumilperoxide and loaded with 1 mol% antioxidant. The IR spec- 
tra were obtained with a Perkin Eimer FTIR spectrophotometer. 
The spectra showed that exposure of the samples to gamma 
doses resulted in noticeable changes in the absorption bands. In 
analyzing irradiation effects ascribed to the stretching of C=O 
groups produced by the oxidation process, no variations in the me- 
chanical properties of the samples were found although there were 
distinct signs of chemical alteration. 


16632 (ETDE/JP-mf-93781115, pp. 28-32) Magnetic field ef- 
fects on the metal hydride electrode potential. Yamamoto, |. 
(Yokohama National Univ., Yokohama (Japan). Faculty of Engi- 
neering); Yamaguchi, M. 17 Nov 1992. 56p. (in Japanese). In 
Preprints of the 13th Hydrogen Energy System Symposium. Order 
Number DE93781115. Source: OSTI; NTIS (US Sales Only). 

The magnetic field effect on the potential of ferromagnetic metal 
hydride LaCo5Hx electrodes was studied. The equation represent- 
ing change in the potential under the influence of magnetic field 
was derived by introducing the term of magnetic free energy into 
the Nernst’s equation. On the other hand, magnetic field strengths, 
temperatures and potentials were measured for every 5 sec at 
293.2 K in electrolyte temperature while increasing magnetic field 
by 0.25 T/s and applying that of 10 T for 344 sec. As a result, a 
change in the LaCo5Hx electrode potential was estimated to be 
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0.90 mV at 10 T in an a + 6 region, while in experiment, the po- 
tential decreased by 1.0 mV at 293.2 K, resulting in the good 
agreement between the analytical and experimental data. While no 
magnetic field effect was observed on the potential of paramag- 
netic one. This potential change was fully different from a 
well-known MHD effect on electrochemical systems. 8 refs., 2 figs. 


16633 (IC—92/305) Photostimulated attenuation of hyper- 
sound in superlattice. Mensah, S.Y.; Allotey, F.K.; Adjepong, S.K. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [8p.] Order Number DE93611231. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Photostimulated attenuation of hypersound in semiconductor su- 
perlattice has been investigated. It is shown that the attenuation 
coefficient depends on the phonon wave vector q in an oscillatory 
manner and that from this oscillation the band width A of superlat- 
tice can be found. (author). 14 refs, 1 fig. 


16634 (IC-92/356) Experimental study of non-steady state 
moisture diffusional flow in wood. Ayensu, A. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Oct 1992. [10p.] Order 
Number DE93616212. Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments have been conducted to verify the suitability of 
Fick’s second law to describe moisture flow in wood. The moisture 
content change with time were plotted for absorption and desorp- 
tion, and it was observed that these variations follow the same 
trend as modelled on the computer. The mean integral diffusion co- 
efficient D-bar for the wood species were calculated on the basis of 
Boltzmann's solution of Fick’s second law, D-bar ranges from 2.0 x 
10-%cem?/s to 4.2 x 10-%cm?/s for both absorption and desorption. 
(author). 5 refs, 4 figs, 2 tabs. 


16635 (IC-92/357) Computer simulation of non-steady 
state moisture diffusional flow in wood. Ayensu, A. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [9p.] Order 
Number DE93616213. Source: OSTI; NTIS (US Sales Only); INIS. 

Numerical methods have been used to study the problem of 
one-dimensional parabolic diffusional flow of moisture in tropical 
hardwoods. Two computer programmes were written to determined 
the variation of moisture concentration with time at various loca- 
tions in the wood specimen. A ‘gnuplot’ software was used to plot 
the data to simulate the moisture flow for both absorption and des- 
orption. The curves show clearly the non-steady behaviour of the 
differential processes as obtained from the experimental work. (au- 
thor). 4 refs, 2 figs, 2 tabs. 


16636 (INIS-mf-13484) Environmental effects on the struc- 
ture and mechanical properties of twaron fibres. Al-Khatib, N. 
A. University of Jordan, Amman (Jordan). Jun 1992. [111p.] Order 
Number DE93619178. Source: OSTI; NTIS (US Sales Only); INIS. 

Twaron fibres, spun from poly(p-phenylene terphthalamide), were 
environmentally treated by four different procedures: thermal- 
ageing of the fibres at 150 C from 3 to 100 days, thermal ageing of 
the fibres at 300 C between 6 and 120 hours, exposing the fibers 
to direct sunshine for 100 to 800 hours, and exposing another set 
of samples to visible light by transmitting sunshine through glass 
sheets in order to absorb ultraviolet spectrum for 100 to 800 hours. 
Morphology of samples were then characterized quantitatively by x- 
ray diffraction for determination of crystallinity, microparacrystal 
(mPC) sizes, and net plane spacings. Mechanical properties were 
also characterized quantitatively in terms of initial Young's modulus, 
ultimate stress and ultimate strain at the point of failure. Attempts 
have also been made to find out structure-properties relationships. 
Crystallinity of untreated sample was 82% and no practical varia- 
tion in crystallinity was detected after ageing at 150 or 300 C. The 
microparacrystal lateral sizes D,10 and D200 are ageing time de- 
pendent, and increase gradually with time. An increase of 21% 
was detected after 48 days at 150 C, and approximately 50% after 
72 hours of ageing at 150 C. Exposure to direct sunshine or visible 
light caused no loss in crystallinity, but increased the mPC size by 
10% in direct sunshine and 20% in visible light after 600 hours of 
exposure. Initial Young's modulus of treated samples retained over 
90% of the modulus of the untreated fibre regardless of the type of 
treatment (ageing or irradiation). The tensile strength retention and 
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elongation at break retention varied according to the treatment, de- 
creasing at 300 C more than at 150 C. The retention was over 
60% after 800 hours of exposure to sunshine. 


16637 (INIS-SU-340/A, pp. 36) Changes in silicon electrical 
properties under multistage lon implantation. Volod’ko, V.G.; 
Tkach, B.Ya.; Lesnikov, V.P.; Mazur, O.1. AN SSSR, Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. SILICON/radiation effects; ARGON IONS; 
HALL EFFECT; ION IMPLANTATION; KEV RANGE 10-100; Ni- 
TROGEN IONS; PHOSPHORUS IONS; RADIATION DOSES; 
SILICON 


16638 (INIS-SU-342/A, pp. 28-34) Study of electron irradia- 
tion on structure and properties of carbon fibers. Kurolenkin, 
E.I.; Kuznetsov, D.A.; Kostikov, V.I.; Virgil’ev, Yu.S.; Karamurzov, 
B.S.; Khatukhov, V.M.; Kardanov, A.A.; Khokonov, Kh.B. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [101p.] (In Russian). In Physics of radiation damages and ra- 
diation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

PAN-based carbon fibers of VMN-4 grade was irradiated with 4 
MeV electrons to fluence of 1.5x10'® cm-. It resulted in the in- 
crease in parameter C, decrease in crystallite dimensions and 
texture factor. The specific surface area changed. There occurred 
loss of the weight and shrinkage in fiber length. During the irradia- 
tion the tensile strength and elastic module rose. This effect was 
higher in the neutral medium then in air. During the irradiation the 
concentration of desorption products in the fibers (oxygen groups) 
changed. 10 refs.; 9 figs.; 2 tabs. 


16639 (LA-12320-MS) Material sclence experience gained 
from the space nuclear rocket program: Insulators. Wagner, P. 
Los Alamos National Lab., NM (United States). Jul 1992. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93006301. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Although Rover reactors are viewed as the ultimate in high- 
temperature operating systems, many of the materials used in 
these reactors (for example, support rods, control drums, and the 
reflector) have to be held at relatively low temperatures while the 
reactor operates, in order to maintain their structural integrity. Thus 
the insulators needed to separate these temperature domains are 
crucial to the reactor’s ultimate operating times and temperatures. 
All of the reactors that were tested used pyrolytic graphite as the 
primary insulator. However, it had been long planned to replace 
the graphite with zirconium carbide and a lengthy and intensive ef- 
fort to develop the zirconium carbide insulators had been made at 
the time Rover was terminated. This report details research and 
development and the experience we gained with both these insula- 
tor materials. 


16640 (LA-SUB—93-61) Research in the preparation and 
characterization of thermodielectric properties of electrically 
polarized films: Final summary report, 19 June—11 August 
1989. Bloomfield, P.E. (Drexel Univ., Philadelphia, PA (United 
States). Dept. of Materials Engineering). Los Alamos National Lab., 
NM (United States); Drexel Univ., Philadelphia, PA (United States). 
Dept. of Materials Engineering. 18 Sep 1989. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93008463. Source: OSTI; NTIS; GPO 
Dep. 

This period's effort was devoted to preparing film samples from a 
variety of VDF/TrFE copolymer materials, depositing different elec- 
trodes onto the films, and carrying out hysteresis polarization and 
pyroelectric sensitivity measurements on polarized electroded films. 
The large pyroelectric constants achieved for 55/45 - 60/40 mole 
ratio VDF/TrFE copolymers are encouraging, confirming the value 





of PVDF polymers and copolymers as pyroelectric detector films. 
23 figs. 


16641 (LA-UR-93-569) Aligned, short-fiber composites by 
novel flow processing methods. Guell, D.C.; Graham, A.L.; Pap- 
athanasiou, T.; Petrovic, J.J. Los Alamos National Lab., NM 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9303110-1: Advances in polymer processing, Cincinnati, OH 
(United States), 29-31 Mar 1993). Order Number DE93008701. 
Source: OSTI; NTIS; GPO Dep. 

A hydrodynamic method has been employed to align short, rein- 
forcing fibers in polymer matrix composite materials. Samples of 
composite materials were prepared and tested two at a time (one 
with randomly oriented fibers and the other with aligned fibers) to 
isolate and directly measure the effect on mechanical properties of 
aligning the fibers. Data were collected for the ultimate tensile 
strength, modulus of elasticity, and ultimate tensile strain of the 
composite samples prepared. Results show that the aligned fibers 
were approximately twice as effective (as randomly oriented fibers) 
at stiffening and strengthening the composite in the alignment di- 
rection. 5 figs, 20 refs. 


16642 (LBL-32955) Theory of normal and superconducting 
properties of fullerene-based solids. Cohen, M.L. Lawrence 
Berkeley Lab., CA (United States). Oct 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grant DMR91-20269;Grant FD91-20269. Order 
Number DE93007722. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent experiments on the normal-state and superconducting 
properties of fullerene-based solids are used to constrain the pro- 
posal theories of the electronic nature of these materials. In 
general, models of superconductivity based on electron pairing in- 
duced by phonons are consistent with electronic band theory. The 
latter experiments also yield estimates of the parameters character- 


izing these type H superconductors. It is argued that, at this point, 
a “standard model” of phonons interacting with itinerant electrons 
may be a good first approximation for explaining the properties of 
the metallic fullerenes. 


16643 (LNS—166) Neutron diffusion study of the crystal 
field action on the Er* ion in supraconductors with high crit- 
cal temperature. Mesot, J. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)). Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Lab. fuer Neutronenstreuung. Nov 1992. [140p.] (in 
French). Order Number DE93617212. Source: OSTI; NTIS; INIS. 
Superconductivity in the cuprates is believed to be controlled by 
the density of mobile charges in the CuO2 planes. In particular, the 
charge transfer process from the chains to the planes seems to 
play an important role. Consequently, it is crucial to observe 
directly the influence of different types of perturbations on the elec- 
tronic structure of these compounds. The crystal field (CF) 
spectroscopy of the rare earth allows us to make these observa- 
tions, since in the perovskite-type compounds YBazCu3O,(123) 
and YBa2Cu,0,(1248) the replacement of the Y ions by most of 
the magnetic rare-earth (R) ions does not have a detrimental effect 
on the superconductivity. The (2J+1)-fold degeneracy of the 
ground-state J-multiplet of the R ions will be partially lifted under 
the action of the CF potential created by the neighbouring atoms. 
By means of inelastic neutron scattering experiments it is possible 
to observe directly the transitions between the CF states. This 
means that we can obtain useful information on both the structural 
and the charge distribution parameters in the vicinity of the R ion. 
In the 123 and 1248 systems, the R ions are sandwichec between 
two CuOz planes, thus the CF interaction at the R sites constitutes 
an ideal probe of the local symmetry and charge distribution of the 
superconducting planes. In the first part of this work, we discuss 
the importance of the intermediate coupling and J mixing effects on 
the determination of the CF parameters of the 123 compounds. In 
order to quantify the charge transfer process from the chains to the 
planes, we performed a detailed analysis of the CF of Er°+ in the 
123 and 248 compounds under the following conditions: oxygen 
deficiency, Zn and Ni doping of the Cu sites, external pressure and 
fast neutron irradiation. In parallel, we present conclusions ob- 
tained from diffraction experiments. (author) figs., tabs., 113 refs. 
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16644 (ORNL/Sub-89-SB482/01) Fabrication of commercial- 
scale fiber-reinforced hot-gas filters by chemical vapor 
deposition. White, L.R. (Minnesota Mining and Mfg. Co., St. Paul, 
MN (United States). New Products Dept.). Oak Ridge National 
Lab., TN (United States); Minnesota Mining and Mfg. Co., St. Paul, 
MN (United States). New Products Dept. Nov 1992. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93010762. Source: OSTI; 
NTIS; GPO Dep. 

Goal was to fabricate a filter for removing particulates from hot 
gases; principal applications would be in advanced utility processes 
such as pressurized fluidized bed combustion or coal gasification 
combined cycle systems. Filters were made in two steps: make a 
ceramic fiber preform and coat it with SiC by chemical vapor infil- 
tration (CVD). The most promising construction was felt/filament 
wound. Light, tough ceramic composite filters can be made; rein- 
forcement by continuous fibers is needed to avoid brittleness. 
Direct metal to filter contact does not damage the top which simpli- 
fies installation. However, much of the filter surface of felt/filament 
wound structures is closed over by the CVD coating, and the sur- 
face is rough and subject to delamination. Recommendations are 
given for improving the filters. 


16645 (PNL-SA-21583) Temperature and ion-mass depen- 
dence of amorphization dose for ion beam irradiated zircon 
(ZrSiO,4). Wang, L.M. (New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Geology); Ewing, R.C.; Weber, W.J.; Eby, 
R.K. Pacific Northwest Lab., Richland, WA (United States). Dec 
1992. 7p. Sponsored by USDOE, Washington, DC (United States); 
National Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract AC06-76RL01830 ;FG04- 
84ER45099. (CONF-921101-95: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93007881. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The temperature dependence of amorphization dose for zircon 
under 1.5 MeV Kr ion irradiation has been investigated using the 
ANL HVEM-Tandem Facility. Three regimes were observed in the 
amorphization dose-temperature curve. In the first regime (15 to 
300 K), the critical amorphization dose increased from 3.06 to 4.5 
ions/nm?. In the second regime (300 to 473 K), there is little 
change in the amorphizationdose. In the third regime (> 473 K), 
the amorphization dose increased exponentially to 8.3 ions/nm? at 
913 K. This temperature dependence of amorphization dose can 
be described by two processes with different activation energies 
(0.018 and 0.31 eV respectively) which are attributed to close pair 
recombination in the cascades at low temperatures and radiation- 
enhanced epitaxial recrystallization at higher temperatures. The 
upper temperature limit for amorphization of zircon is estimated to 
be 1100 K. The ion-mass dependence of the amorphization dose 
(in dpa) has also been discussed in terms of the energy to recoils 
based on data obtained from He, Ne, Ar, Kr, Xe irradiations and a 
238 Pu-doped sample. 


16646 (SAND-92-0536C) Numerical simulation of dynamic 
fracture of concrete targets impacted by steel rods. Chen, E.P. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930609-1: 8. international 
conference on fracture, Kiev (Ukraine), 8-14 Jun 1993). Order 
Number DE92011655. Source: OSTI; NTIS; GPO Dep. 

Numerical simulation of dynamic fracture of concrete target 
blocks, impacted by steel projectiles, was performed in the present 
study. The specific impact configuration of this study follows the 
experiment series conducted by Hanchak et al., where 610 x 610 
x 178mm? reinforced concrete blocks were impacted by 25.4 mm 
diameter, 143.7 mm long, 0.5 kg, 3.0 caliber-radius-head, ogival 
nose steel rods at impact velocities between 300 and 1000 ms. 
The transient dynamic finite element code LS-DYNA2D was used 
for the numerical analysis. Calculated results were compared to the 
experimental data. Good correlation was obtained. 


16647 (SAND-92-1692C) Strain-relaxed InGaAs buffer lay- 
ers grown by molecular-beam epitaxy for 1.3 um Fabry-Perot 
optical modulators. Hammons, B.E.; Fritz, |.J.; Brennan, T.M.; 
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Howard, A.J.; Olsen, J.A. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9210296-1: North American conference on molecular beam 
epitaxy, Ontario (Canada), 12-14 Oct 1992). Order Number 
DE93006774. Source: OSTI; NTIS; GPO Dep. 

The effects of various growth temperatures on molecular-beam 
epitaxially (MBE) grown compositionally graded, |Ino.33Gao,.¢67As 
buffers and 1.33 um optoelectronic device structures were investi- 
gated. Buffer structures grown at 400°C on GaAs substrates 
showed >99.5% lattice relaxation with minimal threading disloca- 
tion content. Multiple quantum well superlattices grown at 400°C 
upon this buffer exhibited strong excitonic absorption at 1.33 um 
and good surface morphology with slight cross-hatching. A Fabry- 
Perot-cavity reflectance modulator grown at 400°C on this buffer 
exhibited strong excitonic absorption and good reflectance contrast 
at 1.33 um. 


16648 (SAND-—92-1757C) Investigation of misfit dislocation 
configurations in MBE-grown InGaAs layers on misaligned 
GaAs (001) substrates. Werner, P. (Lawrence Berkeley Lab., CA 
(United States)); Zakharov, N.D.; Chen, Y.; Liliental-Weber, Z.; 
Washburn, J.; Klem, J.F.; Tsao, J.Y. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789 
;AC03-76SF00098. (CONF-921101-96: 16. Material Research So- 
ciety international symposium on the scientific basis for nuclear 
waste management fall meeting, Boston, MA (United States), 30 
Nov - 5 dec 1992). Order Number DE93007578. Source: OSTI; 
NTIS; GPO Dep. 

The configurations of misfit dislocations in Ino.2Gao.As/ 
GaAs(001) heterostructures grown on slightly misoriented sub- 
strates was investigated by transmission electron microscopy 
(TEM). Layers 6 nm, 20 nm and 40 nm thick were grown by MBE. 
The substrate was tilted in [110], [110], [120], [210] and [010] di- 
rections at angles between 0° and 10°. Only in the 40 nm thick 
layers networks of 60° and 90° dislocations were formed. Misfit 
dislocations were found at the interface in <110> directions. In the 
substrate tilting range between 0° and 4° the changes in disloca- 
tion density can be expiained by the different character of a and 6 
dislocations. For it substrate tilting above 60 the different disloca- 
tion sets show an increased anisotropy. The misfit dislocations at 
the interface were decorated by In atoms. The influence of three- 
dimensional crystal growth on increasing surface roughness is 
discussed. 


16649 (SAND—92-2768) Tensile properties of epoxy encap- 
sulants. Guess, T.R.; Wischmann, K.B.; Stavig, M.E. Sandia 
National Labs., Albuquerque, NM (United States). Feb 1993. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93008494. Source: 
OSTI; NTIS; GPO Dep. 

Tensile properties were measured for nineteen different formula- 
tions of epoxy encapsulating materials. Formulations were of 
different combinations of two neat resins (Epon 828 and Epon 826, 
with and without CTBN modification), three fillers (ALOX, GNM and 
mica) and four hardeners (Z, DEA, DETDA-SA and ANH-2). Five 
of the formulations were tested at -55, -20, 20 and 60C, one for- 
mulation at -55, 20 and 71C; and the remaining formulations at 
20C. Complete stress-strain curves are presented along with tables 
of tensile strength, initial modulus and Poisson's ratio. The stress- 
Strain responses are nonlinear and are temperature dependent. 
The reported data provide information for comparing the mechani- 
cal properties of encapsulants containing the suspected carcinogen 
Shell Z with the properties of encapsulants containing noncarcino- 
genic hardeners. Also, calculated shear moduli, based on 
measured tensile moduli and Poisson's ratio, are in very good 
agreement with reported shear moduli from experimental torsional 
pendulum tests. 


16650 (STRIPA-TR-92-28) Sealing properties of cement- 
based grout materials. Final report on the Rock sealing 
project. Onofrei, M. (AECL Research, Whiteshell labs., Pinawa, 
MB (Canada)); Gray, Malcolm; Shenton, B.; Walker, Brad; Pusch, 
R.; Boergesson, L.; Karniand, O. Swedish Nuclear Fuel and Waste 
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Management Co., Stockholm (Sweden). Oct 1992. [209p.] Order 
Number DE93620677. Source: OSTI; NTIS; INIS. 

This report presents the results of laboratory studies of material 
properties. A number of different high performance grouts were in- 
vestigated. The laboratory studies focused on mixtures of sulphate 
resistant portland cement, silica fume, superplasticizer and water. 
The ability of the thin films to self seal was confirmed. The surface 
reactions were studied in specimens of hardened grouts. The leach 
rates were found to vary with grout and water composition and with 
temperature. The short-term hydraulic and strength or properties of 
the hardened grout were determined. These properties were deter- 
mined for the grouts both in-bulk and as thin-films. The hydraulic 
conductivities of the bulk, hardened material were found to be less 
than 10-14 m/s. The hydraulic conductivities of thin films were 
found to be less than 10—'' m/s. Broken, the hydraulic conductivity 
of the thin films could be increased to 10-” m/s. Examination of 
the leached grout specimens revealed a trend for the pore sizes to 
decrease with time. The propensity for fractured grouts to self seal 
was also observed in tests in which the hydraulic conductivity of 
recompacted mechanically disrupted, granulated grouts was 
determined. These tests showed that the hydraulic conductivity de- 
creased rapidly with time. The decreases were associated with 
decreases in mean pore size. In view of the very low hydraulic 
conductivity it is likely that surface leaching at the grout/ 
groundwater interface will be that major process by which bulk 
high-performance grouts may degrade. With the completion of the 
laboratory, in situ and modelling studies it appears that high- 
performance cement based grouts can be considered as viable 
materials for some repository sealing applications. Some of the un- 
certainties that remain are identified in this report. (54 refs.). 


16651 (WSRC-RP-93-294) Viscosity measurements on 
clear liquids. Walker, D.D. Westinghouse Savannah River Co., 
Aiken, SC (United States). 9 Feb 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93009893. Source: OSTI; NTIS; GPO Dep. 

During the ITP cold chemical testing program, the efficiency of 
the benzene strippers will be measured and evaluated. Since the 
stripping efficiency is partially dependent upon the dynamic viscos- 
ity of the liquid phase, this property must be measured on samples 
taken during the test program. A procedure to measure the dy- 
namic viscosity of salt solutions was developed from standard 
American Society of Testing and materials (ASTM) methods. The 
SRS procedure differs from the ASTM procedure and, therefore, a 
test program was initiated to determine its accuracy and precision. 
The results of these statistically designed tests are reported else- 
where, but supporting information on the experimental procedures, 
standards, and equipment are given in this report. 
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16652 (PNL-SA-21882) Introduction to the Chemical Man- 
agement System. Sawyer, J.G. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1993. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93008061. Source: OSTI; NTIS; INIS; GPO Dep. 

The CMS, a Laboratory-wide electronic chemical inventory 
tracking system, will assist PNL by estabiishing comprehensive, in- 
tegrated, Laboratory-wide databases supported by consistent and 
standardized procedures for chemical inventory management. It will 
provide PNL with the information needed to meet its current chemi- 
cal management responsibilities and regulatory requirements. Its 
objectives are to provide an inventory of all chemicals being held 
at PNL facilities, to provide a specific location for all chemical con- 
tainers, to ensure that health and safety regulatory codes are being 
upheld, and to provide PNL staff and managers with hazardous- 
chemical information for better inventory management. It is 
composed of 5 modules: chemical purchasing; chemical inventory; 
chemical names, properties, and hazardous groups; reporting; and 
system manager. 


16653 (WSRC-MS-92-476) Data banks of chemical sub- 
stances and their toxicity. Craig, D.K. Westinghouse Savannah 





River Co., Aiken, SC (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-930243-3: Data banks for risk assessment 
workshop, Augusta, GA (United States), 2-3 Feb 1993). Order 
Number DE93006170. Source: OSTI; NTIS; INIS; GPO Dep. 

Rapid proliferation in the development of new chemical com- 
pounds, coupled with the discovery and/or identification of those 
already in existence, has led to a significant need to investigate 
their physicochemical and biological properties, to document the 
knowledge gained, and to communicate that knowledge in as con- 
venient a manner as possible. This paper presents and briefly 
discusses several prominent chemical databases. 
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Refer also to citation(s) 14887, 14891, 14895, 14905, 14978, 
15039, 15105, 15106, 15107, 15108, 15127, 15270, 15293, 15294, 
15295, 15297, 15300, 15314, 15323, 15346, 15350, 15351, 15514, 
15650, 15653, 15975, 16024, 16309, 16545, 16631, 16824, 17124, 
17182, 17219, 17255, 17333, 17334, 17336, 17338, 17429, 17430, 
17479, 18618 


16654 (AECS-PR/RSS—40) Quenching effect of iron on ura- 
nium concentration measurements by fluorimetry in biological 
samples. Hilal, Sana (Atomic Energy Commission, Damascus 
(Syrian Arab Republic)); Othman, Ibrahim. Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Jun 1992. [15p.] (In 
Arabic). Order Number DE93610655. Source: OSTI; NTIS (US 
Sales Only); INIS. 

iron is considered as a strong quencher that reduce the uranium 
fluorescence in biological sample. This effect was studied by two 
methods. In the first method iron concentration was fixed to study 
the effect on different uranium standard solutions. In the second 
method the concentration of uranium standard solutions were fixed 
while different amounts of iron were added if has been found that 
the quenching effect of iron is the same in low concentration of 
uranium, while in high concentration of uranium the quenching ef- 
fect is greater. (author). 1 ref., 4 tabs. 


16655 (BNL-48146) Aerosol particle analysis by Raman 
scattering technique. Fung, K.H.; Tang, |.N. Brookhaven National 
Lab., Upton, NY (United States). Oct 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016. (CONF-9210261—2: Advanced laser technology for 
chemical measurements, Santa Fe, NM (United States), 19-21 Oct 
1992). Order Number DE93005587. Source: OSTI; NTIS; GPO 
Dep. 

Laser Raman spectroscopy is a very versatile tool for chemical 
characterization of micron-sized particles. Such particles are abun- 
dant in nature, and in numerous energy-related processes. In order 
to elucidate the formation mechanisms and understand the subse- 
quent chemical transformation under a variety of reaction 
conditions, it is imperative to develop analytical measurement tech- 
niques for in situ monitoring of these suspended particles. In this 
report, we outline our recent work on spontaneous Raman, reso- 
nance Raman and non-linear Raman scattering as a novel 
technique for chemical analysis of aerosol particles as well as su- 
persaturated solution droplets. 


16656 (CEA-CONF—-11068) Dz and DT gas purification by 
cryosorption on 5 Angstrom molecular sieve. Blet, V. (CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 91 (France)); Labrune, D.; 
Guidon, H.; Hireg, B.; Moll, G. CEA Centre d’Etudes de Bruyeres- 
le-Chatel, 91 (France). 1991. [19p.] (CONF-9106310—-: ISFNT-2: 
2nd international symposium on nuclear fusion technology and ex- 
position, Karlsruhe (Germany), 2-7 Jun 1991). Order Number 
DE93610686. Source: OSTI; NTIS (US Sales Only); INIS. 
Purification of deuterium and deuterium-tritium gas has been per- 
formed by cryosorption of impurities on 5 A molecular sieve as 
adsorbent. This process is efficient for most of the impurities (nitro- 
gen, methane, oxygen, carbon oxides, argon, water) except 
helium. In closed loop operations, their residual levels can be bet- 
ter than 10 vpm during at least 5 hours if the trap temperature is 
sufficiently low (< 93 K). At low temperature, cryosorption of D2 
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and DT gas is significant. Nevertheless, their recovery can be eas- 
ily achieved by heating up the adsorbent. 


16657 (CEA-CONF-11158) Fission track dating of zircon: a 
multichronometer. Carpena, J. CEA Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. Stockage 
Dechets. 1992. [6p.] (CONF-9207181-: 7. International Meeting of 
Thermochronology Nuclear Tracks, Philadelphia, PA (United 
States), 13-17 Jul 1992). Order Number DE93617962. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Scattering in Fission Track ages of zircons of a single rock is 
possible when they present morphological and geochemical varia- 
tions, if the greatest care is not taken in the choice of the etching 
conditions and the counting of tracks. The Fission Track study of 
two heterogeneous populations of zircons from the Mont Blanc 
granite and from the Gran Paradiso gneisses allows to show that 
zircon may work as a multichronometer. 


16658 (DOE/ER/13357—20) Interfacial chemistry in solvent 
extraction systems: Progress report, June 1, 1991-May 31, 
1992. Neuman, R.D. Auburn Univ., AL (United States). Dept. of 
Chemical Engineering. Jan 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-85ER13357. 
Order Number DE93011269. Source: OSTI; NTIS; GPO Dep. 

Research last year emphasized the nature of microscopic 
interfaces, i. e., reversed micelles and other association microstruc- 
tures, which form in both practical and simplified acidic 
organophosphorus extraction systems associated with Ni, Co and 
Na in order to improve on a recently proposed model for aggrega- 
tion of metal-extractant complexes. Also, the macroscopic 
interfacial behavior of extractant molecules and their interactions 
with metal ions which occur in hydrometallurgical solvent extraction 
systems were further investigated. 


16659 (DOE/FTR-93010180) [Training on gas phase analy- 
sis by near infrared-excited Fourier transform Raman 
spectroscopy]: Foreign trip report, December 31, 1992- 
January 11, 1993. Rebagay, T.V. Westinghouse Hanford Co., 
Richland, WA (United States). 29 Jan 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE93010180. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Teofila V. Rebagay, Principal Scientist of Special Analytical Stud- 
ies, Processing and Analytical Laboratories, Westinghouse Hanford 
Company, Richland, Washington (Telephone: 509-373-3174) made 
a trip to the United Kingdom (FTMS Trip No. 9208324) from 31 De- 
cember 1992 to 11 January 1993. The purpose of this trip was to 
attend two training courses that were not available in the United 
States. These courses were: (1) a four-day training on gas phase 
analysis by near infrared-excited Fourier transform Raman spec- 
troscopy (NIR FT-Raman) and (2) a one-day training on Fourier 
transform infrared-photoacoustic spectroscopy (FTIR-PAS) instru- 
mentation and a demonstration of fiber optic remote sensors. 


16660 (DPW-53-1366) Stability resin column feed solution. 
Jenkins, W.A. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 10 Nov 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-394). Order Number DE93009272. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This reference letter dated November 10,1953 suggests an in- 
vestigation into the stability of the resin column feed solution at 
elevated temperature (45-50°C) under agitation with an air spurge. 
Since the laboratories at the Savannah River Plant wee not yet 
equipped to handle radioactive materials, it was requested that 
steps be taken to initiate a program at Knolls Atomic Power Labo- 
ratory concerning this problem. 


16661 (EML-551) Semi-annual report of the Department of 
Energy, Office of Environmental Restoration and Waste Man- 
agement, Quality Assessment Program. Sanderson, C.G.; 
Klusek, C.S. USDOE Environmental Measurements Lab., New 
York, NY (United States). 4 Jan 1993. 172p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93005384. Source: OSTI; NTIS; GPO Dep. 
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This Quality Assessment Program (QAP) is designed to test the 
quality of the environmental measurements being reported to the 
Department of Energy by its contractors. Since 1976. real or syn- 
thetic environmental samples that have been prepared and 
thoroughly analyzed at the Environmental Measurements Labora- 
tory (EML) have been distributed at first quarterly and then 
semi-annually to these contractors. Their results, which are re- 
turned to EML within 90 days, are compiled with EML’s results and 
are reported back to the participating contractors 30 days later. A 
summary of the reported results is available to the participants 3 
days after the reporting deadline via a modem-telephone connec- 
tion to the EML computer. This is the 42nd report of this program. 


16662 (FRNC-TH-3722) Application of nuclear reaction 
analysis to the study of hydrogen and benzene adsorption on 
monocrystals of nickel and of the alloy PtsgNis9. Benmansour, 
M. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique Nu- 
cleaire. Feb 1992. [104p.] (In French). Order Number DE93610547. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Contribution of nuclear reaction analysis to studies of gas ad- 
sorption on surfaces comes from their ability to measure adsorbate 
concentrations lower than one monolayer with high accuracy. 
Study of hydrogen analysis by 'H('N, ay)'*C reaction has al- 
lowed to define the analytical characteristics of these methods. 
Deuterium analysis by *D('SN, py'®N and 2D('5N, ny)'®O reac- 
tions has allowed a study of coadsorption of benzene and H using 
D-labelled molecules, the carbon concentration being determined 
from the 'C(d, po)'SC and 'C(p, +)'4N reactions. The nuclear re- 
action on H has been firstly applied to the measurement of room 
temperature H coverage of Ni (111). The maximum surface 
coverage of 0.6 (+ 0.05) monolayer is in good agreement with pre- 
viously published values. Then, H adsorption on (111) and (110) 
faces of Ptso Niso alloy has been studied at 115 to 400 K and 
10-§ to 10-4 mbar. H coverage at saturation, obtained for low 
temperature adsorption, is 0.92 (+ 0.1) monolayer on (110) face 
and 0.18 (+ 0.04) monolayer on (111) face. These values are no- 
tably lower than saturation coverages of Ni and Pt single crystals. 
For (110) surface, H adsorption energy has been deduced from 
adsorption isobares and its variation with coverage determined. An 
interpretation of the results, taking into account the different segre- 
gation profiles of the metallic atoms for these two faces, is 
proposed. in a benzene - H coadsorption study on Ni (111), the 
measurement of H, D, and C concentrations on the surface was 
used to show the room temperature predominant surface reaction. 


16663 (GSCAN-P-91-2) Radiogenic age and Isotopic stud- 
les: Report 5. Geological Survey of Canada, Ottawa, ON 
(Canada). 1992. [271p.] Order Number DE93610548. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is one of an annual collection of reports presenting data 
from the Geochronology Section of the Continental Geoscience Di- 
vision of the Geological Survey of Canada (GSC). The main 
purpose of this collection is to make geochronological and other ra- 
diogenic isotope data produced by the section available promptly 
to the geological community. Reports make full presentation of the 
data, relate these to field settings and make comparatively short in- 
terpretations. Other geochronological and isotope data produced in 
the laboratory but published in outside journals or separate GSC 
publications are summarized at the end of this report. Report 5 
contains 24 papers from most regions of Canada, but particularly 
from British Columbia. The Geochronology Laboratory has, over 
the years, provided substantial U-Pb dating for the Cordilleran Divi- 
sion of the Geological Survey of Canada in Vancouver, and the 
results of a number of these studies are presented this year. A 
compilation of K-Ar ages is given. (figs., tabs., refs.). 


16664 (IC-92/341) Nonradiative state in essential olls from 
aromatic plants. Rai, A.K. International Centre for Theoretical 
Physics, Trieste (italy). Oct 1992. [6p.] Order Number 
DE93615987. Source: OSTI; NTIS (US Sales Only); INIS. 
Emission and absorption spectra of oils (Mint species and Cym- 
bopogan species) have been recorded in the visible and ultraviolet 
region using JY3CS spectrofluoremeter and Backman DU-70 spec- 
trophotometer respectively. Our results show the presence of 
strong nonradiative state in the ultraviolet region. It is also found 
that the fluorescence intensity of these oils are comparable to that 
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of Rh 6G dye in methanol solution. The main spectral features in 
the absorption spectra of mint species are found to be due to the 
absorption of menthol and menthone. Spearmint oil shows an extra 
absorption band which is not present in Japanese and Peppermint 
oils. (author). 7 refs, 2 figs. 


16665 (INCT—2108/V/C/A) Separation of lanthanides by 
liquid-liquid extraction in the HNO3-HDEHP system. Krejzier, J.; 
Siekierski, S. Institute of Nuclear Chemistry and Technology, War- 
saw (Poland). 1990. [36p.] Contract CPBP 01.18 and 03.08. Order 
Number DE93616000. Source: OSTI; NTIS (US Saies Only); INIS. 

Extraction of La, Pr, Nd and Sm in the HNO3-HDEHP system 
has been studied. The distribution ratios have been measured as a 
function of HNO3 and HDEHP concentration. Extraction isotherms 
at different HNO3 concentrations were determined for the lan- 
thanides studied. The dependence of the distribution ratio of the 
microcomponent on the concentration of the macrocomponent was 
studied for the La-Pr, La-Nd, Pr-Nd and Nd-Sm pairs. Processes 
for removal of praseodymium impurities from lanthanum as well as 
for separation of neodymium from samarium have been proposed. 
3 refs., 26 figs., 15 tabs. (author). 


16666 (INIS-BR-3077) Thickness determination of metallic 
films by x-ray fluorescence spectrometry with wavelength dis- 
persion. Salvador, V.L.R.; Scapin Junior, W.S. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1991. [1p.] (in Portuguese). (CONF-9110453-: 31. Brazilian 
Congress on Chemistry, Recife (Brazil), 21-25 Oct 1991). Order 
Number DE93610549. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THIN FILMS/thickness; ALUMINIUM; 
EVAPORATION; GLASS; NICKEL; SUBSTRATES; THICKNESS; 
X-RAY FLUORESCENCE ANALYSIS 


16667 (INIS-BR-3080) Chemical characterization of silver 
alioy by x-ray fluorescence spectrometry techniques. Scapin, 
M.A.; Salvador, V.L.R. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1991. [1p.] (In Portuguese). 
(CONF-9110453—: 31. Brazilian Congress on Chemistry, Recife 
(Brazil), 21-25 Oct 1991). Order Number DE93610550. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILVER ALLOYS/x-ray fluorescence analy- 
sis; NITRIC ACID; THIN FILMS 


16668 (INIS-BR-3095) As, Hg, Sb and Se determination in 
biological materials by neutron activation analysis. Favaro, 
D.I.T.; Maihara, V.A.; Vasconcellos, M.B.A.; Armelin, M.J.A. Insti- 
tuto de Pesquisas Energeticas e Nucleares (JPEN), Sao Paulo, SP 
(Brazil). 1991. [1p.] (CONF-9110462-: 7. Brazilian Congress on 
Toxicology, Niteroi (Brazil), 19-25 Oct 1991). Order Number 
DE93610551. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANTIMONY/neutron activation analysis; 
ARSENIC/neutron activation analysis; MERCURY/neutron activa- 
tion analysis; SELENIUM/neutron activation analysis; ANTIMONY; 
ARSENIC; BIOLOGICAL MATERIALS; MERCURY; SELENIUM 


16669 (INIS-BR-3113) Brazil Geologic Basic Survey Pro- 
gram - Barbacena - Sheet SF.23-X-C-Ill -Minas Gerais State. 
Brandalise, L.A. Departamento Nacional de Producao Mineral 
(DNPM), Brasilia, DF (Brazil); Companhia de Pesquisas de 
Recursos Minerais (CPRM), Belo Horizonte, MG (Brazil). Superin- 
tendencia Regional de Belo Horizonte. 1991. [183p.] (in 
Portuguese). Order Number DE93620279. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present report refers to the Barbacena sheet (SF.23-X-C-lll) 
systematic geological mapping, on the 1:10,000 scale, related to 
the Levantamentos Geologicos Basicos do Brasil Program - PLGB, 
carried out by CPRM for the DNPM. Integrated to geochemical and 
geophysical surveys, the geological mapping not only yielded geo- 
physical and geochemical maps but a consistent to the 1:100.000 
scale Metallogenetic/Provisional one as well. The geological map- 
ping carried out during the Project has really evidenced that 
samples of distinct stratigraphic units had been employed to define 
the one and only isochrone. However geochronologic Rb/Sr dating 
performed during the geological mapping phase evidenced 
Archean ages for rocks of the Sao Bento dos Torres Metamorphic 
Suite (2684 + 110 m.y.) and ages of about 2000 m.y. for the 





Ressaquinha Complex rocks. An analysis of crustal evolution pat- 
terns based on geological mapping, gravimetric survey data, 
aeromagnetometry and available geochronologic data is given in 
the Chapter 6, Part Il, in the test. Major element oxides, trace- 
elements and rare-earths elements were analysed to establish 
parameters for the rocks environment elucidation. Geochemical 
survey was carried out with base on pan concentrated and stream 
sediments distributed throughout the sheet. (author). 


16670 (INIS-mf-13393) Design and construction of a sys- 
tem to analyze Radon 222 by means of alpha spectroscopy. 
Martinez, J.B. Universidad Autonoma del Estado de Mexico, Toluca 
(Mexico). Facultad de Quimica. 1991. [80p.] (In Spanish). Order 
Number DE93614759. Source: OSTI; NTIS (US Sales Only); INIS. 
Design and construction of a system to measure gaseous Radon 
222 which arise from a source of Radium 226 electrodeposited in a 
stainless dise is described. Such a system allows to differentiate 
the energies of radium where they come from, as well as energies 
of daughter products. In this way it is possible to have a more pre- 
cise measure of the alpha activity of this isotope. The system was 
constructed in a stainless steel hermetic container made of the 
camera, a cape and a valve, the used sample was a standards of 
Radium 226 attained from carnotite ore. The Radon 222 alpha par- 
ticles, as well as the alpha particles of its decay products namely 
Polonium 210. Polonium 218 and Polonium 214 were identified by 
a surface barrier detector. The results in this manner obtained 
shows clearly well definite peaks of Radon 222 and also peaks of 
the Radon 222 daughter products with energies of 5.43, 5.31, 6.0 
and 7.69 Mev respectively. The system allows to separate and to 
indentify the energies of Radon and its daughter products coming 
directly from a standard solid sample of Radium 226 (Author). 


16671 (INIS-mf-13436) Latin American conference on the 
applications of the Moessbauer effect. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164p.] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). Order Number DE93615942. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This work includes all the papers presented at the LACAME’S2 
Latin American conference on the applications of the Moessbauer 
effect, held in Buenos Aires (Argentine Republic), from 5th. through 
9th., 1992. 


16672 (INIS-mf—-13452) Non linear-least-squares fitting for 
pixe spectra. Benamar, M.A. (Centre de Developpement des 
Techniques Nucleaires, Algiers (Algeria). Laboratoire des Tech- 
niques Nucleaires); Tchantchane, A.; Benouali, N.; Azbouche, A.; 
Tobbeche, S. Secretariat d’Etat a la Recherche, Algiers (Algeria). 
Oct 1992. [16p.] Order Number DE93617963. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An interactive computer program for the analysis of Pixe spectra 
is described. The fitting procedure consists of computing a function 
which approximates the experimental data. A nonlinear least- 
squares fitting is used to determine the parameters of the fit. The 
program takes into account the low energy tail and the escape 
peaks. 


16673 (INIS-mf-13453) Preliminary study of daily selenium 
level intake in algeria: Etude preliminaire du taux de selenium 
dans la ration alimentaire algerienne. Benamar, M.A. (Centre de 
Developpement des Techniques Nucleaires, Algiers (Algeria). Lab- 
oratoire des Techniques Nucleaires); Tchantchane, A.; Tobbeche, 
S. Secretariat d’Etat a la Recherche, Algiers (Algeria). Oct 1992. 
[11p.j] (In French). Order Number DE93617964. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The amount of selenium in onions and potatoes was measured 
by Pixe (particle Induced X-ray Emission) in the Nuclear Center at 
Bordeaux-Gradignan (CNBG). The goal of this work is to investi- 
gate the level of selenium concentration that may be consumed by 
different class of people. 


16674 (INIS-mf-13468) Ra/Ca separation by lon exchange 
chromatography. Flores Mendoza, J. Universidad Autonoma del 
Estado de Mexico, Toluca (Mexico). Facultad de Quimica. 1990. 
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[59p.] (In Spanish). Order Number DE93618977. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Ra/Ca separation by ion exchange. The objective of this work 
was to acquire knowledge of the chromatographic behaviour of the 
alkaline earth cations calcium, barium and radium and the obten- 
tion of well-defined alpha spectra of *2© Ra. Three cationic ion 
exchange resins (Dower 50 W-X8, AG 50W-XB and Merck |) and 
three complexing agents (ethylenediaminetetraacetic acid, citric 
acid and tartaric acid) at various pH values have been investi- 
gated. The three types of ions are fixed on the resins at pH 4.8; 
calcium is eluted at pH between 5 and 6 depending on the resin; 
barium and radium are eluted at pH values from 8 to 11. Radium is 
also eluted with a 2 M nitric acid solution, from which it can be 
electrodeposited on a stainless steel disk potassium fluoride as 
electrolyte at pH 14. The electrolysis is conducted for 18 hours 
with a current of mA. Under these conditions high resolution alpha 
spectra were obtained for 226 Ra, which was practically free from 
radioactive contaminants (Author). 


16675 (INIS-mf-13475) Analysis of powdered milk by PIXE 
(Proton Induced X-ray Emission). Desales Galeana, G. Universi- 
dad Autonoma del Estado de Mexico, Toluca (Mexico). Facultad de 
Quimica. 1990. [94p.] (In Spanish). Order Number DE93618939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work was to establish the conditions to ana- 
lyze elements of Z>15 in powdered milk samples using the PIXE 
technique. Ten different commercial samples were analyzed: 2 
full-cream, 3 half-cream and 5 for infant feeding. They were all pur- 
chased in Toluca City, Mexico. Thick targets were prepared and 
irradiated with 1.5 and 3 MeV protons beam in Mexico's Nuclear 
Center Tandem Van de Graff Accelerator. The obtained data were 
analyzed by two computers programs. Iron, the reference element 
was analyzed by atomic absorption spectrometry. Concentrations 
of the following elements: phosphorus, chlorine, potassium, cal- 
cium, chrome, iron, cobalt, nickel, copper, zinc, bromine, rubidium, 
molybdenum and cadmium were evaluated. The concentrations of 
the first four elements were usually high, whereas those of the 
other elements remained in some ppm. The experimental condi- 
tions set up in this work were suitable for the analysis of powdered 
milk and can be applied to other organic samples (Author). 


16676 (INIS-mf-13490) Analysis of mercury in environmen- 
tal samples. Schoester, F.S. (Universidad Nacional de Ingenieria, 
Lima (Peru)). Universidad Nacional de Ingenieria, Lima (Peru); In- 
stituto Peruano de Energia Nuclear, Lima (Peru). 1992. [156p.] (In 
Spanish). Order Number DE93618940. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The possibility to determine mercury in sub-ppm levels in biologi- 
cal samples has been studied through neutron activation analysis , 
using as standards aliquots of mercury nitrate solution, deposited 
on treated cellulose with thio acetamide and ammonia. Sample and 
standards were irradiated simultaneously in quartz ampoules dur- 
ing 8 hours at a flux of 5 x 10'° n/cm* s and were counted in a 
hyper pure germanium detector after 4 weeks of decay. Correc- 
tions were made for the interference of 75Se in the 279 keV 
photopeak used in the determination. The results obtained for the 
reference materials IAEA-H-8(horse kidney), IAEA-M A-A2(fish 
flesh) and JAEA-M A-A-1(cope pod homogenate) were 
(0.91+0.07), (0.56+0.02) and (0.17+0.02) ppm, versus certified 
values of (0.91+0.08), (0.47+0.02) and (0.28+0.01) ppm respec- 
tively. (EMR). 54 refs., 8 app. 


16677 (INIS-mf-13494) 4. International symposium on anal- 
ysis and detection of explosives, Jerusalem (israel): Program 
and abstracts. Weizmann Inst. of Science, Rehovoth (Israel); 
israel National Police, Jerusalem (Israel). Sep 1992. [70p.] (CONF- 
9209325—: 4. International symposium on analysis and detection of 
explosives, Jerusalem (Israel), 7-10 Sep 1992). Order Number 
DE93620280. Source: OSTI; NTIS (US Sales Only); INIS. 

From all the presentations given at the 4. International Sympo- 
sium on Analysis and Detection of Explosives (September 7-10, 
1992, Jerusalem, Israel), three were considered in INIS scope and 
separately indexed. 


16678 (JINR-R—14-91-502) Determination of Th content in 
specimens with the aid of +-rays and a-particiles. Otgonsurehn, 
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O. (Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions); Ehnkhzhin, L.; Gehrbish, Sh.; Perely- 
gin, V.P.; Petrova, R.I. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [7p.] (In Russian). Order Number 
DE93615956. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuc. Tracks. Radiat. Meas. 

The experiments on improving track technique of Th content de- 
termination in natural samples have been performed. For Th 
concentration measurements the -y-rays with the energies 18 and 
20 MeV were used. For -y-rays energy interval 6 - 23.5 MeV the ra- 
tio of fission fragment tracks densities Ny/N7,, for thick targets of 
these elements has been obtained. That ratio ranges from 1.7 to 
3.2 with the maximum at y-ray energy at ~ 15 MeV. The deter- 
mined Th concentrations in the calibrated Th standards and 
ironmanganese modules agrees within experimental error bar with 
the known values. For 9.1 MeV/nucl. a-particies the track density 
ratio Ny/Np, has been found equal (1.06+0.07), but the Th content 
was lovered down-possibly due to the vertical unhomogeneity of a- 
particle beam and also due to partial thermal fading of the tracks in 
mica. 7 refs.; 2 figs.; 1 tab. 


16679 (JINR-R—14-91-516) Investigation of the efficiency of 
thermal power plant wastes filtration. Kobzev, A.P. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Neu- 
tron Physics); Shirokov, D.M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. [4p.] (In Russian). Order Num- 
ber DE93610552. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Organizing Comittee of the 4.All-Union confer- 
ence on the nuclear-physical methods of analysis in environmental 
control, Alma-Ata (RU), 26-28 Nov 1991. 

The method of elementary analysis of ashed wastes of a thermal 
power plant is described. The method is based on two complemen- 
tary methods: Rutherford backscattering spectrometry and particle 
induced X-ray emission. Its application to investigating the effi- 
ciency of thermal power plant wastes filtration is discussed. 1 ref.; 
1 fig.; 1 tab. 


16680 (Juel-2443) Texture analysis with neutron bending 


on geological/mineralogical multi-phase samples using a lo- 
cally resolving detector and profile analysis. Merz, P.L. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Festkoer- 


perforschung; Bonn Univ. (Germany). Feb 1991. 160p. (In 
German). Order Number DE93774612. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the context of this work, the NANCY four circuit diffractometer 
of the University of Bonn at the RRJ2 research reactor at KFA 
Juelich was equipped with a linear locally resolving scintillation de- 
tector JULIOS. To evaluate the diffractogram occurring at a pole 
figure measurement, user-friendly profile analysis and other evalua- 
tion programs were developed on the PC. The course of evaluation 
was largely automated, so that only a few interactive steps are re- 
quired. The measuring period of a sample is usually two to three 
days. Up to 35 pole figures are produced, depending on the phase 
conditions of the examined sample. The evaluation of up to 900 
diffractograms with the aid of the automatically running profile anal- 
ysis program takes between 30 and 100 minutes on a 20 MHz PC 
386. Pole figure datafiles are produced from the intensity data ob- 
tained in this way by a conversion program. The texture analyses 
of copper pyrites ores introduced here are connected with geologi- 
cal questions. (orig.). 


16681 (LA-SUB-93-102) Reactions in supercritical fluids: 
Final report. Los Alamos National Lab., NM (United States). 
Aug 1990. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93009413. Source: OSTI; NTIS; GPO Dep. 

It was found that certain metal oxide form carbonates when ex- 
posed to SC CO,* and this discovery has been the driving force 
behind our work. This report summarizes work carried out over 
several years, and includes the following: Reaction of rare earth 
(RE) oxides with supercritical CO. (SC C02) to form carbonates. 
Extraction of rare earths from minerals, using the above mentioned 
reactions. Reaction of solutions of RE with SC C0. to form carbon- 
ates. Reaction of mixtures of barium, copper and yttrium or 
lanthanum to precipitate homogeneous mixtures for use in the syn- 
thesis of 1:2:3 superconductors. Measurement of the extent of 
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extraction of several organic ligands and their metal complexes in 
SC COz. Measurement of the solubilities of naphthalene and an- 
thracene in SC COz. Measurement of the molar absorptivity of 
anthracene and naphthalene in SC COo. 


16682 (LA-SUB-—93-142) Research efforts in the extraction 
of actinides using new tetradentate ligands: Final report, June 
1, 1991—April 15, 1992. Ensor, D.D. (Tennessee Technological 
Univ., Cookeville, TN (United States). Dept. of Chemistry). Los 
Alamos National Lab., NM (United States); Tennessee Technologi- 
cal Univ., Cookeville, TN (United States). Dept. of Chemistry. 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93009787. Source: 
OSTI; NTIS; GPO Dep. 

The synergistic extraction of two light actinides, thorium and 
uranium, with mixtures of 4-benzoyl-3-methyl-1-phenyl-2-pyrazolin- 
5-one, HBNPP, 4-hexanoyl-3-methyl-1-phenyl-2-pyrazolin-5-one, 
P, and 4,4'-nonanedioyl-bis(3-methyl-1-phenyl-2-pyrazolin-5-one), 
HeNDBP with the tri-n-octyl phosphine oxide (TOPO) has been 
studied. The distribution of these ions between HN0O3/NaNO, at an 
ionic strength of 1.0 M and the organic phase has been detected. 
Studies show, with the ligands alone, HoNDBP is much more effec- 
tive than either HBNPP or BHNPP. The slope-analysis treatments 
indicate formations of fh(NDBP)2, Th(BNPP),, and Th(EWP), for 
Th**, and U02.(NDBP), U02(BMPP)2, and U02(HMPP)> for U02*? in 
the organic phase. With the addition of TOPOas a neutrai donor, 
Th** shows a high extraction ability with the mixtures of chelate lig- 
ands and TOPO, and the order of the extraction power is H2NDBP 
> HHNPP x HBNPP within the range studied. Whereas, U02** 
shows significant increase in the extraction distribution and the ex- 
traction power follows the same order. Results show that in the 
TOPO systems, separation factors were much less than in the 
pyrazoione systems without TOPO. 


16683 (LBL-33157) Using coherent illumination to extend 
HRTEM resolution: Why we need a FEG-TEM for HREM. 
O'Keefe, M.A. Lawrence Berkeley Lab., CA (United States). Nov 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. (CONF-9210311-2: Microstruc- 
tures of materials conference, Berkeley, CA (United States), 22-23 
Oct 1992). Order Number DE93007724. Source: OSTI; NTIS; GPO 
Dep. 

Resolution of a high-resolution transmission electron microscope 
(HRTEM) has traditionally been defined in terms of its Scherzer 
resolution limit at optimum defocus. However, even beyond the 
Scherzer limit, spatial frequencies can be transferred from the 
specimen to the image, out to the so-called information limit of the 
electron microscope. The information limit of the HRTEM is deter- 
mined by the degree of energy spread in the electron beam used 
to illuminate the sample. Since a HRTEM equipped with a 
field-emission gun (FEG) will produce an electron beam of high co- 
herence with little energy spread, it can achieve an improved 
information-limit, and can thus be used to produce through-focus 
series of images containing information well beyond its nominal 
(Scherzer) resolution limit. Suitable computer processing of such 
series of images can produce composite images at resolutions ap- 
proaching the microscope information limit. For such a FEG-TEM, 
combined with suitable computer image processing, resolution can 
approach 1A. 12 refs., 9 figs. 


16684 (OEFZS-4650) Reduction of thallium, uranium and 
cobalt at the dropping mercury electrode in presence of 9 
fluorenone in aqueous sodium perchlorate. El-Maraghy, S.B. 
(Chemistry Dept., Faculty of Education, Ain-Shams Univ., Roxy, 
Cairo (Egypt)); Abdelmoati, E.; Topaloglou, A. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Oct 1992. [17p.] 
Order Number DE93614769. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Reduction of Tit, UO.** and Cot** at the dropping mercury 
electrode in presence of 9-fluorenone (9-fl) in aqueous sodium per- 
chlorate were studied. TI* give two polarographic waves, these 
waves increase with increasing concentrations of TI*. A linear rela- 
tonship was obtained for the plot of ly vs. Cr+ for the first wave, 
showing that this wave can be taken for the determination of Tl+ in 
this media. Uranyl ion is reduced giving a polarogram consisting of 
two waves. The first wave represents the reduction of UO,** from 





+6 — +4 state, and the second wave represents the reduction of 
UO2++ from +4 — 3 state. Co++ give a polarogram consisiting of 
one wave, E, ;2 of this wave = -1.40 V as. SCE. (authors). 


16685 (ORNL/FTR-4526) [Spectroscopic ellipsometry]: 
Foreign trip report, January 10-26, 1993. Jellison, G.E. Jr. Oak 
Ridge National Lab., TN (United States). 10 Feb 1993. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93009031. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The traveler attended the First International Conference on 
Spectroscopic Ellipsometry in Paris, France, and presented an in- 
vited paper entitled “Data Analysis for Spectroscopic Ellipsometry.” 
The traveler also visited four laboratories in Europe to discuss vari- 
ous aspects of visible and infrared spectroscopic ellipsometry, and 
thin-film growth. The traveler presented a seminar entitled “Spec- 
troscopic Ellipsometry: A Technique for Thin-Film and Bulk 
Materials Analysis” at each of the last three sites visited. 


16686 (PINSTECH-NPD—132) Bremsstrahiung background 
and quantitation of thin biological samples. Khan, K.M. 
Pakistan Inst. of Nuclear Science and Technology, Islamabad (Pak- 
istan). Nuclear Physics Div. Feb 1991. [22p.] Order Number 
DE93617153. Source: OSTI; NTIS (US Sales Only); INIS. 

An inherent feature of all electron-excited X-ray spectra is the 
presence of a background upon which the characteristic peaks of 
interest are superimposed. To extract the x-ray intensity of the 
characteristics lines of interest, it is necessary to subtract this 
background, which may be due to both specimen generated 
Bremsstrahlung and extraneous sources, from a measured x-ray 
spectrum. Some conventional methods of background subtraction 
will be briefly reviewed. It has been seen that these conventional 
methods do not give sufficiently accurate results in biological analy- 
sis where the peaks of interest are not well-separated and most of 
the peaks lie in the region where the background is appreciably 
curved. An alternative approach of background subtraction for such 
samples is investigated which involves modelling the background 
using the currently available knowledge of x-ray physics and en- 
ergy dispersive detectors. This method is particularly suitable for 
biological samples as well as other samples having an organic ma- 
trix. 6 figs. (author). 


16687 (SAND—92-2382C) Wide range Hz sensor using cat- 
alytic alloys. Hughes, R.C.; Buss, R.J.; Reynolds, S.W.; Jenkins, 
M.W.; Rodriguez, J.L. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9305124—1: Chemical sensor symposium, Honolulu, HI (United 
States), 16-21 May 1993). Order Number DE93007591. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A new Wide Range Hydrogen Sensor fabricated on a silicon chip 
is described. A single die measuring 4 mm by 4 mm has four 
different kinds of hydrogen sensors, a heater and a temperature- 
measuring thin metalfilm. Chemiresistors made from thin films of a 
Pd/Ni alloy give an accurate measure of hydrogen concentrations 
from 0.1 to 100%, while Metal-insulator-Silicon (MIS) capacitors 
are used for hydrogen concentrations down to about 1 ppM. A 
microprocessor controlied circuit is described that combines tem- 
perature control and signal processing. 


16688 (SER/CDM-LA-31) Qualitative analysis of rare earth 
elements contained in the phosphogypsum. Chegrouche, S. 
(Centre de Developpement des Materiaux, Algiers (Algeria)); Mel- 
lah, A. Secretariat d’Etat a la Recherche, Algiers (Algeria). Oct 
1992. [13p.] (In French). Order Number DE93614153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this study, we have characterized the phosphogypsum from 
the industrial phosphoric acid of Annaba chemical plant (Algeria). 
This procedure was achieved by x-ray diffraction in order to know 
different forms of sulphates contained in the phosphogypsum be- 
fore its treatment. After chemical treatment, we have identified 
qualitatively the rare earth by x-ray fluorescence spectrometry. 


16689 (VAEC-B—009) Activation analysis of yttrium in rare 
earth ores using 15 MeV bremsstrahlung. Hoang Dac Luc (Viet- 
nam Nat. Atom. Ener. Com. (Viet Nam)); Nguyen Thanh Hung. Viet 
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Nam National Atomic Energy Commission, Ha Noi (Viet Nam). 16 
Jun 1992. [5p.] Order Number DE93620281. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Yttrium concentration in rare earth ores was determined via the 
isomeric state ®9™Y by photo activation using 15MeV 
bremsstrahlung from a microtron. Correction for residual dead time 
was used. Interference from zirconium was taken into account. The 
sensitivity of determination was 10-5g/g. (author). 2 refs; 3 figs; 2 
tabs. 


16690 (YJT—92-20) Determination of uranium series ra- 
dionuclides Pa-231 and Ra-226 using liquid scintillation 
counting (LSC). Saarinen, L. (Helsinki Univ. (Finland). Dept. of 
Radiochemistry); Suksi, J. Nuclear Waste Commission of Finnish 
Power Companies, Helsinki (Finland). Oct 1992. [28p.] Order Num- 
ber DE93620282. Source: OST!; NTIS; INIS. 

Methods were developed for determining naturally occurring 
alpha-active Pa-231 and Ra-226 isotopes in rock samples. The 
purpose of the measurements is to aid interpretation of uranium 
series data obtained in the context of analogue studies on radionu- 
clide migration. Isotopes are separated from uranium and thorium 
by ion exchange chromatography and measured with a low-level, 
low-background liquid scintillation counter using pulse-shape analy- 
sis (PSA). The activity of Ra-226 is measured via its alpha-active 
daughter nuclide Po-214. PSA allows measurement of a yield 
traces of different decay mode at the same time: beta-active Pa- 
together with alpha-active Pa-231 and gamma-emitting Ba-133 with 
alpha-active Po-214. Simultaneous measurement ensures the relia- 
bility of the yield determination. Determination limits were 5.3 mBq 
for Pa-231 and 3.7 mBq for Ra-226. The limit for Pa-231 equals 
0.12 Bq of U-238 in radioactive equilibrium. The disequilibrium be- 
tween Pa-231 and U-235 in a sample can be distinguished from 
equilibrium when the disturbance causing the disequilibrium is not 
older than 120 000 years. Corresponding time for the Ra-226/U- 
238 activity ratio is about 6500 years. In migration analogue studies 
around uranium deposits, where concentrations of these isotopes 
are well above the determination limits, the methods can be applied 
to obtain information for interpreting uranium series data. (orig.). 
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Refer also to citation(s) 14828, 14884, 14885, 14888, 14906, 
14922, 14942, 14961, 15060, 15071, 15102, 15128, 15168, 15212, 
15214, 15260, 15402, 15661, 15705, 15770, 16175, 16228, 16561, 
16628, 16681, 16719, 17341, 17346, 17443, 17454, 17494, 17604, 
18166, 18528 


16691 (BARC—1992/E/013) Studies on inorganic ex- 
changer: zirconium antimonate. Dash, A. (Bhabha Atomic 
Research Centre, Bombay (india). Isotope Div.); Balasubramanian, 
K.R.; Murthy, T.S. Bhabha Atomic Research Centre, Bombay (in- 
dia). 1992. [48p.] Order Number DE93616008. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The inorganic exchanger zirconium antimonate has been 
prepared and its characteristics evaluated. A method has been de- 
veloped for the separation of °°Sr and '4*Ce from fission products 
solution using this exchanger. (author). 23 refs., 18 f igs., 9 tabs. 


16692 (CDM/LSO-LA-55) Chromatographic analysis of 
organophosphorus extracting agents: TBP,D2EHPA and TOPO 
determination by gas-phase chromatography. Azzouz, A. (Cen- 
tre de Developpement des Materiaux, Algiers (Algeria). Organic 
Synthesis Laboratory); Meddour, Laaidja; Akliouat, Zahia. Secre- 
tariat d’Etat a la Recherche, Algiers (Algeria). Oct 1992. [13p.] 
Order Number DE93614160. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present work summarizes preliminary experiments dealing 
with the analysis of the main organophosphorus extracting agents 
TBP, DEHPA and TOPO widely used in hydrometallurgy and 
particulary in uranium one treatment. In order to ovoid the ther- 
modegraduation processes of such compounds, an adequate 
combination of vaporization temperature and the carrier gas flow, 
ie, the time contact of the compounds in column must be made. In 
this context, the present work was justly achieved in order to elab- 
orate a only the separation but also the accurate determination of 
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the compounds dealt with. One can remark that maintaining con- 
stant the temperature and slightly varying the flow velocity of the 
carrier gas, the peaks of TBP and butanol were better separated. 
Nevertheless, a limitation may appear when nitrogen flow is raised 
up to 30m1/mn. This is essentially due to the lose polarity and their 
analogous chemical behaviours. Thus one can conclude that such 
compounds can be easily determined in the ranges of 0-60% for 
D2EHPA, for TOPO and 24% for TBP. The determination accuracy 
for all compounds varies between 0.005 and 0.12%. Thus, one can 
conclude that the organophosphorus extracting agents such as 
TBP, D2EHPA and TOPO can be easily determined without 
previous purification. The isothermal conditions are strongly recom- 
memded in this case because of the quickness of the technique. 
The secondary products resulting from the synthesis process do 
not affect greatly the determinations of such compounds and their 
accuracies. 


16693 (CEA-CONF—11159) ECR plasma source in a flaring 
magnetic field. Meis, C. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Direction du Cycle du Combustible); Com- 
pant La Fontaine, A.; Louvet, P.; Meyer, R.L. CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direction du Cy- 
cle du Combustible. 1992. [4p.] (CONF-9209310—: 3. Congress of 
the French Physical Society, Nancy (France), 17 Sep 1992). Order 
Number DE93617171. Source: OSTI; NTIS (US Sales Only); INIS. 

The propagation and absorption of an electromagnetic wave, 
near the electron cyclotron zone, of a cold plasma (Te x 1-5 eV) 
confined in a flaring magnetic field is studied. The case of both ex- 
traordinary and ordinary modes has been considered. Temperature 
effects and electron-neutral collisions have been taken account in 
the dielectric tensor. 


16694 (CNIC-O00588) FUZZY clustering of N, N’- 
disubstituted amides. Xu Jingming (inst. of Nucl. Energy 
Technology, Tsinghua Univ. (China)); Song Chongli. China Nuclear 
Information Centre, Beijing, BJ (China). Mar 1992. [13p.] (In Chi- 
nese). (TSHUNE-0033.). Order Number DE93610695. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The fuzzy mathematics was used in the clustering of N, N’- 
disubstituted amides according to their behavior of extracting U, Pu 
and HNOs. From the fuzzy clustering results it is shown that the 
substituting radical with R, R’ in the molecular structure of some 
amides will determine extraction behavior, and R plays more im- 
portant role than R’ and R- Some proposals have been raised for 
improving future studying. The investigation indicates that it is pos- 
sible to study the relationship between the structure of extraction 
agent and extraction behaviour by using fuzzy mathematics. 


16695 (CONF-9111294—, pp. 269-272) Hydrogenation of 
aromatics over transition metal catalysts. Ogata, E. (The Uni- 
versity of Tokyo, Tokyo (Japan). Faculty of Engineering); Niki, E. 
Fuel Society of Japan, Tokyo (Japan). 7 Nov 1991. 387p. (in 
Japanese). From 28. coal science symposium and 91st special 
meeting on coke; Osaka (Japan); 7-8 Nov 1991. In Proceedings of 
the Joint Meeting of The Fuel Society of Japan (1991).: 28th Coal 
Science Conference/91st Coke Meeting. Order Number 
DE93776037. Source: OSTI; NTIS; Available from The Fuel Soci- 
ety of Japan, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Hydrogenation of naphthalene, two isomers of methylinaphtha- 
lene and nine isomers of dimethylnaphthalene was studied using 
such five catalysts as metallic iron (Fe) and ruthenium (Ru), nickel- 
molybdenum oxides (Ni-Mo-O), nickel-molybdenum sulfides 
(Ni-Mo-S) and synthetic pyrite (FeS2). As a result, hydrogenation of 
naphthalene rings was strongly affected by catalysts used and the 
position and number of methyl groups connected with the naphtha- 
lene ring. The catalytic activity was generally strong in the order of 
FeS2 < Fe < Ni-Mo-O < Ru = Ni-Mo-S. In all cases, mono- or 
dimethyltetralins were observed as main products, and in general, 
hydrogenation of the methyl-substituted moiety was more difficult 
than that of non-substituted moiety. In addition, there were isomers 
or even stereoisomers of hydride, and such isomers could be used 
as one of indexes for evaluating the selectivity of catalysts. 6 tabs. 


16696 


(DOE/ER/13436-7) New generation of group contr- 
bution and equation-of-state models: Annual report, 1992. 
Sandler, S.I. Delaware Univ., Newark, DE (United States). Center 
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for Molecular and Engineering Thermodynamics. 1992. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-85ER13436. Order Number DE93007309. Source: OSTI; 
NTIS; GPO Dep. 

A major activity of the past year was research on equation of 
state parameter mixing rules in order to be applicable to complex 
mixtures which heretofore could only be described by activity coef- 
ficient models. Work on the UNIFAC/association model (group 
contribution methods) and on chain molecules and polymers is de- 
scribed. A new viscosity model was developed for hydrocarbons 
and petroleum reservoir fluids. 


16697 (DOE/ER/13544-T4) Laser spectroscopy and dy- 
namic of transient species: Progress report, June 1, 1992—May 
31, 1993. Clouthier, D.J. Kentucky Univ., Lexington, KY (United 
States). Dept. of Chemistry. Feb 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-86ER13544. 
Order Number DE93011265. Source: OSTI; NTIS; GPO Dep. 

Work on sub-Doppler spectroscopy of thioformaldehyde is near- 
ing completion; the sub-Doppler structure in the H2CS spectrum 
correlates with previous observations of anomalously long fluores- 
cence lifetimes and reduced quantum yields of fluorescence under 
collision-free conditions. Singlet-triplet perturbations are large and 
occur haphazardly when levels in the two states are near- coinci- 
dence. High-resolution FTIR spectra of many bands of HCOCI and 
DCOCI have been recorded. Laser fluorescence on formic acid is 
being studied. Reactive jet spectroscopy is being used to produce 
new reactive intermediates in F2/Ar gas streams. Preliminary ex- 
periments are underway in S3 and S, systems. 


16698 (DOE/ER/14151—3) Molecular eigenstate spec- 
troscopy: Application to the intramolecular dynamics of some 
polyatomic molecules in the 3000 to 7000 cm-' region: 
Progress report, September 1, 1990—January 31, 1993. Perry, 
D.S. Akron Univ., OH (United States). Dept. of Chemistry. Jan 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-90ER14151. Order Number DE93010084. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This project uses high resolution infrared spectroscopy to probe 
the mechanism of intramolecular vibrational redistribution (IVR) in 
ultracold isolated polyatomic molecules. Single resonance spectra 
of 1-butyne and ethanol show that qualitatively different coupling 
mechanisms dominate in each case anharmonic and Coriolis cou- 
pling respectively. A random matrix method for simulation of these 
spectra has been implemented which allows estimation of the 
strength of the various mechanisms at each stage of the coupling 
process. A new infrared double resonance (IRDR) technique em- 
ploying two high resolution F-center lasers has been developed. 
IRDR spectra of propyne in the 2v, region explicitly reveal a two 
stage coupling mechanism involving anharmonic and z-type Coriolis 
interactions. The data span the range between traditional high res- 
olution spectroscopy where all line positions can be fit precisely by 
an explicit Hamiltonian and the domain of statistical spectroscopy. 


16699 (DOE/ER/14173-T1) Catalytic synthesis of silicon 
carbide preceramic polymers: Polycarbosilanes: Technical re- 
search progress report, October 1, 1991-—September 30, 1992. 
Berry, D.H. Pennsylvania Univ., Philadelphia, PA (United States). 
Oct 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER14173. Order Number 
DE93008634. Source: OSTI; NTIS; GPO Dep. 

Polycarbosilanes are the most successful and widely studied 
class of polymer precursors for silicon carbide, but traditional meth- 
ods for their synthesis are inefficient and nonselective. This project 
is focused on developing transition metal catalysts for the synthesis 
of polycarbosilanes and other preceramic polymers. In recent work 
we have developed the first homogeneous transition metal cata- 
lysts for the dehydrogenative coupling of simple alkyl silanes to 
oligomeric and polymeric carbosilanes, H-(SiR2CR’2)n-SiR3. The 
coupling of alkylgermanes, however, yields the corresponding 
oligomeric poly(germanes) (Ge-Ge). Future work will help elucidate 
the mechanisms of these catalytic process, explore the use of hy- 
drogen acceptors as reaction accelerators, and develop new and 
more active catalysts. 





16700 (DOE/ER/14236-1) Dynamical analysis of highly 
excited molecular spectra: Progress report, January 1, 1992- 
August 27, 1992. Keliman, M.E. Oregon Univ., Eugene, OR 
(United States). Dept. of Chemistry. [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
92ER14236. Order Number DE93010771. Source: OSTI; NTIS; 
GPO Dep. 

Methods of spectral analysis, pattern recognition, and assign- 
ment are sought using nonlinear dynamics (bifurcation theory, 
phase space classification, and quantization of phase space struc- 
tures) for the analysis of excited vibrational spectra of molecules 
with strong nonlinear resonances and classical chaos (normal 
mode analysis is inadequate). A vector method is being applied to 
excited CoH2. Analysis is being performed of standard fitting 
Hamiltonians for triatomics. 


16701 (DOE/ER/14254—1) Homolytic activation of hydrocar- 
bons and hydrogen by persistent metal radicals: Progress 
report, January 1, 1992—-November 1, 1992. Heinekey, D.M. 
Washington Univ., Seattle, WA (United States). 1992. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-92ER14254. Order Number DE93010775. Source: OSTI; 
NTIS; GPO Dep. 

The following Re radicals were studied: 
Re(diphos)2(CO)CI, (7>-CPh3)Re(CO)s3, 
(R=Me, benzyl). 


Re(CO)3(PR3)o ’ 
and Re(CO)3(PRa)o-R 


16702 (DOE/ER/14294—1) Composition dependence of fluid 
thermophysical properties: Theory and modeling: Progress 
report. Ely, J.F. Colorado School of Mines, Golden, CO (United 
States). Dept. of Chemical Engineering and Petroleum Refining. 29 
Mar 1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER14294. Order Number 
DE93011119. Source: OSTI; NTIS; GPO Dep. 

Objectives are studies of equilibrium/nonequilibrium properties of 
asymmetric fluid mixtures through computer simulation (CS), devel- 
opment of predictive theories of mixture equilibrium properties, 
development and application of selection algorithm methodology for 
mixture equations of state, and use of theory to develop new engi- 
neering design models for fluid mixtures. Kirwood charging method 
CS of Lennard-Jones mixtures with large size ratios verified the 
Kirkwood-Buff/Baxter method of calculating chemical potentials. CS 
of n-butane showed that the rheology is not a function of system 
size. A modified stepwise regression algorithm was developed and 
applied to HFC R134a. An analytical expression was developed for 
conformal solution size correction for mixtures. The extended cor- 
responding states theory (ECST) can be applied to systems having 
large polarity differences; an accurate representation was devel- 
oped of bulk phase properties of water-hydrocarbon systems. It 
was found how to force ECST to reach the correct virial limit. 


16703 (DOE/ER/45204-12) [Multifunctional nanocomposite 
materials}: Progress report. Pennsylvania State Univ., University 
Park, PA (United States). [1993]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-85ER45204. 
Order Number DE93011049. Source: OSTI; NTIS; GPO Dep. 

These novel nanocomposites are microporous nanometal inter- 
calated clays which have been prepared by a polyol process at 
200C and a novel microwave-hydrothermal process using ethylene 
glycol. These novel nanocomposites have been found to be useful 
in the conversion of coal to asphaltenes. A crystalline tin (IV) arse- 
nate hydroxide hydrate has been made and its lithium selective ion 
exchange properties have been measured. This exchanger has 
shown high lithium selectivity. Selective exchange of divalent tran- 
sition metal ions in cryptomelane-type manganic acid with tunnel 
structure have also been studied. Several pillared clays have also 
been synthesized and their Mg**, Lit and UO,** selectivity has 
been measured. The pillared clays appear to show some Li selec- 
tivity. 


16704 (DOE/PC/90042-T3) Development of a catalyst for 
conversion of syngas-derived materials to isobutylene: Quar- 
terly report No. 3, September 30, 1991-December 30, 1991. 
Gajda, G.J. UOP, Inc., Des Plaines, IL (United States). 3 Apr 1992. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC22-91PC90042. Order Number DE93007602. Source: 
OSTI; NTIS; GPO Dep. 

The CO conversion and isobutylene yield for Runs 11 to 20 (ex- 
cept run 12) at the conditions of 450°C, 1,200 psig, and 1,920 gas 
hourly space velocity (GHSV), Is given in Table 2. These condi- 
tions generally provide the maximum CO conversion for each run. 
Runs 5 to 10 is also provided in Table 2 for a comparison. The 
description of the catalysts also given in Table 2 includes the com- 
position, method of preparation, and calcination temperature for 
each catalyst tested. Data for Runs 12 and 21 are at different con- 
ditions, as discussed later in this report. The conversion and yield 
data were obtained at relatively short times on-stream (~11 hours). 
The extent of catalyst deactivation has not been determined. The 
freshly precipitated CeO. catalyst, IS-9, is by far the most active 
but is poorly selective to lsobutene. The catalyst primarily produces 
saturated by-products. The commercial CeO. IS-8, had low sur- 
face area and little activity. Earlier tests show that lowering the 
calcination temperature of precipitated catalysts produced higher 
surface areas, higher tetragonal content, higher activity and higher 
yields. The ZrO, sol-gel catalysts show a similar relationship. A 
comparison of Run 9 (ZrOz calcined at 600°C) and Run 16 (ZrO. 
calcined at 500°C) shows that with the decrease in temperature: 
the surface area almost doubles (81 m?/g vs. 45 m*/g); the 
tetragonal phase increased from 10 to 55%; and CO conversion in- 
creases (23.9 vs. 30.2%). However, the isobutylene yield remained 
essentially the same (2.23 vs 2.21%). 


16705 (IC-92/337) On the thermal ignition with variable 
pre-exponential factor. Okoya, S.S. International Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1992. [8p.] Order Number 
DE93616009. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is concerned with the exothermic chemical reaction, 
taking the diffusion of the reactant into account and assuming an 
Arrhenius temperature dependence with variable pre-exponential 
factor. Of particular interest is the Frank-Kamenetskii parameter 6 
which we explicitly obtained in terms of the dimensionless activa- 
tion number « and the peak temperature excess 6m under 
physically reasonable assumptions. (author). 9 refs, 1 fig., 2 tabs. 


16706 (INIS-mf-13471) Study by the positron annihilation 
technique of Graft copolimerization of methyl! methacrylate in 
polyethylene induced by gamma radiation. Zaldivar Gonzalez, 
M.E. Universidad Autonoma del Estado de Mexico, Toluca (Mex- 
ico). Facultad de Quimica. 1992. [95p.] (in Spanish). Order Number 
DE93618984. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation initiated grafting is a very broad field which has at- 
tracted considerable interest over the last two decades. Graft 
copolymers may combine suitable properties of two polymeric com- 
ponents. Radiation methods are particulary appropiate for the 
production of a large variety of graft copolymers having interesting 
properties. lonizing radiation has provided a convenient and clean 
method to activate a sustrate polymer and undoubtedly, it has 
added impetus to this field of research. In the present work, graft 
polymerization of methyl methacrylate (MMA) onto low density 
polyethylene (LDPE) was carried out. The effect of gamma ray 
irradiation dose on the grafting degree was investigated for two dif- 
ferent methods: direct and preirradiation. The best method to 
prepare the copolymer for the LDPE film thickness studied: 0.05 
and 0.2 mm., was direct method. In both polyethylene thickness, 
the grafting degree increased as a function of the reaction time. 
However, grafting for LDPE 0.2 mm. it is better, because the 
copolymer with that thickness conserve the main physical- 
chemistry properties of the LDPE along the different grafting 
degrees obtained, which it is important for practical purposes. In- 
frared spectroscopy was used to probe the changes ocurred in the 
LDPE structure with the graft of MMA, first spectrum showed typi- 
cal bands for LDPE structure, while in the second spectrum new 
bands appeared which corresponded to PMMA structure grafted 
onto LDPE. Positron annihilation lifetime technique was applied to 
study the copolymer microstructure according to increase of graft- 
ing degree. O-PS lifetime and intensity tend to decrease. This 
behavior could be due to the diminution of free volume in the origi- 
nal LDPE matrix as grafting proceeds. Copolymer morphology was 
observed using optical microscopy (Author). 
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16707 (INIS-mf-13488) Studies of some reactions between 
uranyl halides and hydrocarby! anions. Alarouri, A. University of 
Jordan, Amman (Jordan). Apr 1987. [55p.] Order Number 
DE93618985. Source: OSTI; NTIS (US Sales Only); INIS. 
Reactions of uranyl halides (UO sub 2 X sub 2) with hydrocarbyl 
anions of the type (R=Ar sup - or Ar sub n H sub 3 sub - sub nC 
sup -), result in the formation of thermally unstable intermediates 
({UO sub 2 R sub 2 X sub 2] sup - sup 2) which undergo thermoly- 
sis to give uranium dioxide and organic products. The type of 
organic product obtained depends on the thermolysis pathway of 
the intermediate. If the intermediate thermolysis occurs via H- 
abstraction, the monomer RH is formed, and if thermolysis occurs 
via reductive elimination (coupling) the dimer R-R is obtained. The 
thermolysis pathways, the yield of organic products, and the type 
of these products are discussed on the basis of electronic and 
steric factors. When the hydrocarbyl group used is benzilic, the 
main factor that controls reactivity is found to be electronic. On the 
other hand, the steric factor is the main factor that controls the re- 
activity in the case of phenolic type hydrocarbyls. Differences in 
reactivity between uranyl chloride and uranyl bromide towards hy- 
drocarbyl anions are discussed. 25 refs., 2 figs., 3 tabs. (A.M.H.). 


16708 (IS-T-1541) The surface characterization of a series 
of hydroxybenzenes on Ag(i11): An EELS and TDS study. 
Nielsen, B.S. Ames Lab., IA (United States). 27 Jan 1993. 262p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. Order Number DE93007541. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Interaction of a series of hydroxybenzenes with Ag(111) is inves- 
tigated by thermal desorption spectroscopy (TDS) and high 
resolution electron energy loss spectroscopy (EELS). Stud- 
ied were the mono-hydroxybenzene, phenol, the o-, m- 
and p-dihydroxybenzenes, catechol, resorcinol, hydroquinone, 
respectively, and the 1,2.3-trihydroxybenzene, pyrogallol. Dehydro- 
genation of the hydroxyl groups upon adsorption is not directly 
observed in the TDS studies: however, the EELS results suggest 
possible dehydrogenation. The apparent O-H bond scission is at- 
tributed to hydrogen bonding between the surface molecules or to 
the orientation of the O-H bond aids with respect to the metal sur- 
face. Orientations of the mono- and dihydroxybenzene molecules 
are temperature dependent, whereas that of the trihydroxybenzene 
may be attributed to the number and position of the hydroxyl 
substitutents. Phenol and catechol both undergo an inclined-to- 
perpendicular orientational change. Resorcinol and hydroquinone 
undergo a perpendicular-to-inclined transformation. Finally, pyrogal- 
lol remains inclined at all temperatures until decomposition. 


16709 (JINR-E—18-91-549) Radioactive isotope and isomer 
separation with using light induced drift effect. Hradecny, C. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions); Slovak, J.; Tethal, T.; Ermolaev, 1.M.; 
Shalagin, A.M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [12p.] Order Number DE93610763. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Appl. Radiat. Isot. 

The isotope separation with using light induced drift (LID) is dis- 
cussed. The basic theoretical characteristics of the method are 
deduced: separation simultaneously with an arbitrary high enrich- 
ment and without significant losses; separation productivity up to 
100 yg/h. These characteristics are sufficient and very convenient 
for separation of expensive radioactive isotopes and isomers which 
are applied in medicine and science. The first experimental separa- 


tion of the radioactive isotopes (***4Na) by using the LID effect is 
reported. 13 refs.; 5 figs. 


16710 (LA-SUB-—93-50) Mission readiness review for the re- 
lease of nickel carbonyl and trifluoromethyl bromide NICARE: 
Final report. Stokes, C.S. (Franklin Research Center, Norristown, 
PA (United States). Valley Forge Corporate Center); Murphy, W.W.; 
Kershner, A.D. Los Alamos National Lab., NM (United States); 
Franklin Research Center, Norristown, PA (United States). Valley 
Forge Corporate Center. 15 May 1989. 46p. Sponsored by Na- 
tional Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008672. Source: OSTI; NTIS; GPO Dep. 
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An experiment has been proposed, using a chemical release 
payload containing Ni(CO)4, and CF3Br. The NICARE payload, de- 
signed for flight on a NASA Terrier-Black Brant vehicle, consists of 
aluminium tanks for containing 65 pounds each of the carbonyl and 
CFs3Br. Both materials are discharged through explosive valves. 
This report presents payload schematics, physical constants, 
chemical reactivity, and toxicity information. Environmental assess- 
ment and payload loading procedures are also included. 


16711 (LBL-33219) Towards rotationally state-resolved dif- 
ferential cross sections for the hydrogen exchange reaction. 
Vrakking, M.J.J. Lawrence Berkeley Lab., CA (United States). Nov 
1992. 166p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93007735. Source: OSTI; NTIS; GPO Dep. 

The hydrogen exchange reaction H + Hz — He + H (and its iso- 
topic variants) plays a pivotal role in chemical reaction dynamics. It 
is the only chemical reaction for which fully converged quantum 
scattering calculations have been carried out using a potential en- 
ergy surface which is considered to be chemically accurate. To 
improve our ability to test the theory, a ‘perfect experiment’, mea- 
suring differential cross sections with complete specification of the 
reactant and product states, is called for. In this thesis, the design 
of an experiment is described that aims at achieving this goal for 
the D + He reaction. A crossed molecular beam arrangement is 
used, in which a photolytic D atom beam is crossed by a pulsed 
beam of He molecules. DH molecules formed in the D + Ho reac- 
tion are state-specifically ionized using Doppler-free (2+1) 
Resonance-Enhanced Multi-Photon lonization (REMPI) and de- 
tected using a Position-sensitive microchannel plate detector. This 
detection technique has an unprecedented single shot detection 
sensitivity of 6.8 10° molecules/cc. This thesis does not contain ex- 
perimental results for the D + H2 reaction yet, but progress that 
has been made towards achieving this goal is reported. in addition, 
results are reported for a study of the Rydberg spectroscopy of the 
water molecule. 


16712 (ORNL/FTR-4530) [Dyeing of textiles]: Foreign trip 
report, January 23-28, 1993. Basaran, O.A.; Cochran, H.D. Oak 
Ridge National Lab., TN (United States). 24 Feb 1993. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93009032. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

We visited the world headquarters of the Ciba-Geigy Corporation 
in Basel, Switzerland. We presented seminars on the research be- 
ing carried out in our groups at the Oak Ridge National Laboratory 
(ORNL). The Ciba scientists, in turn, gave seminars to us on their 
R&D work on the dyeing of textiles. We also held technical discus- 
sions on applying color to textiles and toured their experimental 
and pilot-scale facilities. The remainder of the visit was spent mak- 
ing plans for technical collaborations between Ciba/USA and ORNL 
on the dyeing of textiles. 


16713 (PS+129) Characterization of the geometrical prop- 
erties of agglomerated aerosol particles. Weber, A.P. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer inst. 
(PSI), Villigen (Switzerland). Dec 1992. [85p.] Order Number 
DE93617169. Source: OSTI; NTIS; INIS. 

A method for the absolute mass determination of agglomerated 
aerosol particles is presented. Based on this method it is possible 
to determine simultaneously and in situ mass, exposed surface 
and mobility diameter. From these measurements the fractal 
dimension of aerosol particles can be derived. For silver agglomer- 
ates produced by spark discharge it was found that they are 
bifractal. The fractal dimension was 3 in the free molecular regime 
and 1.9 in the transition regime. By variation of the gas mean free 
path it was shown that the region where the agglomerate structure 
changes from close-packed particle to low density agglomerates 
depends on the Knudsen number. In the free molecular regime the 
fractal dimension was not at all affected by any change of the gen- 
eration conditions. Only sintering caused an increase in the density 
which was attributed to mass transport within the agglomerate. In 
the transition regime the fractal dimension remained constant with 
increasing monomer concentration and with increasing flow rate, 
but it increased with increasing pressure, increasing Ar:He ratio 
and with increasing sintering temperature. For sintering this effect 





was explained by the minimization of the surface free energy. It 
was found that the structure changing rate is proportional to the 
product of sintering temperature and residence time in the sintering 
oven. By carefully adjusting the temperature it is possible to 
produce agglomerates of a well defined structure. In desorption ex- 
periments of '°6] from silver and carbon agglomerates it could be 
shown that the desorption behavior is different. It was found that 
the desorption enthalpy of iodine from graphite and silver particles 
were -142 kJ/mol and -184 kJ/mol, respectively. Moreover, it was 
demonstrated that the 1°! attachment to particles is different for 
silver agglomerates with the same mobility, but different structures. 
(author) 41 figs., refs. 


16714 (UM-P-92/22) Calculated dynamical scattering in a 
fibrous protein structure. Dyson, P.W. (Melbourne Univ., 
Parkville (Australia). School of Physics); Spargo, A.E.C.; Tulloch, 
P.A.; Johnson, A.W.S. Melbourne Univ., Parkville, VIC (Australia). 
School of Physics. [1992]. [2p.] (CONF-9208150—-: 27. annual 
meeting of the Microbeam Analysis Society (MAS) (United States) 
and the 19th annual meeting of the Microscopical Society of 
Canada (MSC), Boston, MA (United States), Aug 1992). Order 
Number DE93610697. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of dynamical electron scattering on the amplitudes 
and phases diffracted by the microcrystals of an alpha-helical 
coiled-coil protein have been investigated by computer simulation 
using a model structure derived from relatively low resolution data 
recorded at liquid nitrogen temperature. The projected potential of 
this model show only small departure from the weak-phase-object 
approximation predictions, with amplitudes increasing almost lin- 
early with thickness and phases nearly constant up to thickness of 
200 Angstroems. 4 refs., 3 figs. 


4004 Electrochemistry 
Refer also to citation(s) 16229 


16715 (LBL-33367) In situ characterization of interfacial 
and bulk properties of lithium polymer batteries using 4-probe 
DC techniques. Liu, Meilin (Georgia Inst. of Tech., Atlanta, GA 
(United States). School of Materials Science and Engineering); 
Visco, S.J.; De Jonghe, L.C. Lawrence Berkeley Lab., CA (United 
States). Nov 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-921101— 
90: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93007699. Source: OSTI; NTIS; GPO Dep. 

The use of transient and steady-state 4-probe techniques for the 
evaluation of the limitations to performance in solid-state electro- 
chemical devices is described. The application of sequential, bipolar 
square-wave current pulses to a solid polymer cell with two internal 
reference electrodes allows separation of the polarization behavior 
of the various components of the cell, and indicates the rate limit- 
ing processes in the cell. Careful design of the experimental cell 
and appropriate selection of current pulse width allows evaluation 
of fundamental kinetic and transport properties, as well as activa- 
tion parameters. Steady state constant-current measurements 
using 4-probe cells allows in situ observation of interface stability 
and/or polarization as a function of time as the cell is cycling. 


4005 Photochemistry 
Refer also to citation(s) 15717, 16229, 16831, 17358, 17443 


16716 (BNL-48487) Photoconductivity measurements of x- 
ray absorption fine structures in liquids in the soft x-ray 
region: Si and Cl K-edge. Sham, T.K. (University of Western On- 
tario, London, ON (Canada). Dept. of Chemistry); Xiong, J.Z.; 
Feng, X.H.; Holroyd, R.A.; Yang, B.X. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States); Natural Sciences and Engineering 
Research Council of Canada, Ottawa, ON (Canada); Ontario Cen- 
tre for Materials Research, Kingston, ON (Canada) DOE Contract 
AC02-76CH00016. (CONF-9208160-6: 7. international conference 
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on x-ray absorption fine structure, Kobe (Japan), 23-29 Aug 1992). 
Order Number DE93006670. Source: OSTI; NTIS; INIS; GPO Dep. 
Photoconductivity measurements of X-ray absorption fine struc- 
tures (XAFS) at the Si and Cl K-edge have been carried out in a 
liquid cell for (CH3)4,Si [(CH3)3Si],Si and eitheras a pure liquid or 
2,2,4-trimethylpentane solution. It is found that for the pure liquids 
and their concentrated hydrocarbon solutions, all K-edge XAFS 
spectra are inverted as expected under the condition of total ab- 
sorption. A sharp conductivity dip is also observed in CCl, at the Cl 
K-edge. The concentration dependence of the XAFS spectrum of 
CCl, is reported. These results are discussed in terms of soft X-ray 
induced ion yields of the solute and solvent molecules in liquids. 


16717 (DOE/ER/13500-T3) The photodissociation and re- 
action dynamics of vibrationally excited molecules: Technical 
progress report, 1992-1993. Wisconsin Univ., Madison, WI 
(United States). 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13500. Order Number 
DE93010896. Source: OSTI; NTIS; GPO Dep. 

We have used combined vibrational overtone excitation and laser 
induced fluorescence detection to study dissociation dynamics of 
hydroxylamine (NH2OH), have performed our first laser induced 
grating experiments on water, and have begun assembling a new 
apparatus for preparing vibrationally excited molecules with simu- 
lated Raman excitation. We study role of vibrational excitation in 
photodissociation dynamics by using a vibrational state preparation 
technique, such as vibrational overtone excitation or stimulated Ra- 
man excitation, to create molecules with particular nuclear motions 
and then to excite that molecule to a dissociative electronic state. 


16718 (DOE/ER/13603—-7) Study of intermediates from tran- 
sition metal excited-state electron- transfer reactions: 
Progress report, January 1, 1992—-March 31, 1993. Hoffman, 
M.Z. Boston Univ., MA (United States). Dept. of Chemistry. 31 Mar 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-86ER13603. Order Number DE93010904. 
Source: OSTI; NTIS; GPO Dep. 

Progress on 6 projects is reported: excited state absorption 
spectrum of Ru(bpy)3“*, solvent cage model for electron transfer 
quenching, reductive quenching of *Cr(IIl) complexes, solution 
medium effects in oxidative quenching of *Ru(Il) complexes, photo- 
sensitized oxidation of phenol in aqueous solution, and quenching 
of Ru(Il) complexes by oxygen. 


16719 (LBL-33205) Femtosecond dynamics of fundamen- 
tal reaction processes in liquids: Proton transfer, geminate 
recombination, isomerization and _ vibrational relaxation. 
Schwartz, B.J. Lawrence Berkeley Lab., CA (United States). Nov 
1992. 250p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93007721. Source: OSTI; NTIS; GPO Dep. 

The fast excited state intramolecular proton transfer of 
3-hydroxyflavone is measured and effects of external hydrogen- 
bonding interactions on the proton transfer are studied. The proton 
transfer takes place in ~240 fsec in nonpolar environments, but 
becomes faster than instrumental resolution of 110 fsec in 
methanol solution. The dynamics following photodissociation of 
CHel2 and other small molecules provide the first direct observa- 
tions of geminate recombination. The recombination of many 
different photodissociating species occurs on a ~350 fsec time 
scale. Results show that recombination yields but not rates depend 
on the solvent environment and suggest that recombination kinetics 
are dominated by a single collision with surrounding solvent cage. 
Studies of sterically locked phenyl-substituted butadienes offer new 
insights into the electronic structure and isomerization behavior of 
conjugated polyenes. Data show no simple correlation between 
hinderance of specific large amplitude motions and signatures of 
isomerizative behavior such as viscosity dependent excited state 
lifetimes, implying that the isomerization does not provide a suit- 
able for simple condensed phase reaction rate theories. The 
spectral dynamics of a photochromic spiropyran indicate that 
recombination, isomerization and vibrational relaxation all play im- 
portant roles in photoreactivity of complex molecules. The interplay 
of these microscopic phenomena and their effect on macroscopic 
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properties such as photochromism are discussed. All the results in- 
dicate that the initial steps of the photochromic reaction process 
occur extremely rapidly. Laser system and computer codes for data 
analysis are discussed. 


4006 Radiation Chemistry 
Refer also to citation(s) 15238, 15545, 17481 


16720 (AECL-10667) High-temperature pulse radiolysis fa- 
cility. Elliot, A.J.; Ouellette, D.C.; McCracken, D.R. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; Ontario Hydro, Toronto, ON (Canada). Jul 1992. [17p.] 
(COG-92-193.). Order Number DE93610853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report describes the high-temperature pulse radiolysis 
facility at Chalk River Laboratories. The facility operates in the tem- 
perature range 15-300 degrees C, which allows the yields and 
kinetics associated with water radiolysis to be studied over all the 
temperature conditions found in water-cooled nuclear reactors. 


16721 (INIS-BR-3078) Characterization by FT-IR of irradi- 
ated polycarbonate with + ray. Araujo, E.S.; Guedes, S.M.L.; 
Araujo, A.S. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1991. [1p.] (In Portuguese). 
(CONF-9110453-: 31. Brazilian Congress on Chemistry, Recife 
(Brazil), 21-25 Oct 1991). Order Number DE93610854. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. POLYCARBONATES/gamma radiation; 
COBALT 60; DECOMPOSITION; INFRARED SPECTRA; POLY- 
CARBONATES 


16722 (INIS-BR-3110) Modification of low density 
polyethylene, isostatic polypropylene and their blends by 
gamma radiation. Santos Rosa, D. dos (TELEBRAS, Campinas, 
SP (Brazil). Centro de Pesquisas); Galembeck, F. Associacao 
Brasileira de Polimeros, Sao Paulo, SP (Brazil). 1991. [6p.] (In Por- 
tuguese). (CONF-9111280—-: 1. Brazilian Congress on Polymers, 
Sao Paulo (Brazil), 5-7 Nov 1991). Order Number DE93610855. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of the gamma radiation (of a ®° Co source), over low 
density polyethylene, isostatic polypropylene and their blends of low 
density polyethylene /polypropylene were studied. The structures 
modifications were attended by infrared spectrometry (IV), differen- 
tial scanning calorimeter (DSC), strain-strain measurement, density 
measurement and scanning electron microscope (SEM). (author). 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 15329, 15530, 16472, 16694, 17134, 
17137, 17199, 17451, 17456, 17464 


16723 (AECS-C/FRSR-59) Szilard-Chalmers effect in solid 
HIO,.2H2O0 by neutron irradiation. Takriti, Salaheddin (Atomic En- 
ergy Commission, Damascus (Syrian Arab Republic). Dept. of 
Chemistry). Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Dept. of Chemistry. Sep 1992. [16p.] (In Arabic). Order 
Number DE93617173. Source: OSTI; NTIS (US Sales Only); INIS. 

The Szilard-Chalmers effect in solid was investigated. In order to 
study the initial distribution of 1*° | O, as a function of neutron flux, 
samples were irradiated utilizing both the manual vertical irradiation 
channel and the thermal column of the ET-RR-1 Research Reactor 
in Egypt. The initial retention was reached a maximum of 40% af- 
ter 120 minutes at 5.5 x 10® ns—' cm~*. The data was analysed 
using first order reaction. As a result, the activation energy and the 
vibration constant were found to be E = 0.95 eV and K = 2.82 x 
10'' respectively. Kinetics comparison of the deshydration and 
irradiation reactions for this solid shows disorder in the crystallo- 
graphic form. Such disorder may be the result of deshydration or 
irradiation reaction, where the loss of water molecule will lead to 
formation of vacancies which, in turn, are responsible for the distri- 
bution process. (author). 17 refs., 3 figs. 


16724 (BARC—1992/P/002) Radiochemistry Division annual 
progress report : 1990. lyer, R.H. (comp.) (Bhabha Atomic Re- 
search Centre, Bombay (india). Radiochemistry Div.). Bhabha 
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Atomic Research Centre, Bombay (india). 1992. [223p.] Order 
Number DE93618012. Source: OSTI; NTIS (US Sales Only); INIS. 
This progress report provides an account of the research and 
development activities of the Radiochemistry Division during the 
year 1990 in the areas of nuclear chemistry, actinide chemistry and 
spectroscopy. The main area of work in nuclear chemistry is cen- 
tered around the fission process induced by reactor neutrons, and 
light and heavy ions on actinides and low Z (Z<80) elements. Ac- 
tinide chemistry research is concerned mostly with extraction, 
complexation and separation of actinide ions from aqueous media 
using a variety of organic reagents under different experimental 
conditions. Spectroscopic studies include development and 
optimisation of chemicaV/analytical methods for separation and de- 
termination of trace metallic impurities and rare earths in fuel 
materials and EPR and microwave studies on several compounds 
to understand their superconducting, structural and magnetic prop- 
erties. A list of publications by the scientific staff of the Division 
during 1990 is also given in the report. (author). 45 figs., 44 tabs. 


16725 (CNIC-00507) Study on labelling conditions of '>1- 
SOD chloramine T method and lodogen method. Qiang Yizhong 
(Suzhou Medical Coll. (China)); Shen Weiming; Jiang Jiagui; Yang 
Hongde. China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1991. [9p.] (In Chinese). (SMC—0062.). Order Number 
DE93610799. Source: OSTI; NTIS (US Sales Only); INIS. 

The five factors (i.e. labelling temperature, chloramine T quantity, 
labelling reaction time, concentration and volume of PB buffer solu- 
tion) effecting the labelling of 1*51-SOD chloramine T method were 
studied by an orthogonal experimental table. Each factor had four 
kinds of level. The labelled product was separated by chromato- 
graphic column Sephadex G25, then the labelling rate and relative 
activity were determined. An experiment of sixteen groups was 
enough for obtaining optimal labelling conditions. On the basis of 
study on chloramine T method, the three factors (i.e. labelling tem- 
perature, lodogen quantity and reaction time) effecting the labelling 
of 125|-SOD lodogen method were also completed by another or- 
thogona! experimental table, and three kinds of label were adopted 
for each factor. The optimal conditions were reached after nine 
groups of experiment have been completed. The final results 
showed that when the labelling temperature was 15 deg C and re- 
action time was 15 minutes, for 20 ug SOD the lodogen was 50 
ug, and the labelling rate was 79.0%, '*5|-SOD relative activity 
was 98.2%, radiochemical purity of 1°5|-SOD was 95.7%, specific 
radioactivity was 2.92 x 10° Ba’yg. The lodogen method is much 
better than chloramine T method. 


16726 (CNIC—00533) The hydrogen reduction kinetics of 
uranium trioxide. Kang Shifang (Chemical Engineering Dept., 
Tianjin Univ. (China)); Xie Zhenfeng; Ge Qingren. China Nuclear 
Information Centre, Beijing, BJ (China). Sep 1991. [7p.] (In Chi- 
nese). (TU-0011.). Order Number DE93610780. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The kinetics of hydrogen reduction of UO; denitrated in fluidized 
bed has been studied with thermogravimetric method. The results 
show that the reduction kinetics of UO; obeys Spencer-Toply equa- 
tion within 0+95% conversion in range of 550~660 deg C which 
coincides with chemical reaction controlled unreacted-core model. 
The apparent activation energy of the reduction reaction is found to 
be 136.3 kJ/mol. The effects of concentration of hydrogen on reac- 
tion rate are examined. 


16727 (CNIC—00547) The development of °°™Tc-d, 1-HM- 
PAO: A new radiopharmaceutical for regional cerebral blood 
perfusion imaging. Bai Langin (China Inst. of Atomic Energy, Bei- 
jing (China)); Huang Jinjie; Fan Li; Bai Suzhen; Li Guoli; Jing Hui; 
Xiao Lun. China Nuclear Information Centre, Beijing, BU (China). 
Dec 1991. [14p.] (In Chinese). (IAE-0100.). Order Number 
DE93610800. Source: OSTI; NTIS (US Sales Only); INIS. 

The °°™Tc-d,1-HM-PAO is an ideal radiopharmaceutical for re- 
gional cerebral blood perfusion imaging. The improvement of 
synthesis and separation of diastereoisomers leads to obtain high 
purity (>99%) of d, 1-HM-PAO and meso-HM-PAO. During separa- 
tion H NMR spectroscopy was used to monitor the relative 
composition of these two diastereoisomers that can ensure the pu- 
rity of pligand of d,1-HM-PAO. The intravenous injection of 
99mTc-d,1-HM-PAO was formed by adding fresh 9°™Tc washing 





liquor into a sterile. Pyrogen-free and freeze-dried vial. The radio- 
chemical purity (RCP) of °°™Tc-d,1-HM-PAO was greater than 
80%. From the experiments of 99™Tc-d,1-HM-PAO in mice, after 
two minutes of intravenously (1>V>) administration about 2.24% of 
injected dose (|.D.)appeared in the brain, and after 24 hours about 
72% of radioactivity of injected dose still left in the brain. But for 
the °°™Tc-meso-HM-PAO after two minutes of i.v. administration, 
about 1.93% of |.D. appeared in the brain, and 24 hours later, 25% 
of radioactivity of |.D. was in the brain. This result shows that in 
the brain the radioactivity of °°™Tc-meso-HM-PAO declines faster 
than that of 9°" Td-d,1-HM-PAO. 


16728 (CNIC-00550) Preparation of ‘TI and Its labelled 
compound. Zhou Dehai (Inst. of Nucl. Science and Technology, 
Sichuan Univ., Chengdu (China)); Guan Changtian; Kuang Anren. 
China Nuclear Information Centre, Beijing, BJ (China). Oct 1991. 
[14p.] (In Chinese). (SUINST—0006.). Order Number DE93610801. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Usually, '°Ti is obtained by the nuclear reaction of '97Au(a, 
2n)'9°Ti. A gold target with 50+0.1 mm in diameter, 0.8 mm in 
thickness and 99.99% in purity was mounted in a cyclotron beam 
line. The target was bombarded by a particles with the energy of 
25~27 MeV and the beam current of 15~20yA. The irradiated 
gold target was dissolved by aqua regia. Then the saturated aque- 
ous solution of SO. was added. The '°°Ti(IIl)reduced to 1°Ti(I). 
The deposit of gold was removed. For separation of 1°TI(I), about 
5 mL of raw material solution obtained was transferred to 201 x 8 
type anion exchange resin column which had been equilibrated 
with 4 moV/L HCl. The '9®TI(l) and Au(Ill) were desorbed separately 
with the eluants (90% of aqueous diamide solution,, and 2 moV/L 
HCL~5% thiourea) at the flow rate of 0.25 mL/min. After separa- 
tion, the 10 mL concentrated nitric acid was added to the '°T| 
collected solution to destroy and remove the aqueous diamide so- 
lution, then 4 moVL HCl was added and heated up to remove 
NO3~. The TIC! injection with pH = 5 was made up by using physi- 
ological saline. After filtering the '®°TIC! injection was sterilized at 
137.3 kPa, 120 deg C about 30 min in an autoclave. The 1°°TICI 
injection was used in the animal pyrogen, a bacterial, safety, dis- 
pensation and myocardial imaging experiments. The good results 
have been obtained. Now it has undergone clinical experiments. 


16729 (DOE/ER/4032S-T2) Research in actinide chemistry: 
Progress report, 1990-1993. Choppin, G.R. Florida State Univ., 
Tallahassee, FL (United States). Dept. of Chemistry. 1993. 39p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG05-87ER40329. (FSU-01). Order Number 
DE93011369. Source: OSTI; NTIS; INIS; GPO Dep. 

This research studies the behavior of the actinide elements in 
aqueous solution. The high radioactivity of the transuranium 
actinides limits the concentrations which can be studied and, con- 
sequently, limits the experimental techniques. However, oxidation 
state analogs (trivalent lanthanides, tetravalent thorium, and hex- 
avalent uranium) do not suffer from these limitations. Behavior of 
actinides in the environment are a major USDOE concern, whether 
in connection with long-term releases from a repository, releases 
from stored defense wastes or accidental releases in reprocessing, 
etc. Principal goal of our research was expand the thermodynamic 
data base on complexation of actinides by natural ligands (e.g., 
OH-, CO,*-, PO,3-, humates). The research undertakes 
fundamental studies of actinide complexes which can increase un- 
derstanding of the environmental behavior of these elements. 


16730 (INIS-mf-13470) An alternate procedure in the re- 
covery of no fissioned remainder uranium in the production of 
molybdenum 99 from fission. Acosta Chavez, A.L. Universidad 
Autonoma del Estado de Mexico, Toluca (Mexico). Facultad de 
Quimica. 1992. [80p.] (In Spanish). Order Number DE93619021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An effective modification of the chemical processes to dissolve 
the U-IV in the dissoiver has been obtained, using its highly alka- 
line pH and extracting it as Uranyl Triperoxidate soluble anionic 
complex, in its experimental design without fission products. Even 
when the extraction of uranium is usually more complete through 
acidic dissolution, the characteristics for the dissolver used in pro- 
duction of fission Mo-99 do not allow this kind of extraction and 
alkaline option is more adecuate for this purpose. The dissolution 
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of the insoluble residue, through the production of the anionic 
Triperoxidate Uranyl complexes, arises rapidly due to the presence 
of and oxidizing agent. The best results in the extraction of soluble 
Uranium were obtained with and organic solvent and a mixture of 
carbonate/bicarbonate. The concentrated Uranium in the aqueous 
alkaline solution was separated through fixation as an anion Tricar- 
bonate of Uranyl in columns of anionic resin, moderately basic in 
dynamic conditions. The superiority of the resin used, over other 
exchangers, was evident in the elution with nitric acid that may be 
done for small volumes with a quite favorable separation of Ura- 
nium. The eluate contains the Uranium as an hexahydrated Uranyl 
Nitrate with a high degree of purity in reduced volume, in an aver- 
age concentration of 90.2 % with respect to the initial concentration 
of Uranium (Author). 


16731 (INIS-mf—13472) Behavior of fluorine 18 in neutron 
irradiated zeolites. Estevez Lopez, D.R. Instituto Tecnologico, 
Toluca (Mexico). 1992. [55p.] (In Spanish). Order Number 
DE93619018. Source: OSTI; NTIS (US Sales Only); INIS. 

The transformation of Li-exchanged H-Y zeolite has been investi- 
gated at 300, 550, 850 and 1050 Centigrade degree, formation of 
quartz structure in addition to an amorphous phase, was nited. The 
Li-aluminosilicate obtained was neutron irradiated and the chemical 
behavior of 1®F produced by the reaction sequence ¢Li (n, a) 3H, 
16 (3H, n) '8F, was studied. The neutron irradiated material was 
purged with argon-hydron gas streams. It was found that the 
amount of released '®F depends on the temperature used (Au- 
thor). 


16732 (KFKI-1991-34/J,K) Bibliography of astatine chem- 
istry and biomedical applications. Berei, K. (Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics); Vasaros, L. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Feb 1992. [177p.] 
Order Number DE93610777. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An overall bibliography is presented on astatine chemistry and 
on the biomedical applications of its "'At isotope. The references 
were grouped in the following chapters: General reviews; Discov- 
ery, Natural Occurence; Nuclear Data; Preparation, Handling, 
Radiation Risk; Physico-chemical Properties; Astatine Compounds 
and Chemical Reactions; Biological Effects and Applications. En- 
tries are sorted alphabetically by authors name in each chapter, 
and cross-references to other chapters are provided if appropriate. 
(R.P.). 


16733 (KlYal-91-16) Production of no-carrier-added 
thallium-201 by proton bombardment thallium 205 targets. 
Ageev, V.A.; Klyuchnikov, A.A.; Odintsov, A.A.; Sazhenyuk, A.D.; 
Demekhin, V.L. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [13p.] (In Russian). Order Number 
DE93617174. Source: OSTI; NTIS (US Sales Only); INIS. 

The yields of the parent 2°°.201.202mP_ were measured in the en- 
riched *°5T| targets bombarded by protons with the energy range 
of 35-55 MeV in isochronous cyclotron U-240. It was shown, that in 
a metallic 2°5T| target enriched by 99.7%, 0.5 g/cm? thickness, irra- 
diated with a 45 MeV proton beam energy. 2°'TI is produced with 
7+-1/10’Ba/mkA.h yield and radionuclide purity equal to 97-98%. 
The procedure based on extraction chemistry was proposed for 
separating of no-carrier-added °°'T| to make the medico-biological 
investigations ?°5TI irradiated targets. 14 refs.; 3 figs.; 3 tables. 
(author). 


16734 (RH+-224) Production of ‘71 by a small-size cyclotron 
and synthesis of Na 123) radiopharmaceutical. Alekseev, A.E.; 
Grebenshchikov, N.R.; Selitskij, Yu.A.; Fridkin, A.M.; Funshtejn, 
V.B.; Yakovlev, V.A. Radievyj Inst., Leningrad (Russian Federa- 
tion). 1991. [19p.] (In Russian). Order Number DE93616057. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method of 129] production and the Na 12°! radiopharmaceutical 
synthesis for diagnostics of thyroid gland diseases is described. 
The method in based on the '*°Te(p,n)'25! reaction, being optimal 
for small-size cyclotrons like the MGC-20 one. A high radionuclide 
purification of the Na '*°! pharmaceutical is obtained using 'Te 
with the 96 % enrichment. 
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Refer also to citation(s) 16406 


16735 (IFP—40255) Radiation-convection coupling model 
applied to industrial diffusion flames. Martin, A. Paris-6 Univ., 
75 (France); Institut Francais du Petrole (IFP), 92 - Rueil- 
Malmaison (France). Dec 1992. 142p. (In French). Source: OSTI; 
NTIS (US Sales Only). 

The radiative transfer is, except few particular cases, the main 
transfer mode in industrial combustion chambers of furnaces and 
boilers. After a first analysis the model chosen represents the best 
compromise computation time-accuracy. The discrete transfer 
method was adapted to fit any mesh and a radiation model for 
gases was incorporated. A first validation allowed the comparison 
of results with those obtained from other models. The experimental 
results of combustion chambers (gas flame and oil flame) allowed 
the validation of the radiation model more accurately taking into ac- 
count the temperature as well as different chemical species 
calculated by the code. This validation required a study and an im- 
provement of the combustion model to get a correct validation of a 
radiative transfer model. 


16736 (ORNL/FTR-4450) [Fundamental aspects, processes 
and applications on pyrolysis]: Foreign trip report, September 
25—October 11, 1992. Britt, P.F. Oak Ridge National Lab., TN 
(United States). 23 Oct 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93009938. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The traveler attended the 10th International Conference of Fun- 
damental Aspects, Processes and Applications on Pyrolysis, 
presented a paper on his research, and participated in numerous 
discussions. Papers of particular interest to ORNL Coal Chemistry 
Program were symposia on Analytical and Instrumental Pyrolysis, 
Pyrolysis in Geochemistry, Pyrolysis of Biomass, and Mechanism 
and Kinetics of Pyrolysis Reactions. The traveler also visited the 
University of Strathclyde and held discussions on our collaborative 
research project on the pyrolysis and hydropyrolysis of model com- 
pounds of coal. 
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16737 (DOE/CE/90053-T39) Semlannual compilation of 
briefs: March 1993. Horizon Data Corp., Reston, VA (United 
States). Power Information Center. 2 Apr 1993. 358p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC01- 
90CE90053. Order Number DE93010631. Source: OSTI; NTIS; 
GPO Dep. 

Project briefs are presented for the chemical, electrical, MD, me- 
chanical, nuclear, solar, and systems working groups. 


16738 (DOE/OR/00033-T510) A comment on occupational 
separation and replacement needs for engineers: Phase 1. 
Finn, M.G.; Baker, J.G. Oak Ridge Inst. for Science and Education, 
TN (United States). Nov 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States); Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-760R00033. 
Order Number DE93005287. Source: OSTI; NTIS; GPO Dep. 

The Bureau of Labor Statistics (BLS) has recently published new 
estimates of net occupational separation rates.’ Although these 
new estimates are a substantial improvement over previous esti- 
mates of labor market mobility, the estimates do not distinguish 
between occupational in-mobility of new graduates from related ed- 
ucational programs and in-mobility from other sources. Because 
educational output is usually the “policy variable” of interest to ana- 
lysts this shortcoming reduces the usefulness of the estimates for 
purposes of assessing the adequacy of new degree awards. This 
paper outlines a method of estimating the contribution of new grad- 
uates as a source of supply. This new graduate supply estimate is 
then used to adjust the BLS net occupational separation rates. The 
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effect of this adjustment on labor market supply and demand anal- 
ysis is then examined. 


16739 (DPW-53-1272) Engineering Services Division 
proposals. Tinker, J.B. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Atomic Energy Div. 5 Oct 1953. ip. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-378). Order Number 
DES93008322. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In this letter dated October 5, 1953, the manager of the process 
section expressed his preference for Engineering Services Division 
(ESD) personnel to work on specific problems and in fields in which 
it would be inefficient to develop the skills of the process sections 
technical personnel or where ESD’s superior knowledge would re- 
sult in expeditious solution and contribute to the development of 
the process section technical personnel or where ESD’s superior 
knowledge would result in expeditious solution and contribute to 
the development of the process sectional technical personnel. 


16740 (PNL-SA-21578) A demonstration of simple airfoils: 
Structural design and materials choices. Bunnell, L.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Piippo, S.W. Pa- 
cific Northwest Lab., Richland, WA (United States). Jan 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9211178-3: National educa- 
tor’s workshop, Oak Ridge, TN (United States), 11-13 Nov 1992). 
Order Number DE93007882. Source: OSTI; NTIS; GPO Dep. 

An educational unit is presented for building and evaluating sim- 
ple wing structures, in order to learn about materials choice and 
lightweight construction. This unit is appropriate for a high school 
materials science class or lower-division college courses in struc- 
tural engineering, materials science, or aeronautical engineering. 
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Refer also to citation(s) 15275, 15404, 15410, 15614, 15616, 
15630, 15859, 15860, 15907, 15964, 15978, 15980, 15984, 16018, 
16068, 16353, 16631, 17172, 17181, 17189, 17193, 17194, 17196, 
17289, 17738, 17747, 17752, 18585, 18604 


16741 (CEA-CONF-11071) Decontamination and disman- 
tling of the Piver prototype vitrification facility at Marcoule 
(France). Deschaud, C. (CEA Centre d'Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Jouan, A.; Roudil, S.; Scelo, G. CEA Centre d'Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1992. [11p.] (CONF-920307—-: Waste management 
"92, Tucson, AZ (United States), 1-5 Mar 1992). Order Number 
DE93612142. Source: OSTI; NTIS (US Sales Only); INIS. 

The 1984 decision to decommission the PIVER pilot vitrification 
facility was followed by over three years of preparation during 
which the necessary administrative and operational structures were 
set up, safety permits and waste conditioning arrangements were 
secured, and additional technical means were designed and in- 
stalled. The operational phase began in 1988 with dismantling of 
the process equipment, followed by preliminary cell decontamina- 
tion. System pipes were then cut up, first using telemanipulators 
and subsequently by human operators when the ambient dose rate 
dropped sufficiently to allow workers to enter the cell. PIVER has 
now been fully decommissioned, and the main process cell is avail- 
able for installation of a new research and development facility. 


16742 (CEA-CONF-11124) Decontamination and disman- 
tling of the PIVER prototype vitrification facility at Marcoule: 
Final results and conclusions. Jouan, A. (CEA Centre d'Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Pro- 
cedes de Retraitement); Deschaud, C.; Roudil, S.; Chauvet, F. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1991. [22p.] 
(CONF-9109441—: 2. seminar on practical decommissioning expe- 
rience with nuclear installations in the European Community, 
Sellafield (United Kingdom), 25-26 Sep 1991). Order Number 
DE93617439. Source: OSTI; NTIS (US Sales Only); INIS. 
Decommissioning of the PIVER pilot vitrification facility for fission 
product solutions is now virtually completed. PIVER was targeted 
for decommissioning in 1984 and the operation began in 1988 after 





preliminary work from 1884 to 1987. Dismantling of major process 
equipment, waste removal, cell decontamination, pipe cutting and 
disassembly of task-related equipment continued until 1990, first 
using telemanipulators, with gradually increasing direct human par- 
ticipation as the ambient dose rates dropped to suitable levels. 
After decontamination of a few residual irradiation sources, the 
final operations during 1991 involved experimental R and D to as- 
sess a number of final decontamination processes. 


16743 (CONF-9205147-, pp. 160-167) Integration of re- 
design methodoligies for chemical processes. Biegler, L.T. 
(Carnegie Mellon Univ., Pittsburgh, PA (US)); Grossmann, 1.E.; 
Thompson, G.L.; Westerberg, A.W. Argonne National Lab., IL 
(United States). Jul 1992. From 10. symposium on energy engi- 
neering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

In this study we describe integration methodologies for process 
design and redesign for the chemical industries. In earlier studies, 
process synthesis and design strategies have been developed for 
new or grassroots processes; here we instead address the devel- 
opment of systematic synthesis strategies for the redesign of 
existing chemical processes. Previously, these strategies have 
dealt mainly with process subsystems. Thus, an important consid- 
eration is the integration of these strategies to consider (1) more 
efficient methods for discrete and continuous variable optimization 
problems, (2) the interactions among different subsystems in the 
process, and (3) different objectives including, economic and oper- 
ational aspects such as _ flexibility and reliability, process 
scheduling, and the use of model predictive control. 


16744 (CONF-9205147-—, pp. 168-175) Optimization of batch 


chemical processes. Barrera, M.D. (Massachusetts Institute of 
Technology, Cambridge (US)); Evans, L.B. Argonne National Lab., 
IL (United States). Jul 1992. From 10. symposium on energy engi- 


neering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

This paper considers the process design problem for a new 
product that will be produced in an existing batch plant. The “opti- 
mal design” problem described consists of selecting the equipment 
units to use at each stage in the process and determining the 
appropriate values for operating times and process operating vari- 
ables so that an economic objective function is optimized. This 
problem differs from previous work because recipe parameters are 
not assumed to be fixed. Including the recipe in the optimization 
requires the use of descriptive process models. Interactions be- 
tween the performance and sizing aspects of the optimization and 
the benefits of using a more detailed modeling approach are illus- 
trated in the context of a case study problem. 


16745 (CONF-9205147—, pp. 176-184) Dynamic PLS model- 
ling for process control. Kaspar, M.H. (Univ. of Wisconsin, 
Madison (US)); Ray, W.H. Argonne National Lab., IL (United 
States). Jul 1992. From 10. symposium on energy engineering sci- 
ences: synergism of analysis, modeling, and experiment; Argonne, 
IL (United States); 11-13 May 1992. In Proceedings of the tenth 
symposium on energy engineering sciences: Synergism of analy- 
sis, modeling, and experiment. 293p. Order Number DE92018777. 
Source: OSTI; NTIS. 

A modification of the PLS modelling procedure is presented 
which permits incorporation of a dynamic transformation into the 
standard algebraic form of this model. The use of the resulting dy- 
namic PLS inner relation for control system design is demonstrated 
using an example. 


16746 (CONF-9205147—, pp. 185-192) Scheduling, design, 
and synthesis of multiproduct batch processes. Tricoire, B. 
(Univ. of Massachusetts, Amherst (US)); Malone, M.F. Argonne 
National Lab., IL (United States). Jul 1992. DOE Contract FG02- 
87ER13676. From 10. symposium on energy engineering sciences: 
synergism of analysis, modeling, and experiment; Argonne, IL 
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(United States); 11-13 May 1992. In Proceedings of the tenth sym- 
posium on energy engineering sciences: Synergism of analysis, 
modeling, and experiment. 293p. Order Number DE92018777. 
Source: OSTI; NTIS. 

The trend in many segments of the chemical industry towards 
on-time performance, lower inventory targets, and waste reduction 
provides an important incentive for the development of comprehen- 
sive procedures for the design and scheduling of multiproduct 
batch processes. The complexity and combinatorial nature of this 
class of problems, together with the variety of objectives and con- 
straints, often prevent the use of problem-specific exact techniques 
or heuristics and instead requires a more flexible and general ap- 
proach. Such a procedure, based on simulated annealing, is 
presented in this paper to provide a global treatment of scheduling, 
design, synthesis, and retrofit, with objectives including capital, op- 
erating, labor inventory, and changeover costs as well as penalties 
for early and late production. The robustness of this approach is 
checked by solving several published examples, and significant ex- 
tensions are also developed. 


16747 (CONF-9205147-, pp. 259-266) Investigations of 
drop detachment control in gas metal arc welding. Jones, L.A. 
(Massachusetts Institute of Technology, Cambridge (US)); Eagar, 
T.W.; Lang, J.H. Argonne National Lab., IL (United States). Jul 
1992. DOE Contract FG02-85ER13331. From 10. symposium on 
energy engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

Power input to the arc in gas metal arc welding controls both the 
metal transfer process and the base-plate heating process. It would 
be advantageous to decouple these processes. Methods to achieve 
this decoupling are discussed. Pulsed-power welding is widely 
used, but only partial decoupling can be achieved. More complete 
decoupling may be obtained by using independent power inputs to 
the system. Several techniques are reviewed, with emphasis on 
mechanical vibration of the electrode. The effects of the mechani- 
cal vibrating of the electrode are discussed along with a literature 
review of previous research. A new experiment at the MIT Welding 
Laboratory which implements electrode vibration, precision current 
control, and flexible real-time computer control is described. 


16748 (CONF-9205147-, pp. 267-274) In SITU cars diagnos- 
tics/modelling of PACVD processes. Hay, S.O. (United 
Technologies Research Center, East Hartford, CT (US)); Colket, 
M.B.; Roman, W.C. Argonne National Lab., IL (United States). Jul 
1992. Grant BES-ER-13560. From 10. symposium on energy engi- 
neering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

A comprehensive experimental investigation is being conducted 
of the fundamental nonequilibrium reactive plasma assisted chemi- 
cal vapor deposition (PACVD) process as applied to hard face 
coatings (e.g. TiB2 or diamond). Non-intrusive laser diagnostics 
(e.g. laser induced fluorescence (LIF) and coherent anti-Stokes Ra- 
man spectroscopy (CARS)) are being used to probe gas phase 
species. concentrations and rotational temperatures in situ. De- 
tailed coating characterization is accomplished using Auger, lon 
Scattering and secondary ion mass spectroscopies (AES, ISS and 
SIMS) and complimentary techniques. In addition, coating charac- 
teristics such as smoothness, adhesion (UTRce custom built 
pin-on-disk apparatus) and hardness (state-of-the-art nanoindenter 
apparatus) are measured. Gas phase CARS measurements probe 
diborane concentration gradients during boron and titanium di- 
boride deposition. These measurements are being interpreted 
through chemical kinetic modelling. 


16749 (CONF-930264-1) Robotics and artificial intelligence 
for hazardous environments. Spelt, P.F. Oak Ridge National 
Lab., TN (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
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From 17. congress of investigation Cientifica Universidad Interamer- 
icana de Puerto Rico; San Juan (Puerto Rico); 11-12 Feb 1993. 
Order Number DE93008271. Source: OSTI; NTIS; INIS; GPO Dep. 
In our technological society, hazardous materials including toxic 
chemicals, flammable, explosive, and radioactive substances, and 
biological agents, are used and handled routinely. Each year, many 
workers who handle these substances are accidently contaminated, 
in some cases resulting in injury, death, or chronic disabilities. If 
these hazardous materials could be handled remotely, either with a 
teleoperated robot (operated by a worker in a safe location) or by 
an autonomous robot, then human suffering and economic costs of 
accidental exposures could be dramatically reduced. At present, it 
is still difficult for commercial robotic technology to completely re- 
place humans involved in performing complex work tasks in 
hazardous environments. The robotics efforts at the Center for En- 
gineering Systems Advanced Research represent a significant 
effort at contributing to the advancement of robotics for use in haz- 
ardous environments. While this effort is very broad-based, ranging 
from dextrous manipulation to mobility and integrated sensing, the 
technical portion of this paper will focus on machine learning and 
the high-level decision making needed for autonomous robotics. 


16750 (DOE/ER/13930-2) Particle Deposition in Granular 
Media: Final report. Tien, C. Syracuse Univ., NY (United States). 
Dept. of Chemical Engineering and Materials Science. [1992]. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER13930. Order Number DE93011612. Source: 
OSTI; NTIS; GPO Dep. 

Objective is to understand aerosol deposition from gas streams 
flowing through granular media; this is important to the design of 
granular filtration systems. The following investigations were car- 
ried out: transient behavior of granular filtration of aerosols, and 
stochastic simulation of aerosol deposition in granular media. 


16751 (DOE/ER/14042-4) Research on reconfigurable and 
reliable manipulators: [Annual] progress report, February 15, 
1992-February 14, 1993. Khosla, P.K.; Kanade, T. Carnegie- 
Mellon Univ., Pittsburgh, PA (United States). 1993. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14042. Order Number DE93010244. Source: OSTI; NTIS; 
GPO Dep 

We have proposed the concept of reconfigurable manipulators 
as a solution to tasks that require varied configurations of manipu- 
lators. Using modules of varying sizes and performance 
specifications, it is possible to build manipulators to suit the task at 
hand. Our research is not only addressing the issue of creating 
such manipulators but also the interesting theoretical challenges 
posed in mapping tasks to manipulators. We have developed 
strategies that allow us to determine the kinematic and dynamic 
configuration of a non-redundant manipulator from task specifica- 
tions such as reachability, obstacle avoidance, manipulability, joint, 
limits, and joint velocities and accelerations. We are presently ex- 
tending this design methodology for design of redundant and fault 
tolerant manipulator systems. Further, we are also addressing is- 
sues in automatic generation of software for kinematics, dynamics, 
and controllers for the configured manipulators. During the next 
year, we will be demonstrating automatic generation of software on 
the prototype system that we are building. We expect to have 4 
joint and link modules available for this demonstration. The joint 
and link modules will also incorporate concepts for making power 
and data connections when the mechanical connection is made. 
Further, they will also include electronics, housed within the mod- 
ule, for communication and real-time control. 


16752 (DOE/OR/21584-T1) Real-time compensation for 
tool form errors in turning using computer vision. Nobel, G.; 
Donmez, M.A.; Burton, R. National inst. of Standards and Technol- 
ogy (NEL), Gaithersburg, MD (United States). Automated 
Production Technology Div. [1990]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al05-850R21584. 
Order Number DE93010922. Source: OSTI; NTIS; GPO Dep. 
Deviations from the circular shape of the cutting edge of a 
single-point turning tool cause form errors in the workpiece during 
contour cutting. One can compensate for these tool-form errors by 
determining the size of the effective deviation at a particular instant 
during cutting, and then adjusting the position of the cutting tool 
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accordingly. An algorithm for the compensation of tool-nose-radius 
errors in real time has been developed and implemented on a 
CNC fuming center. A previously developed computer-vision-based 
tool- inspection system is used to determine the size of the devia- 
tions. Information from this system is fed to the error compensation 
computer which modifies the tool path in real time. Workpieces 
were cut utilizing the compensation system and were inspected on 
a coordinate measuring machine. Significant improvements in 
workpiece form were obtained. 


16753 (DPW-53-1365) Project 8980, Savannah River Plant, 
Bullding 105 — General quatrefoll requirements, 1953-1955. 
Noyes, D.A. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 9 Nov 1953. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-393). Order Number DE93009271. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses the analysis of Savannah River Plant Q- 
tube requirements for 1953-1955. 


16754 (DPW-53-1374) AEC Laboratory programs in sup- 
port of Savannah River. Squires, L. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 13 Nov 
1953. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-395). Order Number 
DE93009273. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses the cost estimates assess to Savannah 
River operations office by ORNL, KAPL, and ANL for research in 
support of Savannah River Plant. 


16755 (DPW-53-1406) Du Pont inquiry, M-95-119, ALCOA. 
Norman, L.D. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 27 Nov 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACOS- 
76SR00001. (SR/H-399). Order Number DE93009277. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses modifications to the sheath tube at the Sa- 
vannah River Plant. 


16756 (DPW-53-1411) Interim certification of material of 
patent interest. Squires, L. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 1 Dec 1953. 7p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-390). Order Number 
DE93009268. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report discusses the certification and clearance of patents of 
du Pont’s contract AT(07-2)-1 with the Atomic Energy Commission. 


16757 (DPW-3817) [Savannah River Plant expansion]. 
Evans, R.M. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 
(United States). 15 Nov 1951. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-407). Order Number DE93010106. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report discusses the cost and materials estimates for the 
Savannah River Plant expansion. 


16758 


(DPW-3828) Savannah River Project trip report. 
Kuhn, B.D. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 
(United States). 16 Nov 1951. 2p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-409). Order Number DE93010108. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report describes a November, 1951 trip to the Savannah 
River Plant, which was under construction at the time. A general 
inspection of the plant site was made including all areas. A discus- 
sion of the 400 area process was presented to approximately 15 
members of the operating staff. The 400 area process was pre- 
sented to approximately 15 members of the operating staff. The 
400 area building areas were inspected members of the operating 
staff. The 400 area building areas were inspected in some detail, 
and progress in the 400 area is described in this report. 


16759 (ETDE-IT—93-80) Decommissioning of pilot fuel fab- 
rication facility at ENEA’s Saluggia Centre in Italy. Guidotti, M.; 
Sberze, L. ENEA, Casaccia (italy). Dipt. Ciclo del Combustibile; 





ENEA, Saluggia (Italy). Area Nucleare. 1991. 7p. (CONF-9102196— 
1: Nuclear DECOM '92: international conference on the 
decommissioning of radioactive facilities, London (United King- 
dom), 17-19 Feb 1991). Order Number DE93774320. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ENEA (Italian Agency for New Technology, Energy and the 
Environment) IFEC pilot fuel fabrication facility was the first nuclear 
fuel cycle facility to be decommissioned in Italy. Decommissioning 
comprised the transfer of all fissile materials to other sites, the 
decontamination of the building and the equipment to levels ac- 
ceptable for unrestricted release, and the dismantling of the 
equipment not satisfactorily decontaminated. The scope of the op- 
eration was the re-use, for conventional purposes, of the building 
and of most of the equipment, as well as, the minimization of the 
waste impacts on the environment. 


16760 (ETDE-IT—93-93) Numerical and symbolic modeling 
techniques applied to improve operator efficiency of allu- 
minium smelters. Balducelli, C.; Vicoli, G. ENEA, Bologna (italy). 
Unita Reattore Pec. 1992. 4p. (CONF-920368-3: 2. international 
forum on expert systems and computer simulation in energy engi- 
neering, Erlangen (Germany), 17-21 Mar 1992). Order Number 
DE93778068. Source: OSTI; NTIS (US Sales Only). 

This paper describes the application of computerized operator 
support systems in a primary aluminium production plant in the 
phases of operative training and on-line supervisory and diagnosis. 
The phases in which there is a great demand for this types of sys- 
tem are initially pointed out by describing all the possible benefits. 
After a brief description of numerical modeling approaches useful 
in the development of training simulators, attention is devoted to 
the symbolic modeling methodologies designed to emulate opera- 
tor cognitive behaviour aimed at early fault detection in electrolitic 
cell operation. 


16761 (ETDE-IT—93-104) ENEA’s programs and activity on 
fuel cycle plant decomissioning. Pozzi, F.; Guidotti, M.; Risoluti, 
P.; Trezza, G. ENEA, Rome (Italy). 1992. 7p. (CONF-921102-59: 


Joint American Nuclear Society (ANS)/European Nuclear Society 
(ENS) international meeting on fifty years of controlled nuclear 


chain reaction: past, present, and future, Chicago, IL (United 
States), 15-20 Nov 1992). Order Number DE93778203. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At ENEA (italian Agency for Energy, New Technologies and the 
Environment), decommissioning operations for fuel cycle pilot 
plants started in 1990. Five main facilities are involved in the activi- 
ties: the two reprocessing plants, EUREX and ITREC, the uranium 
fuel fabrication plant IFEC, the mixed oxide fuel fabrication labora- 
tory IPU, and the post-irradiation examination hot cells, OPEC-1. 
The overall planned program calls for the following steps: (1) re- 
moval of the radioactive material stored in the plants (liquid and 
solid wastes, spent fuel and un-irradiated fissile material); (2) 
decontamination and dismantling of process equipment; (3) decon- 
tamination of cells and areas, and release for unrestricted use. The 
status of the decommissioning activities is different for the facilities, 
due to the quite different extension of the required operations. 
While for the IFEC plant step 3 is near to completion, for the other 
facilities step 1 is presently under way. Treatment and conditioning 
of the stored liquid and solid wastes, most of them at the repro- 
cessing facilities, is the main objective to be fulfilled in the medium 
term. Super-compaction and cementation is the selected technique 
for solid low-level wastes (LLW). Cementation facilities for liquid 
LLW are being constructed at ITREC. An integrated system for 
conditioning liquid LLW and HLW at the Eurex plant is under de- 
sign. Un-reprocessed spent fuel is being trasferred to foreign plants 
for reprocessing. 


16762 (IAEA-TECDOC-662) Directory of national compe- 
tent authorities’ approval certificates for package design, 

ial form material and shipment of radioactive material. 
1992 ed. International Atomic Energy Agency, Vienna (Austria). 
Aug 1992. [105p.] Order Number DE93612940. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The IAEA Secretariat was requested by its Standing Advisory 
Group on the Safe Transport of Radioactive Material (SAGSTRAM) 
to collate package approval data and publish periodical reports 
thereon. A database was implemented on the mainframe computer 
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in the mid-1980s but this was soon adapted for use on a personal 
computer. A fully menu-driven system programme was designed 
that allows both contributing Member States and the Secretariat 
more flexibility in data processing and reporting. Complete docu- 
mentation is available in the form of a user guide. The cut-off date 
used for this report is 31 August 1992. This report supersedes 
IAEA-TECDOC-617 "Directory of National Competent Authorities’ 
Approval Certificates for Package Design, Special Form Material 
and Shipment of Radioactive Material, 1991 Edition”. The informa- 
tion contained in this report is given in six tables. In each of these, 
information is presented in alphabetical order based on the certifi- 
cate number. The certificate number is identical with the competent 
authority identification mark. It is composed of the issuing Member 
State’s international vehicle registration identification (VRI) code, 
followed by a slash, then a unique number specific to a particular 
design or shipment that is assigned by the competent authority, 
another slash and finally a code identifying the type of package in- 
volved. ”-85” is appended to those certificates that were approved 
on the basis of the 1985 Edition of Safety Series No. 6. Tables 1 to 
4 present administrative data including issue and expiry dates, 
package identification, package serial numbers, modes for which 
the package/shipment is approved and the edition of Safety Series 
No. 6 on which the approval has been based. The technical infor- 
mation on package mass, authorized contents, and detailed and 
general description of the package are contained in Table 5. Table 6 
shows the certificates issued by each participating Member State. 


16763 (INIS-SU-335) Adsorption-diftusion vacuum pumps 
(vacuum pumps with non-sputtered getter). Kogan, V.S.; 
Shulaev, V.M. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’ny} Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i. 1989. [68p.] 
(In Russian). Order Number DE93612143. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Problems relating to physical processes defining operation of 
pumps with non-sputtered getters: gas adsorption on solid body 
surface, in particular sorption of hydrogen and other gases by non- 
sputtered getters; gas diffusion in non-sputtered getter volume; gas 
solubility in getters involving formation of chemical compounds and 
solid solutions. Information on design, pumping-out characteristics 
of the pumps with non-sputtered getters (sorption-diffusion) and 
pumping-out modular is presented. 46 refs.; 39 figs.; 18 tabs. 


16764 (IS-T-1652) Using size sensitivities to guide struc- 
tural shape optimization. Mikaili, A. Ames Lab., IA (United 
States). 27 Jan 1993. 95p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE93008864. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted to lowa State University. 

Conventional finite-element-based structural shape optimization 
requires the calculation of grid sensitivities which are much more 
expensive to compute than size sensitivities. This thesis presents a 
new method of shape optimization which is based on using size 
sensitivities to guide shape redesign. In this method a thin layer of 
plate elements is cast on selected free surfaces of structures mod- 
eled with solid elements, or in the case of structures modeled with 
plate elements, selected free edges are covered with a thin lining 
of beam elements. While the performance of the structure remains 
virtually unaffected by introducing these nearly zero section ele- 
ments, the sensitivities of the structural response with respect to 
the thickness of these elements provide valuable insight on the be- 
havior of the structure. Methodologies for using these sensitivities 
to optimize the shape of structures are introduced. Applications to 
several case studies involving displacement, stress, and frequency 
response variables are presented. 


16765 (KCP-613-4863) Development of an updated pinch- 
welding capability: Final report. Samayoa, J.A. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Feb 1993. 168p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE93009823. Source: OSTI; NTIS; GPO Dep. 

An updated pinch-welding capability was developed. The work 
included development and implementation of unique tooling 
(70556200-TOl) to allow reproduction of the Savannah River Plant 
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(SRP) confined pinch-welding process using a 3-phase, 100 KVA 
resistance welder. The new process replaced an existing process 
in use at KCD since about 1978. A statistical experiment was de- 
signed and utilized to define the operational envelope of the new 
process and to define acceptable machine parameters to produce 
the pinch-weld. An acceptance criteria for production welds was 
developed and implemented. 


16766 (LUTFD2-TFRT-3212) Application oriented program- 
ming and control of industrial robots. Nilsson, Klas. Lund Univ. 
(Sweden). Dept. of Automatic Control. Jul 1992. [147p.] Order 
Number DE93617444. Source: OSTI; NTIS; INIS. 

Efficient use of industrial robots requires a strong interplay 
between user level commands, the motion control system, and ex- 
ternal equipment. It should also be possible for an experienced 
application engineer to tailor the motion control to a specific appli- 
cation in a convenient way, instead of deficient utilization of the 
device or tricky user programming which is often the case today. A 
layered software architecture has been designed based on an ap- 
plication oriented view, considering typical hardware and software 
constraints. The top layers or the architecture support improved 
integration of off-line programming with interactive teach-in pro- 
gramming. The proposed solution is based on a transformation of 
robot programs between an on-line and an off-line representation. 
A central part of the architecture is an intermediate software layer, 
allowing the experienced user to introduce application specific mo- 
tion primitives, on top of the motion control system. Flexibility 
during system configuration combined with computing efficiency 
and performance at run-time is of major importance. The solution 
is based on so called actions, which are methods to be passed be- 
tween different software layers. Such methods can be specification 
of nonlinear control parameters, application specific control strate- 
gies, or treatment of external sensor signals. The actions can be 
implemented efficiently even in the multiprocessor case by using 
relocatable executable pieces of code generated from a special 
cross-compilation strategy. The lowest layers, comprising the mo- 
tion control, have to be efficient and still fit in with the upper layers. 
In these layers, software solutions include an external sensor inter- 


face and a concept of motion pipelining allowing sensor based 
motions to be partly computed in advance. An experimental 
platform, built around commercially available robots, has been de- 
veloped to verify the proposed solutions. (au). 


16767 (ORAU-91/K-26, pp. 65-66) Interplant collaboration 
on nuclear criticality safety programs. Nickel, D.L. (Martin Mari- 
etta Energy Systems, Portsmouth, PA (US)); Bowman, G.; Nabors, 
D. Oak Ridge Associated Universities, Inc., TN (United States). Jul 
1991. (CONF-9010208-: 14. annual TRADE conference, Denver, 
CO (United States), 22-24 Oct 1990). In Training: Bridging the gap: 
Proceedings. 164p. Order Number DE93005275. Source: OSTI; 
NTIS. 

The merits of generic training programs have been recognized 
for years by training personnel at Martin Marietta and other corpo- 
rations. At an estimated cost of $50,000 for development of a 
single training program, a generic program that can be shared by 
five plants saves $200,000. However, to date, generic programs 
have generally been limited to management development topics. 
Generic programs for technical training in areas such as nuclear 
criticality are virtually nonexistent. Several challenges were faced 
by the Martin Marietta collaborators in the development of the 
generic training program in nuclear criticality safety reported here- 
the difficulty of identifying common areas of information and skills 
across industrial sites; the complexities of communicating across 
differing goals, priorities, and operational styles; and the logistics of 
assembling representatives from geographically scattered loca- 
tions. These issues and lessons learned in their resolution are 
discussed in this process-oriented presentation. In addition, training 
products identified by the committee are shown. 


16768 (ORNL/TM-12292) Estimated critical conditions for 
UO2F2-H20 systems in fully water-reflected spherical geome- 
try. Jordan, W.C.; Turner, J.C. Oak Ridge National Lab., TN 
(United States). Dec 1992. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DES3006724. Source: OSTI; NTIS; GPO Dep. 
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The purpose of this report is to document reference calculations 
performed using the SCALE-~4.0 code system to determine the criti- 
cal parameters of UO2F2-H20 spheres. The calculations are an 
extension of those documented in ORNL/CSD/TM-284. Specifically, 
the data for low-enriched UO2F2-H2O spheres have been extended 
to highly enriched uranium. These calculations, together with those 
reported in ORNL/CSD/TM-284, provide a consistent set of critical 
parameters (k.., volume, mass, mass of water) for UO2F2 and wa- 
ter over the full range of enrichment and moderation ratio. 


16769 Material isolation enclosure. Martell, C.J.; Dahlby, 
J.W.; Gallimore, B.F.; Comer, B.E.; Stone, W.A.; Carlson, D.O. To 
Dept. of Energy. 12 Mar 1991. USA patent application 7-667,915. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93008238. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of an enclosure similar to a glovebox 
for isolating materials from the atmosphere, yet allowing a techni- 
cian to manipulate the materials and also apparatus which is 
located inside the enclosure. A portion of a wall of the enclosure is 
comprised of at least one flexible curtain. An opening defined by a 
frame is provided for the technician to insert his hands and fore- 
arms into the enclosure. The frame is movable in one plane, so 
that the technician has access to substantially all of the working in- 
terior of the enclosure. As the frame is moved by the technician, 
while he accomplishes work inside the enclosure, the curtain 
moves such that the only opening through the enclosure wall is the 
frame. In a preferred embodiment, where a negative pressure is 
maintained inside the enclosure, the frame is comprised of airfoils 
so that turbulence is reduced, thereby enhancing material retention 
within the box. 


16770 (PNL-8569) Evaluation of Machine Guarding course 
taught in Richland, Washington, September 1-3, 1992. Wright, 
T.S. Pacific Northwest Lab., Richland, WA (United States). Mar 
1983. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93010363. Source: OSTI; NTIS; GPO Dep. 

This section summarizes trainee evaluations for the Safety Train- 
ing Section course, “Machine Guarding” which was conducted 
September 1-3, 1992 in Richland, Washington. This was the fifth 
time the course has been taught. This report summarizes the 
quantitative course evaluations that trainees provided upon com- 
pletion of the course. Sections 1.3 and 1.4 provide written 
comments and examination results. Also provided are instructors’ 
suggestions for improvement. Ratings were generally high, espe- 
cially for the section on Subpart 0 guarding, which was consistent 
with the trainees’ comments. Most of the trainees wanted a more 
in-depth look at Machine Guarding regulations. Lockout/ragout 
information and more site tours were frequently requested. In addi- 
tion, the trainees were not interested in the subsection on personal 
protective equipment and electrical regulations. 


16771 (PNL-8575) Evaluation of MG-101 course “Machine 
guarding” taught in Stanford, California, November 10-12, 
1992. Wright, T.S. Pacific Northwest Lab., Richland, WA (United 
States). Mar 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93010362. Source: OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Machine Guarding,” (MG-101) which was 
conducted November 10-12, 1992 at Stanford Linear Accelerator, 
in Stanford, California. This report summarizes the quantitative 
course evaluations that trainees provided upon completion of the 
course, including presents examination results, and recommenda- 
tions for course improvement. Numeric course ratings were 
generally positive and show that the course material and instruction 
were very effective. Written comments supported the positive nu- 
meric ratings. The course content and knowledge gained by the 
trainees exceeded most of the students’ expectations of the 
course. This course is now in the format that has been requested 
by past attendees. It appears to be meeting their needs. Results 
from the final examination showed that students gained appropriate 
knowledge from the course. 





16772 (PNL—8579) Effects of fluid dynamics on cleaning 
efficacy of supercritical fluids. Phelps, M.R.; Willcox, W.A,; 
Silva, L.J.; Butner, R.S. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93010606. Source: OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) and Boeing Aerospace Com- 
pany are developing a process to clean metal parts using a 
supercritical solvent. This work is part of an effort to address issues 
inhibiting the rapid commercialization of Supercritical Fluid Parts 
Cleaning (SFPC). PNL assembled a SFPC test stand to observe 
the relationship between the fluid dynamics of the system and the 
mass transfer of a contaminant from the surface of a contaminated 
metal coupon into the bulk fluid. The bench-scale test stand con- 
sists of a “Berty” autoclave modified for these tests and supporting 
hardware to achieve supercritical fluids parts cleaning. Three sepa- 
rate sets of tests were conducted using supercritical carbon 
dioxide. For the first two tests, a single stainless steel coupon was 
cleaned with organic solvents to remove surface residue, doped 
with a single contaminant, and then cleaned in the SFPC test 
stand. Contaminants studied were Dow Corning 200 fluid 
(dimethylpolysiloxane) and Castle/Sybron X-448 High-temperature 
Oil (a polybutane/mineral oil mixture). A set of 5-minute cleaning 
runs was conducted for each dopant at various autoclave impeller 
speeds. Test results from the first two sets of experiments indicate 
that precision cleaning for difficult-to-remove contaminants can be 
dramatically improved by introducing and increasing turbulence 
within the system. Metal coupons that had been previously doped 
with aircraft oil were used in a third set of tests. The coupons were 
placed in the SFPC test stand and subjected to different tempera- 
tures, pressures, and run times at a constant impeller speed. The 
cleanliness of each part was measured by Optically Stimulated 
Electron Emission. The third set of tests show that levels of cleanli- 
ness attained with supercritical carbon dioxide compare favorably 
with solvent and aqueous cleaning levels. 


16773 (RISO-HOT-DECOM-P-3) Decommissioning of the 
Risoe hot cell facility: 3. Periodic report covering July 1 to De- 
cember 31, 1991. Carlsen, H. Risoe National Lab., Roskilde 
(Denmark). Materials Dept. Feb 1992. [7p.] Contract FI2D-0011- 
DK. Order Number DE93612159. Source: OSTI; NTIS; INIS. 

Concise descriptions of actions taken in relation to the decom- 
missioning of the hot cell facility at Risoe National Laboratory are 
presented. The removal of fissile material, of large contaminated 
equipment from the concrete cell line and a separate shielded stor- 
age facility, and the removal of large contaminated facilities such 
as out cell parts of a tube transport system between a concrete 
cell and a lead shielded steel box and a remotely operated Re- 
ichert Telatom microscope housed in a lead shielded glove box is 
described in addition to the initial mapping of radiation levels 
related to the decontamination of concrete celis. The dose commit- 
ment of 17.7 mSv was ascribed to 12 persons in the 2nd half of 
1991. The work resulting in these doses was mainly handling of 
waste together with the frogman entrances in order to repair the in- 
cell crane and power manipulator. The overall time schedule for 
the project still appears to be applicable. (AB). 


16774 (SAND—92-0887) An ultrasonic sensor controller for 
mapping and servo control in robotic systems. Drotning, W.D.; 
Garcia, P. Jr. Sandia National Labs., Albuquerque, NM (United 
States). Mar 1993. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93009605. Source: OSTI; NTIS; INIS; GPO Dep. 

An ultrasonic sensor controller has been developed and applied 
in a variety of robotic systems for operation in hazardous environ- 
ments. The controller consists of hardware and software that 
control multiple ultrasonic range sensors and provide workspace in- 
formation to robot controllers for rapid, safe, and reliable operation 
in hazardous and remote environments. The hardware consists of 
a programmable multichannel controller that resides on a VMEbus 
for high speed communication to a multiprocessor architecture. The 
sensor controller has been used in a number of applications, which 
include providing high precision range information for proximity 
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servo control of robots, and performing surface and obstacle map- 


ping functions for safe path planning of robots in unstructured 
environments. 


16775 (SAND-92-1974C) Power beaming to communica- 
tion satellites in GEO. Morgan, R.M.; Lipinski, R.J. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930258-2: 1. annual wireless 
power transmission conference, San Antonio, TX (United States), 
23-25 Feb 1993). Order Number DE93007608. Source: OSTI; 
NTIS; GPO Dep. 

Batteries normally provide power to geosynchronous satellites 
during earth eclipse 90 times each year, but the heavy charge- 
discharge cycle decreases their life expectancy. Battery life, and 
thus satellite life, could be extended by providing power during 
eclipses via laser illumination of the photovoltaic array. For a spin- 
stabilized satellite this would require 35 kill using an 8-m diameter 
transmission mirror (and 850-nm light) or 180 kW using a 3.5-m 
mirror. A 3-axis stabilized satellite has a larger span and requires 
an elongated spot to use a comparable laser. At present, 70 satel- 
lites are scheduled to be replaced by the year 2000 at a cost of 
almost $10 billion. Power beaming could save a substantial portion 
of this cost. Laser illumination also could augment solar power to 
increase the power available to new satellites. Increased power 
could boost the signal strength or allow more channels on the 
satellite. In addition, high-frequency channels (which require higher 
power to penetrate the atmosphere) could be used. Removal of 
waste heat from the satellite limits the amount of power that can 
be transmitted. Nevertheless, a spin-stabilized satellite with power 
beaming could generate 0.9 kill per square meter of the collector 
array, which is six times that of an equivalent conventional satellite 
using the same size solar panel. A 3-axis stabilized satellite could 
generate 0.6 kW/m? (four times conventional). 


16776 (SAND-92-2744C) Adaptive path planning _ for 
incrementally-changing environments. Chen, P.C. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9306111—1: 10. international 
conference on machine learning, Amherst, MA (United States), 27- 
29 Jun 1993). Order Number DE93008411. Source: OSTI; NTIS; 
GPO Dep. 

Path planning needs to be fast to facilitate real-time robot pro- 
gramming. Unfortunately, current planning techniques are still too 
slow to be effective, as they often require several minutes, if not 
hours of computation. To overcome this difficulty, we present an 
adaptive algorithm that uses previous experience to speed up fu- 
ture performance. It is a learning algorithm suitable for 
incrementally-changing environments such as those encountered in 
manufacturing of evolving products and waste-site remediation. 
The algorithm extends our previous work for stationary environ- 
ments in two directions: For minor environmental change, an 
object-attached experience abstraction scheme is introduced to 
increase the flexibility of the learned experience; for major environ- 
mental change, an on-demand experience repair scheme is also 
introduced to retain those experiences that remain valid and useful. 
In addition to presenting this algorithm, we identify three other vari- 
ants with different repair strategies. To analyze the respective 
performance of these algorithms, we develop an analytic model 
that quantifies and relates training effort, experience value and util- 
ity, and environmental change through intuitive terms of energy 
and work. It is a general and simple model that should be very 
useful in characterizing other types of learning processes as well. 
Using this model, we formalize the concept of incrementa! change, 
and prove the optimality of our proposedalgorithm under such 
change. Empirically, we also characterize the performance curve of 
each variant, confirm our theoretical optimality results, and demon- 
strate the practicality of our algorithm. 


16777 (SAND—92-2889C) Advanced winding machine de- 
velopment at Sandia National Laboratories. Richardson, C.B. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9306103-1: 2. international 
conference on web handling, Stillwater, OK (United States), 6-9 
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Jun 1993). Order Number DE93007596. Source: 
GPO Dep. 

Short communication. WINDING MACHINES/evaluation; CAPAC- 
ITORS; EVALUATION; DESIGN; TESTING; FABRICATION; 
COMPUTERIZED CONTROL SYSTEMS; PERSONAL COMPUT- 
ERS 


16778 (SAND-93-0076C) Optimal configuration analysis 
for the Robotic All-Terrain Lunar Exploration Rover. Klarer, 
P.R.; Purvis, J.W. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 6p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930403-24: 5. topical meeting on 
robotics and remote systems, Knoxville, TN (United States), 26-29 
Apr 1993). Order Number DE93008340. Source: OSTI; NTIS; GPO 
Dep. 

A robotic rover vehicle designed for use in the exploration of the 
Lunar surface is described. The Robotic All-Terrain Lunar Explo- 
ration Rover (R-A.T.L.E.R-) is a four wheeled all-wheel-drive 
dual-body vehicle. A uniquely simple method of chassis articulation 
is employed which allows all four wheels to remain in contact with 
the ground, even while climbing over step-like obstacles as large 
as ~1.3 wheel diameters. Skid steering and modular construction 
are used to produce a simple, rugged, highly agile mobility chassis 
with fewer parts required compared to other designs being consid- 
ered for planetary exploration missions. The design configuration, 
mobility parameters, and performance of several existing 
R.A.T.L.E.R prototypes are discussed, with emphasis on an analy- 
sis of the configuration parameters which directly affect the designs 
mobility performance. 


OSTI; NTIS; 


16779 (UCRL-ID-112030) DNA ASAT Debris Generation 


Program: 1992 Electric Gun tests, test and analysis report. 
Lee, R.S.; Osher, J.E.; Chau, H.H.; Pomykal, G.W.; Gerassimenko, 
M.; Speer, R.D. Lawrence Livermore National Lab., CA (United 
States). Oct 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007411. Source: OSTI; NTIS (US Sales Only); GPO Dep. 


The objective of this work was to perform selected Electric Gun 
tests in support of a first-order debris-generation assessment for 
the current KE ASAT weapon system design. The data were 
needed to understand the possible dismemberment of a target 
satellite by the proposed ASAT kill device (KD). The work concen- 
trated on quantifying melt phenomena when the target skin was 
impacted by the KD. Data from these tests would be used to de- 
sign a more realistic target for the SELT 2 tests. 


16780 (WHC-EP-0596) Horizontal Drilling Workshop sum- 
mary report for the arid integrated demonstration program. 
Jensen, E.J. (Bovay Northwest, Inc., Richland, WA (United 
States)); Airhart, S.P.; Edison, C.L.; McLellan, G.W. Westinghouse 
Hanford Co., Richland, WA (United States). Oct 1992. 92p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93008174. Source: OSTI; 
NTIS; GPO Dep. 

The United States Department of Energy's (DOE) Horizontal 
Drilling Workshop was held at Cavanaughs Motor Inn, in Ken- 
newick, Washington, on May 12-13, 1992. The objective of the 
workshop was to obtain information about the latest deep horizon- 
tal drilling methods, that may be applicable at DOE facilities 
(specifically those having arid site geologic settings). Presentations 
included existing technologies and technologies that are currently 
under development. There was no attempt at the workshop or in 
the closed door session which followed to evaluate, rate, or select 
any specific drilling company who participated in the workshop. The 
workshop was heid in two sessions. The first session was open to 
the public and consisted of presentations from local experts on the 
Hanford Site and from four horizontal drilling contractors. The sec- 
ond was a closed door session designed to discuss the horizontal 
drilling needs at DOE sites. This report is organized into two parts 
to document both sessions of the workshop. 


16781 (WHC-SA-1561) The Hanford Site generic compo- 
nent fallure-rate database compared with other generic 
failure-rate databases. Reardon, M.F.; Zentner, M.D. Westing- 
house Hanford Co., Richland, WA (United States). Nov 1992. Qp. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-930116-38: Probabilistic 
safety assessment international topical meeting (PSA 93), Clearwa- 
ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93006524. Source: OSTI; NTIS; INIS; GPO Dep. 

The Risk Assessment Technology Group, Westinghouse Hanford 
Company (WHC), has compiled a component failure rate database 
to be used during risk and reliability analysis of nonreactor facili- 
ties. Because site-specific data for the Hanford Site are generally 
not kept or not compiled in a usable form, the database was as- 
sembied using information from a variety of other established 
sources. Generally, the most conservative failure rates were cho- 
sen from the databases reviewed. The Hanford Site database has 
since been used extensively in fault tree modeling of many Han- 
ford Site facilities and systems. The purpose of this study was to 
evaluate the reasonableness of the data chosen for the Hanford 
Site database by comparing the values chosen with the values 
from the other databases. 


16782 (WHC-SA-1619) Stress analysis and evaluation of a 
rectangular pressure vessel. Rezvani, M.A. (Westinghouse Han- 
ford Co., Richland, WA (United States)); Ziada, H.H.; Shurrab, 
M.S. Westinghouse Hanford Co., Richland, WA (United States). 
Oct 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-930361-2: 1993 
American Society of Mechanical Engineers (ASME) national design 
engineering conference, Chicago, IL (United States), 7-11 Mar 
1993; WSRC-MS~—92-316). Order Number DE93004990. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This study addresses structural analysis and evaluation of an ab- 
normal rectangular pressure vessel, designed to house equipment 
for drilling and collecting samples from Hanford radioactive waste 
storage tanks. It had to be qualified according to ASME boiler and 
pressure vessel code, Section Vill; however, it had the cover plate 
bolted along the long face, a configuration not addressed by the 
code. Finite element method was used to calculate stresses result- 
ing from internal pressure; these stresses were then used to 
evaluate and qualify the vessel. Fatigue is not a concern; thus, it 
can be built according to Section Vill, Division | instead of Division 
2. Stress analysis was checked against the code. A stayed plate 
was added to stiffen the long side of the vessel. 


16783 (WHC-SP-0832) Packaging concerns associated 
with transporting Rocky Flats Plant radioactive mixed wastes. 
Clawson, R.L.; Eide, J.H. Westinghouse Hanford Co., Richland, 
WA (United States). May 1992. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93006664. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the results of a preliminary study conducted 
at the request of the Los Alamos Technology Office for the Rocky 
Flats Plant. This report identifies potential impacts and areas of 
concern affecting the selection of available shipping containers and 
packaging authorized for transportation of radioactive mixed waste. 
The focus of this study is low-level mixed waste and low-level 
transuranic mixed waste originating at the Rocky Flats Plant; these 
wastes are intended to be transported to one of three tentative 
treatment, storage, or disposal facilities. This report discusses the 
selection criteria for packages based on form and waste type, 
which reflect current requirements by the US Department of Trans- 


portation, US Department of Energy, and US Nuclear Regulatory 
Commission. 


16784 (WSRC-RP-89-784) Well completion report on in- 
stallation of horizontal wells for in-situ remediation tests. 
Kaback, D.S.; Looney, B.B.; Corey, J.C.; Wright, L.M. Westing- 
house Savannah River Co., Aiken, SC (United States). Aug 1989. 
185p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE93008615. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A project to drill and install two horizontal vapor extraction/air- 
injection wells at the Savannah River Site (SRS), Aiken, South 
Carolina, was performed in September and October of 1988. This 
study was performed to test the feasibility of horizontal drilling 
technologies in unconsolidated sediments and to evaluate the ef- 
fectiveness of in-situ air stripping of volatile organics from the 
ground water and unsaturated soils. A tremendous amount of 





knowledge was obtained during the drilling and installation of the 
two test wells. Factors of importance to be considered during de- 
sign of another horizontal well drilling program follow. (1) Trips in 
and out of the borehole should be minimized to maintain hole sta- 
bility. No reaming to enlarge the hole should be attempted. (2) 
Drilling fluid performance should be maximized by utilizing a low 
solids, low weight, moderate viscosity, high lubricity fluid. Interrup- 
tion of drilling fluid circulation should be minimized. (3) Well 
materials should possess adequate flexibility to negotiate the 
curve. A flexible guide should be attached to the front of the well 
screen to guide the screen downhole. (4) Sands containing a minor 
amount of clay are recommended for completion targets, as better 
drilling control in the laterals was obtained in these sections. 


16785 (WSRC-RP-—92-530) RTF glovebox stripper regenera- 
tion development. Birchenall, A.K. Westinghouse Savannah River 
Co., Aiken, SC (United States). 31 Oct 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93008507. Source: OSTI; NTIS; 
GPO Dep. 

Currently, the Replacement Tritium Facility (RTF) glovebox strip- 
per system consists of a catalytic oxidation front end where trace 
tritium which may escape from the primary tritium process into the 
glovebox nitrogen system is oxidized to tritiated water. The tritiated 
water, along with normal water which may leak into the glovebox 
from the surrounding atmosphere, is then captured on a Zeolite 
bed. Eventually, the zeolite bed becomes saturated with water and 
must be regenerated to remain effective as a stripper. This is ac- 
complished by heating the zeolite and evolving the trapped water 
which is then passed over an elevated temperature uranium bed. A 
waste minimization program was instituted to address this issue. 
The program has two parallel paths. One path investigates replac- 
ing the entire glovebox stripper system with a system of getters to 
scavenge trace tritium. This report concentrates on the second 
path, retaining the catalytic oxidation front end but replacing the 
uranium bed water cracking with alternative technologies. 
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Refer also to citation(s) 14937, 15159, 15966, 15979, 16827, 
18586, 18587 


16786 (CEA-CONF-—11079) A mathematical and numerical 
study of a two-fluid model. Raymond, P.; Toumi, |. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1992. [8p.] (CONF-9209172-—: 5. nu- 
clear reactor thermal-hydraulics (NURETH) conference, Salt Lake 
City, UT (United States), 21-24 Sep 1992). Order Number 
DE93614298. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is devoted to a mathematical and numerical study of 
an isentropic four equation two-fluid model. We will prove that the 
model is strictly hyperbolic due to the inclusion of the virtual mass 
force term in the phasic momentum equations. The two-fluid model 
is naturally written under a nonconservative form. To solve the non- 
linear Riemann problem for this nonconservative hyperbolic system, 
a generalized Roe’s approximate Riemann solver, is used, based 
on a Lipschitz continuous path defined in the states space. Some 
numerical results with a Godunov type scheme, are presented. 


16787 (CEA-CONF-1112S) Experiments on vibro-impact 
dynamics of loosely supported tubes under harmonic excita- 
tion. Axisa, F.; Izquierdo, P. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [20p.] (CONF-9211195—: International Symposium on Flow- 
Induced Vibrations and Noise, Anaheim, CA (United States), 8-13 
Nov 1992). Order Number DE93617426. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Computational methods have been recently developed by the 
authors and others to predict the working life or the acceptable vi- 
bration limit of tubular structures experiencing fretting-wear caused 
by impact-sliding interaction with loose supports or adjacent struc- 
tures. This problem is of practical interest in various nuclear and 
other industrial components. This paper reports an experimental 
work intended to validate the numerical techniques used to com- 
pute the tube non-linear vibration in presence of impact-sliding 
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interaction. Attention is especially focused on the locai and time 
averaged dynamical parameters governing the rate of fretting-wear. 
The experiments were carried out on a straight tube excited har- 
monically by a pair of electromagnetic shakers. The tube motion 
was limited by a loose support situated at about midspan. On the 
other hand, numerical simulations of the tests were also per- 
formed. Comparison between test and computational data resulted 
in rather satisfactory agreement, based on the averaged impact 
forces and the wear work rate. Results are also discussed in terms 
of detailed time histories of tube displacement and impact forces. 


16788 (CEA-CONF-11130) Non-linear vibrations induced 
by fluidelastic forces in tube bundles. Langre, E. de; Hadj- 
Sadok, C.; Beaufils, B. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [30p.] (CONF-9211195—: International Symposium on Flow- 
Induced Vibrations and Noise, Anaheim, CA (United States), 8-13 
Nov 1992). Order Number DE93617427. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present in this paper computations of the response of a 
loosely supported tube to fluid elastic forces. Several models of 
forces are considered, including negative damping, coupling forces 
and Price and Paidoussis’ model. Unidirectional and bidirectional 
motions are studied, special attention being paid to the evolution of 
dynamic parameters influencing wear and to the changes in the 
dynamic regimes. The influence of the coefficient of friction is also 
analysed. A corrective methodology is proposed for the use of the 
negative damping model in non-linear computations. 


16789 (CEA-CONF—11154) Random excitation of heat ex- 
changer tubes by two-phase cross-flows. Axisa, F.; Villard, B. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Mecanique et de Technologie. 1992. [21p.] (CONF- 
9211195—: International Symposium on Flow-induced Vibrations 
and Noise, Anaheim, CA (United States), 8-13 Nov 1992). Order 
Number DE93618348. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reports the results of several experimental studies 
performed at CEA, which concern the random forces exerted on 
tube arrays subjected to two-phase cross-flows. A rather large data 
base was obtained in air-water at various void fractions. The data 
obtained in steam-water and freon refer to the high void fraction 
range which is typically that of PWR steam generators at nominal 
conditions. From this information an empirical correlation between 
the random forces exerted on the tubes and the homogeneous 
void fraction is derived which is found to hold over a large range of 
mass-flux. Furthermore the data referring to the distinct fluid mix- 
tures explored here, are found to collapse reasonably well on the 
same correlation curve. 


16790 (CNIC—00560) An experimental study on two-phase 
flow pattern in low pressure natural circulation system. Wu 
Shaorong (Inst. of Nucl. Energy Technology, Tsinghua Univ. 
(China)); Han Bing; Zhou Lei; Zhang Youjie; Jiang Shengyao; Wu 
Xinxin. China Nuclear Information Centre, Beijing, BJ (China). Oct 
1991. [12p.] (In Chinese). (TSHUNE-0026.). Order Number 
DE93612127. Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental study on two-phase flow pattern in the riser of 
low pressure natural circulation system was performed. The local 
differential pressure signal was analysed for flow pattern. It is con- 
sidered that Sr f-d/v can be used to distinguish different flow 
patterns and it has clear and definite physical meaning. Flow pat- 
terns at different inlet temperature with different system pressures 
(1.5 MPa, 0.24 MPa and 0.1 MPa) are described. It is considered 
that the flow pattern is only bubble flow without flow pattern 
change during the period of low quality density-wave instability at 
1.5 MPa. There is no density-wave oscillation in the system, when 
flow pattern is in bubble-intermittent transition area. The effect of 
flash vaporization on stability at low pressure is discussed. 


16791 (CONF-9205147-, pp. 1-8) Droplet distribution and 
deposition in gas-liquid annular flow. Hanratty, T. (Univ. of Illi- 
nois, Urbana (US)). Argonne National Lab., IL (United States). Jul 
1992. From 10. symposium on energy engineering sciences: syn- 
ergism of analysis, modeling, and experiment; Argonne, IL (United 
States); 11-13 May 1992. In Proceedings of the tenth symposium 
on energy engineering sciences: Synergism of analysis, modeling, 
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and experiment. 
OSTI; NTIS. 

Measurements of droplet deposition for gas-liquid annular flow in 
a vertical pipe show a region in which the rate of deposition varies 
linearly with drop concentration and a region, at large concentra- 
tions, in which the rate of deposition is approximately independent 
of concentration. A Lagrangian analysis is developed which 
describes the drop distribution mid deposition rates at low concen- 
trations. It is found that the deposition constant kp, scales with the 
friction velocity, v,*, when the ratio the time constant of the fluid 
turbulence, 7, to the inertial time constant of the particles, B—" is 
large. The dimensionless deposition constant, kp/Vq* decreases 
with decreasing 67,- because of the inability of the particles to 
follow the fluid turbulence. A tentative explanation for the measure- 
ments at large concentrations is that massive drops are formed 
which have extremely small deposition rates. 


16792 (CONF-9205147-, pp. 9-16) Flow and macrosegrega- 
tion phenomena for directional solidification of binary 
mixtures. Incropera, F.P. (Purdue Univ., West Lafayette, IN (US)); 
Neilson, D.G. Argonne National Lab., IL (United States). Jul 1992. 
From 10. symposium on energy engineering sciences: synergism 
of analysis, modeling, and experiment; Argonne, IL (United States); 
11-13 May 1992. In Proceedings of the tenth symposium on energy 
engineering sciences: Synergism of analysis, modeling, and exper- 
iment. 293p. Order Number DE92018777. Source: OSTI; NTIS. 

A research program is being undertaken to determine the effects 
of buoyancy induced convection on the solidification of binary solu- 
tions under off-eutectic conditions. Major objectives include (i) 
development of a continuum model to concurrently predict momen- 
tum, energy, and species transfer in the solid, melt and mushy 
(two-phase solid/liquid) regions, (ii) validation of tile model through 
comparisons with experimental results, and (iii) use of the model to 
assess strategies for limiting macrosegragation phenomena at- 
tributable to convection. The continuum model has been found to 
be sufficiently robust to treat the many complexities associated with 
multicomponent phase change, and in this article attention is fo- 
cused on features associated with unidirectional solidification 
(UDS) in a bottom-chilled cavity. Under conditions for which con- 
vection results from a compositionally induced density inversion in 
the mushy region, perturbations in fieid variables at the liquidus in- 
terface induce localized remelting and the downward development 
of channels in the mushy region. The channels act as paths of 
least resistance for the transport of interdendritic fluid into the over- 
lying liquid and ultimately provide sites for freckle segregates, 
which represent particularly severe forms of macrosegregition in 
the final casting. 


293p. Order Number DE92018777. Source: 


16793 


(CONF-9205147-—, pp. 17-23) The lift on a samil drop 
or particle in a shear flow. McLaughlin, J.B. (Clarkson Univ., 
Potsdam, NY (US)). Argonne National Lab., IL (United States). Jul 
1992. DOE Contract FG02-88ER13919. From 10. symposium on 
energy engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 


Synergism of analysis, modeling, and experiment. 
Number DE92018777. Source: OSTI; NTIS. 
Analytical, experimental, and numerical methods are providing a 
better understanding of lift forces that act on small drops or parti- 
cles when they translate through shear flows. The asymptotic 
theory assumes that the Reynolds numbers that characterize the 
particle disturbance flow are small compared to unity and that the 
radius of the particle is small compared to the particle’s distance 
from the nearest bounding wall. The experiments and numerical 
simulations provide useful information about lift forces when the 
Reynokis numbers of the disturbance flow are order unity or larger. 
The results of the project lead to a better understanding of the iner- 
tial deposition of aerosol drops or particles from turbulent streams. 


16794 (CONF-9205147-, pp. 29-37) Experimental and num- 
berical investigation of passive scalar dispersal in bounded 
turbulent shear flows. Wallace, J.M. (Univ. of Maryland, College 
Park, MD (US)); Bernard, P.S.; Balint, J.L.; Ong, L. Argonne 
National Lab., IL (United States). Jul 1992. DOE Contract FG05- 
88ER13838. From 10. symposium on energy engineering sciences: 
synergism of analysis, modeling, and experiment; Argonne, IL 


293p. Order 
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(United States); 11-13 May 1992. In Proceedings of the tenth sym- 
posium on energy engineering sciences: Synergism of analysis, 
modeling, and experiment. 293p. Order Number DE92018777. 
Source: OSTI; NTIS. 

Laboratory experiments and direct numerical simulations (DNS) 
of passive scalar contaminant dispersal in bounded shear flows 
have been carried out. Both mass and heat transport have been 
experimentally studied. Statistical results for the temperature plume 
which develops from a line heat source at the wall are compared 
to the DNS results. The DNS results for this case and for the case 
of a uniform source with constant temperature boundaries are also 
compared to various model predictions. 


16795 (CONF-9205147—, pp. 24-28) Conditional averaging 
and locai characteristics of turbulent flows. Novikov, E.A. (Univ. 
of California, La Jolla (US)). Argonne National Lab., IL (United 
States). Jul 1992. DOE Contract FG03-91ER14188. From 10. sym- 
posium on energy engineering sciences: synergism of analysis, 
modeling, and experiment; Argonne, IL (United States); 11-13 May 
1992. In Proceedings of the tenth symposium on energy engineer- 
ing sciences: Synergism of analysis, modeling, and experiment. 
293p. Order Number DE92018777. Source: OSTI; NTIS. 

The method of conditional averaging of hydrodynamics equations 
is developed. This method is applied to the description of local 
characteristics of turbulence with a mechanism of self-amplification. 
For 3-D turbulent flows the local characteristic is the vorticity field 
and self-amplification is the effect of stretching of vortex filaments. 
Conditionally averaged tensor of strain rates (with fixed forticity) is 
obtained, which helps to explain the formation of “vortex strings” in 
3-D turbulent flows. Closed equation for the conditionally averaged 
vorticity field (with fixed vorticity at a certain point) is obtained from 
the Navier-Stokes equations. On the basis of solution of this equa- 
tion, the high order two-point moments of vorticity field are 
calculated. Analogous results are obtained for 2-D turbulent flows, 
where the local characteristic is the vorticity gradient. The pre- 
sented method is quite general and can be applied to a variety of 
physical systems with strong interaction. 


16796 (CONF-9205147—, pp. 38-45) Turbulence structure 
and transport processes at interfaces. Banerjee, S. (Univ. of 
California, Sanata Barbara (US)). Argonne National Lab., IL 
(United States). Jul 1992. From 10. symposium on energy engi- 
neering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

Flow visualization experiments in open channel flows indicate 
that liquid-side turbulence structure near the interface depends on 
the interfacial shear rate. Shear may, for example, be imposed by 
concurrently or countercurrently flowing gas. At low shear rates 
there is no turbulence generated at the interface, but rather the 
structure is determined by bursts emanating from the wall and im- 
pinging/attaching to the surface. At high enough interfacial shear 
rates a transition occurs in which low-speed streaks/high-speed re- 
gions form at the interface and give rise to burst/ejection 
phenomena with the same features as in wall turbulence. A combi- 
nation of experiments and direct numerical simulations have 
clarified the criterion for the transition as well as provided quantita- 
tive evidence that the effect of boundary conditions is secondary 
compared to the effect of the shear rate on near-boundary turbu- 
lence structure. Superimposed interfacial waves have also been 
investigated for the case of unsheared interfaces and result in 
enhancements of wall ejection rates, and hence turbulence intensi- 
fies, that are related to wave amplitude but not wave frequency; 
i.e., the phenomenon does not arise due to resonances. 


16797 (CONF-9205147-, pp. 46-52) Transition to chaos in a 
time-modulated flow. Thompson, C. (Univ. of Massachusetts, 
Lowell (US)); Mehta, V.; Mulpur, A; Chandra, K. Argonne National 
Lab., IL (United States). Jul 1992. From 10. symposium on energy 
engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 





The transition to chaos in an incompressible fluid driven by a 
harmonic time varying pressure gradient is discussed. Special 
attention is given to those boundary geometries that result in cen- 
trifugal instability of the viscous boundary layer. The interaction 
between the For viscous boundary layer and linearly unstable 3-D 
vortical disturbances is examined. For increasing modulation ampli- 
tude, the disturbance ultimately becomes temporally chaotic. The 
energy exchange between primary and secondary 3-D distur- 
bances containing subharmonics of the least stable spanwise 
wavenumber is examined. It is shown that the transition to chaotic 
motion is mediated by the energy exchange between primary and 
secondary modes. 


16798 (CONF-9205147-, pp. 53-59) Intermittency In hydro- 
dynamic turbulence. Kraichnan, R.H. Argonne National Lab., IL 
(United States). Jul 1992. DOE Contract FG03-90ER14118. From 
10. symposium on energy engineering sciences: synergism of 
analysis, modeling, and experiment; Argonne, IL (United States); 
11-13 May 1992. In Proceedings of the tenth symposium on energy 
engineering sciences: Synergism of analysis, modeling, and exper- 
iment. 293p. Order Number DE92018777. Source: OSTI; NTIS. 
Strong intermittency of the small scales of incompressible 
Navier-Stokes turbulence can be demonstrated a flow as well as 
high Reynolds numbers. However its character is dependent on 
Reynolds number. At low Reynolds number, the intermittency is 
associated with gentle spacial and temporal variation of dissipation 
parameters. At high Reynolds number, sparse, intense vortex ropes 
dominate visualizations of the vorticity field. An open and intriguing 
question is how and with what success such highly structured 
states can be incorporated in tractable statistical approaches. 


16799 (CONF-9205147—, pp. 60-67) On self-propagtion of 
thermohaline intrusions. McDonald, E.T. (Stanford Univ., CA 
(US)); Koseff, J.R. Argonne National Lab., IL (United States). Jul 
1992. DOE Contract FG03-87ER13757. From 10. symposium on 
energy engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

Experiments have been performed in which a uniform lateral 
heat flux is applied to a double diffusive system composed of 
linearly opposing gradients of heat and salt. In two of the experi- 
ments, the intrusions were observed to continue propagating into 
the ambient fluid following removal of the endall heat flux. We pro- 
pose a blocking-type mechanism whereby this “self-propagation” 
can occur under certain conditions. In addition, we present results 
from our experiments which indicate that this blocking mechanism 
is indeed active and can contribute to continued destabilization 
ahead of the intrusion fronts. 


16800 


(CONF-9205147-, pp. 120-128) Convection in gasses 
at elevated pressures. Bodenschatz, E. (Univ. of California, Santa 
Barbara (US)); Morris, S.W.; Cannell, D.S.; Ahlers, G.; Bruyn, J.R. 
de. Argonne National Lab., IL (United States). Jul 1992. DOE 
Contract FG03-87ER13738. From 10. symposium on energy engi- 


neering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

We present recent experimental results for Rayleigh-Benard con- 
vection in a thin horizontal layer of a gas under pressure. In this 
system it is possible to reach large aspects ratios. By changing the 
pressure, samples with negligible or with very large departures 
from the Boussinesq approximation can be prepared. In the non- 
Boussinesq system, defect-free hexagonal lattice of convection 
cells forms just above onset. This lattice becomes unstable to rolls 
when the temperature difference is increased sufficiently. In the 
“roll” state, the rolls are curved and the system forms stable rotat- 
ing spirals. By suitably adjusting the sample thickness and the 
pressure, the system can be made very susceptible to noise and 
therefore it is possible to observe fluctuating convection rolls close 
to but below the first bifurcation to convection. 
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16801 (CONF-9205147-, pp. 193-201) Waste minimization 
at the source. Douglas, J.M. (Univ. of Massachusetts, Amherst 
(US)). Argonne National Lab., IL (United States). Jul 1992. From 
10. symposium on energy engineering sciences: synergism of 
analysis, modeling, and experiment; Argonne, IL (United States); 
11-13 May 1992. In Proceedings of the tenth symposium on energy 
engineering sciences: Synergism of analysis, modeling, and exper- 
iment. 293p. Order Number DE92018777. Source: OSTI; NTIS. 

The hierarchical decision procedure described by Douglas pro- 
vides a simple way of identifying pollution problems early in the 
development stages of a design. The procedure identifies the deci- 
sions required to complete a design, and arranges these decisions 
in a hierarchical fashion so that only a few decisions need to be 
considered at one time. Some of these decisions effect the exit 
streams from (and the feeds to) the process, and in some cases 
these exit streams cali have an adverse environmental impact. 
Hence, if we can make decisions at every level, i.e. find alterna- 
tives, that do not lead to pollution problems, we can eliminate the 
source of the pollution problem. 


16802 (CONF-9205147-, pp. 226-232) Multifractals in flow- 
induced vibrations. Muntean, G.G. (Cornell Univ., Ithaca, NY 
(US)); Moon, F.C. Argonne National Lab., iL (United States). Jul 
1992. DOE Contract FG02-91ER14168. From 10. symposium on 
energy engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

Internal flow i n cantilevered tubing loses stability through a 
mechanism known as flutter. in this paper we investigate a flutter- 
ing tube subject to a periodic extemal forcing. This system will be 
characterized by two frequencies - the flutter frequency and the 
forcing frequency. For weak nonlinear coupling of these oscilla- 
tions, the dynamics evolves on a 2-torus and can exhibit only 
quasiperiodicity or mode locking. For stronger coupling, the dynam- 
ics can bifurcate to chaotic motion through the quasiperiodic route. 
At the precise point of this bifurcation, we investigate the structure 
of the Poincare mapping generated by a sampling on the forcing 
frequency. After unwinding the attractor, we characterize the distri- 
bution of points using the generalized dimension function and the 
F-alpha spectrum. Comparisons are made to the results of the 
standard sine circle map which has become a paradigm of study in 
the area of multifractals. 


16803 (DOE/ER/13893-T1) High flux film and transition 
boiling: Final report, April 1988—January 1993. Witte, L.C. 
Houston Univ., TX (United States). Dept. of Mechanical Engineer- 
ing. Feb 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-88ER13893. Order Number 
DE93010917. Source: OSTI; NTIS; GPO Dep. 

An investigation was conducted on the potential for altering the 
boiling curve through effects of high velocity and high subcooling. 
Experiments using water and Freon-113 flowing over cylindrical 
electrical heaters in crossflow were made to see how velocity and 
subcooling affect the boiling curve, especially the film and transition 
boiling regions. We sought subcooling levels down to near the 
freezing points of these two liquids to prove the concept that the 
critical heat flux and the minimum heat flux could be brought to- 
gether, thereby averting the transition region altogether. Another 
emphasis was to gain insight into how the various boiling regions 
could be represented mathematically on various parts of heating 
surface. Motivation for the research grew out of a realization that 
the effects of very high subcooling and velocity might be to avert 
the transition boiling altogether so that the unstable part of the boil- 
ing curve would not limit the application of high flux devices to 
temperatures less than the burnout temperatures. Summaries of 
results from the study are described. It shows that the potential for 
averting, the transition region is good, and points the way to further 
research that is needed to demonstrate the potential. 


16804 (DOE/ER/13913-5) Evolution of flow disturbances in 
cocurrent gas-liquid flows: Progress report, November 1, 
1992—October 31, 1992. McCready, M.J. Notre Dame Univ., IN 
(United States). Dept. of Chemical Engineering. Oct 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FG02-88ER13913. Order Number DE93010083. Source: 
OSTI; NTIS; GPO Dep. 

Studies of interfacial waves in horizontal gas-liquid flows, close to 
neutral stability, suggest that the rate of evolution of the interface 
may be linked to nonlinear interactions between the fundamental 
mode and the subharmonic — even if the subharmonic is linearly 
stable. The rate of evolution increases as the subharmonic be- 
comes more unstable. A comparison of linear stability techniques 
used to predict the initial behavior of waves reveals similar predic- 
tions of growth rates and almost Kentical speeds between a two 
layer laminar Orr-Sommerfeld theory and an Orr-Sommerfeld theory 
when the effect of the (turbulent) gas flow enters as boundary con- 
ditions on the liquid layer. However, there is disagreement at small 
wavenumbers as to the point at which the growth curve crosses 0. 
This is a significant problem because longwave disturbances, in 
our case roll waves, form by growth of (initially) small amplitude 
waves that have frequencies which are 0.5 to 1 Hz, which is in the 
range where the two theories disagree about the sign of the growth 
rate. While nonlinear effects are probably involved in the formation 
of the peak (at least while its amplitude is small), the linear growth 
rate must play an important role when the amplitude is small. 


16805 (DOE/ER/25119-1) Studies of complexity in fluid 
systems. Kadanoff, L.P.; Constantin, P.; Dupont, T.F.; Nagel, S. 
Chicago Univ., IL (United States). Feb 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER25119. Order Number DE93010776. Source: OSTI; NTIS; 
GPO Dep. 

Objective is to bring together researchers from several disci- 
plines (mathematics, numerical computation, theoretical and 
experimental physics) who share an interest in the development of 
complexity in fluid systems. Work is in progress on development of 
singular interfluid interfaces on several fronts. Striking variations in 
droplet formation can be observed in physical experiments and 
simulations based on simple models. High-speed photographs are 
being taken of small liquid drop breaking into droplets. Experimen- 
tal studies of granular materials are being continued. 


16806 (DOE/PC/88951—-T2) Determination of flow-regime 
boundaries for cohesive particles: Final report, September 20, 
1988—March 31, 1992. Knowlton, T.M. (illinois Inst. of Tech., 
Chicago, IL (United States)); Findlay, J.G.; Arastoopour, H.; Gi- 
daspow, D. Institute of Gas Technology, Chicago, IL (United 
States); Illinois Inst. of Tech., Chicago, IL (United States). Oct 
1992. 124p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88951. Order Number 
DE93011542. Source: OSTI; NTIS; GPO Dep. 

Cohesive particles (Geldart Group C powders) are fine particles 
generally less than 30 microns in size. Interparticle forces are large 
relative to inertial forces in these particles, and cause clumping, 
sticking, and channeling when attempts are made to fluidize them. 
These solids do not flow easily through pipes, and bridge ex- 
tremely easily. The objectives of the work in this program were (1) 
to develop a hydrodynamic model which can be applied to cohe- 
sive solids, and (2) to obtain data in a large-scale (30-cm-diameter) 
riser to test the model. The work was divided into six tasks: Task 1. 
Preparation of a Project Work Plan; Task 2. Hydrodynamic Mode! 
Development; Task 3. Determination of Rheological Properties for 
Incorporation into the Model; Task 4. Small-Scale Flow Tests; Task 
5. Large-Scale Flow Tests; and Task 6. Comparison of Model With 
Data. The work was conducted by the Institute of Gas Technology 
(IGT) in collaboration with the Illinois Institute of Technology (IIT). 
This work combined the expertise of IIT in model development, with 
the large-scale experimental capabilities of IGT. IIT researchers de- 
veloped the hydrodynamic model in the program, while the 
large-scale data were generated by IGT. Following the preparation 
of the Project Work Plan in Task 1, work was started on the devel- 
opment of a two-dimensional hydrodynamic model to enable the 
behavior of cohesive solids in a dilute-phase riser to be simulated. 
In Task 2, two hydrodynamic models were developed based on the 
kinetic theory model of granular flow. The models were used to 
predict data presented in the literature, as well as data generated 
in Task 5 of this study. In Task 3, rheological data on cohesive oil 
shale with an average particle size of approximately 12 microns 
was obtained using a unique device called a cohetester. 
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16807 (EDF-R-92-NI-B-0012) Challenges for the computa- 
tional fluid dynamics codes in the nineties. Various examples 
of application. Chabard, J.P.; Viollet, P.L. Electricite de France 
(EDF), 92 - Clamart (France). Aug 1991. [30p.] (In French). Order 
Number DE93617428. Source: OSTI; NTIS (US Sales Only); INIS. 

Most of the computational fluid dynamics applications which are 
encountered at the Research and Development Division of EDF 
(RDD) are dealing with thermal exchanges. The development of 
numerical tools for the simulation of flows, devoted to this class of 
application, has been under way for 15 years. At the beginning this 
work was mainly concerned with a good simulation of the dynam- 
ics of the flow. Now these tools can be used to compute flows with 
thermal exchanges. The presentation will be limited to incompress- 
ible and one phase flows. First the softwares developed at RDD 
will be presented. Then some applications of these tools to flows 
with thermal exchanges will be discussed. To conclude, the paper 
will treat be general case of the CFD codes. The challenges for the 
next years will be detailed in order to make these tools available 
for users involved in complex physical modeling. 


16808 (ETDE-IT—-93-101) Pool and forced convective boll- 
ing of binary mixtures. Celata, G.P. ENEA, Casaccia (italy). 
1992. 13p. (CONF-9203122-3: Engineering Foundation conference 
on pool and external flow boiling, Santa Barbara, CA (United 
States), 22-27 Mar 1992). Order Number DE93778110. Source: 
OSTI; NTIS (US Sales Only). 

Boiling of binary mixtures is characterized by a close linking be- 
tween heat and mass transfer process, with the evaporation rate 
usually being limited by the mass transfer process. This is signifi- 
cant different from single-component systems where interfacial 
mass transfer rate are normally very high. Information on pool 
boiling of binary mixtures is widely available in literature, while re- 
search on forced convective boiling of mixtures had a rush only 
over the last few years. This paper provides a brief review of re- 
cent research carried out in pool and forced convective boiling of 
binary mixtures. An upgrade of the predictive tools, either empirical 
or theoretical, is also done for both cases. Finally, the results of an 
activity in progress at ENEA (italian Agency for Energy, New Tech- 
nologies and the Environment) on forced convective boiling of R 
12/R 114 are presented. 


16809 (1C-92/374) On temperature distribution In non- 
participating medium with radiation boundary condition. 
Naseem, A. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [8p.] Order Number DE93619375. Source: OST]; 
NTIS (US Sales Only); INIS. 

Flow of Walters liquid B model is considered to obtain tempera- 
ture distribution and the Nusselt number in non-participating 
medium with radiation boundary condition. The influence of visco- 
elasticity on the Nusselt number is discussed. (author). 4 refs. 


16810 (LA-SUB-93-65) Research and development of 
thermal-fluid measuring instrument: Final report, February 
1989-February 1991. Tuzla, K. (Lehigh Univ., Bethlehem, PA 
(United States). Inst. of Thermo-Fiuid Engineering and Science); 
Chen, J.C. Los Alamos Nationa! Lab., NM (United States); Lehigh 
Univ., Bethlehem, PA (United States). Inst. of Thermo-Fluid Engi- 
neering and Science. 6 Aug 1991. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93008464. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of this program is to develop an instrument to measure 
the time-fraction of liquid contact in the transition and film boiling 
regimes for flow within a vertical tube. The work was carried out at 
Lehigh University between February 15, 1989 to February 15, 
1991. The instrument to measure time-fraction of liquid contact was 
successfully developed and tested. 


16811 (LITH-MAT-R-92-30) On dynamic stresses under 
short-term heating processes. Gibiansky, C.; Mazya, V.; Parton, 
V. Linkoeping Univ. (Sweden). Dept. of Mathematics. Jul 1992. 
[39p.] Order Number DE93617429. Source: OSTI; NTIS; INIS. 

We study dynamic thermoelastic stresses in a halfspace and in a 
layer of finite width under a short term thermal loading. in this pa- 
per we find the principal terms in the asymptotic expansion of 
stresses for the problems related to a thermal loading of the halfs- 
pace or the boundary of the layer. Results are obtained for the 





short thermal impulse and fast heating of the boundary. Dimension- 
less duration of a nonstationary heating is a small parameter in 
these problems. The fast heating is assumed to be the sum of a 
short thermal impulse and an instant thermal shock. The solution 
of the thermal shock problem for the halfspace is known, the case 
of a layer is studied in the present paper. (au). 


16812 (ORNL/TM-12262) Heating 7.2 user’s manual. Childs, 
K.W. Oak Ridge National Lab., TN (United States). Feb 1993. 
200p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE93009587. 
Source: OSTI; NTIS; GPO Dep. 

HEATING is a general-purpose conduction heat transfer program 
written in Fortran 77. HEATING can solve steady-state and/or tran- 
sient heat conduction problems in one-, two-, or three-dimensional 
Cartesian, cylindrical, or spherical coordinates. A model may in- 
clude multiple materials, and the thermal conductivity, density, and 
specific heat of each material may be both time- and temperature- 
dependent. The thermal conductivity may also be anisotropic. 
Materials may undergo change of phase. Thermal properties of 
materials may be input or may be extracted from a material proper- 
ties library. Heat-generation rates may be dependent on time, 
temperature, and position, and boundary temperatures may be 
time- and position-dependent. The boundary conditions, which may 
be surface-to-environment or surface-to-surface, may be specified 
temperatures or any combination of prescribed heat flux, forced 
convection, natural convection, and radiation. The boundary condi- 
tion parameters may be time- and/or temperature-dependent. 
General gray-body radiation problems may be modeled with user- 
defined factors for radiant exchange. The mesh spacing may be 
variable along each axis. HEATING uses a runtime memory alloca- 
tion scheme to avoid having to recompile to match memory 
requirements for each specific problem. HEATING utilizes free-form 
input. Three steady-state solution techniques are available: point- 
successive-overrelaxation iterative method with extrapolation, 
direct-solution, and conjugate gradient. Transient problems may be 
solved using any one of several finite-difference schemes: Crank- 


Nicolson implicit, Classical Implicit Procedure (CIP), Classical 
Explicit Procedure (CEP), or Levy explicit method. The solution of 
the system of equations arising from the implicit techniques is ac- 


complished by  point-successive-overrelaxation iteration and 
includes procedures to estimate the optimum acceleration parame- 
ter. 


16813 (RFP-4671) Heat transfer and heat exchangers ref- 
erence handbook. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. 15 Jan 1991. 44p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC34- 
S0DP62349. Order Number DE93004211. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this handbook is to provide Rocky Flats person- 
nel with an understanding of the basic concepts of heat transfer 
and the operation of heat exchangers. 


16814 (SAND—92-0069) United States Department of En- 
ergy Granular Flow Advanced Research Objective. Passman, 
S.L. (USDOE Pittsburgh Energy Technology Center, PA (United 
States)); Peters, W.C. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. Order Num- 
ber DE93006447. Source: OSTI; NTIS; GPO Dep. 

United States Department of Energy has established its first Ad- 
vanced Research Objective in the Solids Transport Program. The 
scientific, engineering, and management goals are discussed in 
some detail. Scientific progress to date is summarized. Comments 
are made on the technical direction of further Advanced Research 
Objectives. 


16815 (SAND-92-0886) Finite element methods for 
non-Newtonian flows. Gartling, D.K. Sandia National Labs., Albu- 
querque, NM (United States). Oct 1992. 84p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93006458. Source: OSTI; NTIS; 
GPO Dep. 

The application of the finite element method to problems in non- 
Newtonian fluid mechanics is described. The formulation of the 
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basic equations is presented for both inelastic and viscoelastic con- 
Stitutive models. Solution algorithms for treating the material 
nonlinearities associated with inelastic fluids are described; typical 
solution procedures for the implicit stress-rate equations of vis- 
coelastic fluids are also presented. Methods for the simulation of 
various types of free-surface flows are also outlined. Simple exam- 
ple analyses are included for both types of fluid models. 
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Refer also to citation(s) 16061, 16120, 16280, 16383, 16448, 
16716, 16814, 17213, 17218, 18238 


16816 (CEA-CONF—11157) Tridimensional numerical mod- 
elling of an eddy current non destructive testing process. CEA 
Centre d’Etudes de Grenoble, 38 (France). Direction des Technolo- 
gies Avancees. 1992. 4p. (CONF-921074—1: 13. world conference 
on nondestructive testing, Sao Paulo (Brazil), 18-23 Oct 1992). 
Source: OSTI; NTIS (US Sales Only). 

This paper relates the representation work accomplished as part 
of the development of a new eddy current non destructive testing 
process. The complete 3 D model and a less expensive simplified 
method are presented. The process allows inspection of sub sea 
structures without removal of marine fouling by a contactless tech- 
nique using a strong alternative current. 


16817 (CEA-R-5623) Image processing applied to auto- 
matic detection of defects during ultrasonic examination. 
Moysan, J. Institut National des Sciences Appliquees (INSA), 69 - 
Villeurbanne (France); CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Direction des Technologies Avancees. 
Oct 1992. [251p.] (In French). Order Number DE93619562. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work is a study about image processing applied to ultra- 
sonic BSCAN images which are obtained in the field of non 
destructive testing of weld. The goal is to define what image pro- 
cessing techniques can bring to ameliorate the exploitation of the 
data collected and, more precisely, what image processing can do 
to extract the meaningful echoes which enable to characterize and 
to size the defects. The report presents non destructive testing by 
ultrasounds in the nuclear field and it indicates specificities of the 
propagation of ultrasonic waves in austenitic weld. It gives a state 
of the art of the data processing applied to ultrasonic images in 
nondestructive evaluation. A new image analysis is then devel- 
oped. It is based on a powerful tool, the co-occurrence matrix. This 
matrix enables to represent, in a whole representation, relations 
between amplitudes of couples of pixels. From the matrix analysis, 
a new complete and automatic method has been set down in order 
to define a threshold which separates echoes from noise. An auto- 
matic interpretation of the ultrasonic echoes is then possible. 
Complete validation has been done with standard pieces. 


16818 (CONF-9205147-, pp. 76-84) Consideration of his- 
tory dependent damage in creep crack growth. Brust, F.W. Jr. 
(Battelle, Columbus, OH (US)); Krishnaswamy, P.; Majumdar, B.S. 
Argonne National Lab., IL (United States). Jul 1992. DOE Contract 
FG02-90ER14135. From 10. symposium on energy engineering 
sciences: synergism of analysis, modeling, and experiment; Ar- 
gonne, IL (United States); 11-13 May 1992. In Proceedings of the 
tenth symposium on energy engineering sciences: Synergism of 
analysis, modeling, and experiment. 293p. Order Number 
DE92018777. Source: OSTI; NTIS. 

The effects of load history on the creep crack growth process 
are discussed. There are three aspects of this problem which are 
considered: (i) the constitutive response of materials undergoing 
history dependent creep straining, (ii) the corresponding crack 
growth behavior including a discussion of fracture parameters ca- 
pable of predicting the response, and (iii) experimental evidence of 
the importance of history dependent response. Finally, numerical 
studies which use the constitutive model and fracture theory of (i) 
and (ii) respectively are used to examine the experimental results 
developed in (iii). 


16819 (CONF-9205147-—, pp. 85-93) Relationship between 
constraint between constraint and fracture toughness or 
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equivalent plastic strain and constraint for crack growth initla- 
tion. Reuter, W.G. (idaho National Engineering Laboratory, Idaho 
Falls (US)); Lloyd, W.R.; Epstein, J.S. Argonne National Lab., IL 
(United States). Jul 1992. DOE Contract AC07-761D01570. From 
10. symposium on energy engineering sciences: synergism of 
analysis, modeling, and experiment; Argonne, IL (United States); 
11-13 May 1992. In Proceedings of the tenth symposium on energy 
engineering sciences: Synergism of analysis, modeling, and exper- 
iment. 293p. Order Number DE92018777. Source: OSTI; NTIS. 

Fracture mechanics data generated from standard fracture 
toughness specimens may be used to predict structural integrity. 
For elastic-plastic conditions, a second parameter identified as 
“constraint” is being used to link different specimen/flaw configura- 
tions. Constraint is defined as the hydrostatic stress divided by the 
equivalent stress. Much of the literature is concerned with the dif- 
ference in constraint between specimens and a structure, while 
little effort is being given to investigating the sensitivity of the crack 
initiation process to constraint for a given material or from one ma- 
terial to another. The paper presents experimental results relating 
the crack initiation processes to constraint for a ferritic steel and an 
aluminum base alloy. 


16820 (CONF-9205147-, pp. 94-101) Mode methods for 
strain-hardening structures. Youngdahl, C.K. (Argonne National 
Lab., IL (US)). Argonne National Lab., IL (United States). Jul 1992. 
DOE Contract W-31109-ENG-38. From 10. symposium on energy 
engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

An approximation method is being developed to predict the dy- 
namic plastic response of rigid, strain-hardening structures. This 
method is analogous to the instantaneous mode techniques used 
to treat rigid, perfectly plastic structures in that a deflection shape 
involving a number of arbitrary functions of time is selected, based 
on static deformation profiles. Two stress fields are associated with 
the deflection shape: one satisfies the equations of motion with ap- 
propriate boundary and continuity conditions, and the other satisfies 
the strain-hardening constitutive relation with appropriate boundary 
and smoothness conditions. The method is illustrated using the 
case of a simply-supported beam with a central plastic region. 


16821 (IS-M-739) Crack length determination by ultrasonic 
methods. Rehbein, D.K.; Thompson, R.B.; Buck, O. Ames Lab., IA 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. (CONF- 
920799-6: Review of progress in quantitative non destructive 
evaluation (NDE), La Jolla, CA (United States), 19-24 Jul 1992). 
Order Number DE93008075. Source: OSTI; NTIS; GPO Dep. 

Under the restriction of being able to operate in through trans- 
mission with focussed transducers, it has been shown that the 
location of the tip of a fatigue crack can be determined to within 0.5 
mm in those cases where curvature of the crack front is significant 
with correspondingly better accuracy as the curvature decreases. 
Location of the crack tip is accomplished through use of the dis- 
tributed spring model and also yields information on the residual 
stresses due to closure. The technique used is able to determine 
the crack length to within + 0.5 mm in the unloaded condition in 
contrast to most of the work done previously, removing the neces- 
sity for application of a load sufficient to fully open the crack. 


16822 


(LA-UR-93-557) Sub-nanosecond optical diagnos- 
tics of laser-material Interaction and dynamic microstructure 
of materials. Paisley, D.L.; Stahl, D.B. Los Alamos National Lab., 
NM (United States). [1993]. 10p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9209188-9: 20. international congress on high speed pho- 
tography and photonics, Victoria (Canada), 25-26 Sep 1992). Order 
Number DE93008702. Source: OSTI; NTIS; GPO Dep. 

Several optical diagnostic techniques are used to evaluate the 
dynamic response of materials to intense dynamic loading and un- 
loading, high stress and strain, and pressure. Velocity 
interferometry and electronic streak photography, each with sub- 
nanosecond time resolution, are used to record dynamic material 
response. Laser-launched flat plates are accelerated to 10'* m/s? 
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with terminal velocities >5 kmvs. By impacting these plates into tar- 
get samples, high strain: rates (10° sec—') and pressures >100 
GPa have been generated for a duration of 0.8-5 nanoseconds. 
The efficacy and limitations of each technique are detailed and ap- 
plications to other fields discussed. 


16823 (LIU-TEK-LIC—1992-15) On the application of design 
of experiments to accelerated life testing. Linkoeping Studies in 
Science and Technology. Hakim-Mashhadi, M. Linkoeping Univ. 
(Sweden). Dept. of Mechanical Engineering. 1992. [135p.] Order 
Number DE93612241. Source: OSTI; NTIS; INIS. 

Today, there is an increasing demand for improved quality and 
reliability due to increasing system complexity and increasing de- 
mands from customer. Continuous improvement of quality is not 
only a means of competition but also a matter of staying in the 
market. Accelerated life testing and statistical design of experi- 
ments are two needed methods for improvement of quality. The 
combined use of them is very advantageous and increases the test 
efficiency. Accelerated life testing is a quick way to provide infor- 
mation on the life distribution of materials and products. By 
subjecting the test unit to conditions more severe than those at 
normal usage, the test time can be highly reduced. Estimates of 
life at normal stress levels are obtained by extrapolating the 
available information through a reasonable acceleration medel. Ac- 
celerated life testing has mostly been used to measure reliability 
but it is high time to use it for improvement of quality. Design of 
experiments serves to find out the effect of design parameters and 
other interesting factors on performance measure and its variability. 
The obtained information is essential for a continuous improvement 
of quality. As an illustration, two sets of experiment are designed 
and performed at highly increased stress levels. The results are 
analysed and discussed and a time saving alternative is proposed. 
The combination of experimental design and accelerated life test- 
ing is discussed and illustrated. The combined use of these 
methods can be argued for in two different cases. One is for an 
exploratory improvement investigation and the other is for verifica- 
tion of reliability. in either case, the combined use is advantageous 
and improves the testing efficiency. Some general conclusions are 
drawn to be used for planning and performance of statistically de- 
signed accelerated life testing experiments. (70 refs.) (au). 


16824 (SAND-92-2541C) X-ray reflectivity measurements 
of vacuum deposited thin flims. Chason, M. (Motorola, Inc., 
Schaumburg, IL (United States)); Chason, E. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930262-1: Motorola 1993 winter advanced 
manufacturing technologies symposium, Phoenix, AZ (United 
States), 23-24 Feb 1993). Order Number DE93007579. Source: 
OSTI; NTIS; GPO Dep. 

X-ray reflectivity using energy dispersive X-ray detection, a non- 
destructive probe of surface roughness over the region of ~ 1-50 
A, has been used to investigate the characteristicsof vacuum de- 
posited thin films. With a surface roughness sensitivity better than 
1 A X-ray reflectivity is sensitive to interfaces between different 
materials for sample thicknesses up to approximately2000 A (de- 
pending on material density). We have investigated discrete Cr/Al 
deposits on quartz substrates and determined the surface rough- 
ness at the interfaces. We have also monitored the evolution ofthe 
Cr/Al interface following annealing. The experimental data is pre- 
sented and discussed. The use of the technique for studying thin 
film deposits is addressed. 


16825 (UCRL-ID—112608) Near threshold fatigue testing. 
Freeman, D.C.; Strum, M.J. Lawrence Livermore National Lab., CA 
(United States). Jan 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93009069. Source: OSTI; NTIS; INIS; GPO Dep. 
Measurement of the near-threshold fatigue crack growth rate 
(FCGR) behavior provides a basis for the design and evaluation of 
components subjected to high cycle fatigue. Typically, the near- 
threshold fatigue regime describes crack growth rates below 
approximately 10-5 mm/cycle (4x10~-7 inch/cycle). One such eval- 
uation was recently performed by the authors for the binary alloy 
U-6Nb. The procedures developed for this evaluation are described 
in detail here to provide a general test method for near-threshold 





FCGR testing. In particular, we describe techniques for high- 
resolution measurements of crack length performed in-situ through 
a direct current, potential drop (DCPD) apparatus, and a method 
which eliminates crack closure effects through the use of loading 
cycles with constant maximum stress intensity. 


4210 Combustion Systems 


16826 (CONF-921152-10) The development of a natural 
gas-fired combustor for direci-air heaters. Xiong, Tian-yu (insti- 
tute of Gas Technology, Chicago, IL (United States)); Khinkis, M.J.; 
Kramnik, B.; Coppin, W.P. Institute of Gas Technology, Chicago, IL 
(United States). [1992]. 12p. Sponsored by Institute of Gas Tech- 
nology, Chicago, IL (United States); Gas Research Inst., Chicago, 
IL (United States). From International gas research conference; Or- 
lando, FL (United States); 16-19 Nov 1992. Source: OSTI; Institute 
of Gas Technology, 3424 South State Street, Chicago, IL 60616. 

The Institute of Gas Technology (IGT) and Maxon Corporation, 
with gas industry funding support, are developing a gas-fired, air- 
cooled cyclonic combustor for relatively low-temperature direct-air 
heating applications that require particulate-free, ultra-low pollutant 
emissions. High-lean premixed combustion with flame stabilization 
is used to achieve ultra-low emissions and high turndown opera- 
tion. Based on analytical studies and cold modeling, a 735-kWth 
test combustor was designed and successfully tested. Experimen- 
tal results with ambient air demonstrated that the combustor can 
operate steadily at up to 80% excess air and up to 20:1 turndown. 
At design operating conditions, No, emission of 1.0 vppm, with CO 
and total hydrocarbon (THC) emissions each below 3 vppm,* were 
achieved. This paper presents the concept of high-lean premixed 
air-cooled ultra-low emission particulate-free cyclonic combustion, 
design specifications for the combustion system, and the major 
experimental results, including flame stability, emissions, and turn- 
down performance. 


16827 (SAND-93-8487) Resonant mode interactions and 
the bifurcation of combustion-driven acoustic oscillations in 
resonance tubes. Margolis, S.B. Sandia National Labs., Liver- 
more, CA (United States). Jan 1998. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DR00789. 
Order Number DE93009448. Source: OSTI; NTIS; GPO Dep. 

Acoustic oscillations in practical combustion devices such as 
pulse combustors and rocket motors, whether desirable or not, are 
properly interpreted as combustion instabilities. A nonlinear stability 
analysis of the corresponding fluid motions then shows that the 
nonsteady behavior is governed by infinitely coupled systems of 
nonlinear evolution equations for the amplitudes of the classical 
acoustic modes. However, under certain conditions, it has been 
conjectured that relatively low-order truncations can give qualita- 
tively correct physical results. In the present work we consider one 
particular model of a pulse combustor, and focus on a parameter 
regime in the neighborhood of a primary acoustic bifurcation where 
either one or a pair of purely longitudinal acoustic modes achieves 
a positive linear growth rate. In the first case, it is formally shown 
that a decoupling occurs such that a two-mode approximation con- 
sisting of the linearly unstable mode and its first resonant harmonic 
completely determines the dynamics of the oscillation. In the latter 
case, it is again demonstrated that a decoupling occurs, and al- 
though mode interactions require the retention of additional modes 
besides the two linearly unstable modes and their first resonant 
harmonics, a relatively low-order dynamical system still governs the 
bifurcation behavior. The presence of two linearly unstable modes 
is then shown to lead to more complicated dynamics, including the 
stable secondary bifurcation of a multi-periodic acoustic oscillation 
from one of the single-period primary branches. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 15451, 15460 


16828 (VF-H-92-2) Support practice for large underground 
caverns in crystalline rocks: An inventory and literature 
review. Carlsson, A.; Monaghan, B.; Olsson, T.; Richards, L.; Ry- 
baeck, K. Vattenfall AB, Vaellingby (Sweden). Aug 1992. 138p. 
Order Number DE93778483. Source: OSTI; NTIS. 
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Vattenfall has used mined rock caverns for hydropower stations 
since the beginning of the century. The underground location has 
proved to be an economical, feasible, safe and practical solution. 
The excavation techniques as well as the support principles have 
undergone a significant change over this long period of under- 
ground construction. In addition the size of the projects and the 
caverns have changed throughout this period. Although the con- 
Struction methodology has changed successively, the basic 
conditions in terms of geological prerequisites have remained the 
same. It is therefore of interest to identify the support measures 
used in order to obtain an empirical basis for support practice of 
large underground openings. For purpose of comparison with the 
support principles used in Swedish hydropower projects, interna- 
tional support principles are also included based on available 
information in the literature. The principle aim of the project is to 
establish the support practices and the design principles, as empir- 
ical principles, which could be used as guidelines for future 
underground projects. (97 refs., 13 figs., several tabs.) (au). 


4230 Marine Engineering 


16829 (GKSS—92/E/44) A six DOF robot allows diverless 
intervention. Niemann, H.R. (GKSS, Inst. fuer Anlagentechnik, 
Geesthacht (Germany)); Aust, E.; Gustmann, M.; Hahn, G. GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). 1992. 14p. (CONF-9211214—1: Energy symposium: Oil 
and gas technologies in Europe, Berlin (Germany), 3-5 Nov 1992). 
Order Number DE93774695. Source: OSTI; NTIS (US Sales Only). 
A six degree-of-freedom (DOF) industrial robot was improved for 
underwater application by GKSS-Forschungszentrum and Siemens 
AG, Bergisch Gladbach, under sponsorship of the Bundesminis- 
terium fuer Forschung und Technologie (BMFT). In test series the 
robot was operated in wet and dry environment down to a simulated 
depth of 1100 m, and it was certified for work under deep sea con- 
ditions by the classification society Germanischer Lloyd, Hamburg. 
Additionally the robot has carried out test cycles of inspection tasks 
at a pipe node structure guiding CCD-cameras and NDT-sensors in 
current water conditions. This experimental work is accompanied 
by off-line programming and graphical simulation. The results evi- 
dence the possibility to replace men from work in hazardous and 
hostile environment by automated procedures. (orig.) With 6 figs. 


16830 (NEI-NO-326) On stresses and fatigue in flexible 
pipes. Saevik, S. Trondheim Univ. (Norway). Norges Tekniske 
Hoegskole. Dec 1992. 199p. Order Number DE93778414. Source: 
OSTI; NTIS. 

The main purpose of this work is to improve existing methods for 
stress and slip analysis of nonbonded flexible pipe armoring layer 
and to contribute to better understanding of the flexible pipe behav- 
ior under dynamic loading. Existing methods have been based on 
simple analytical formulas and are unable to take into account the 
effects from realistic end restraints. A finite element formulation has 
therefore been developed solving the equilibrium equations for one 
armoring tendon with arbitrary loading and boundary conditions. 
Several case studies have been carried out both to verify the accu- 
racy of the model and to investigate different physical effects, 
giving better understanding of flexible pipe behavior. Results from 
the present model have also been compared with corresponding 
calculations by other more simple methods. The main conclusion 
from this investigation is that the existing modeis cannot be used 
to predict stresses in the end fitting region and that they will give 
conservative estimates for relative displacements and wear. The 
present model has been verified by quantitative and qualitative 
comparisons with experimental data. The quantitative comparison 
has been carried out by measuring strains along one tendon of a 
4-inch nonbonded pipe, and then compare results from the numeri- 
cal model. The overall conclusion from this comparison is that 
there is a good correlation between predicted and measured 
behavior. The qualitative comparison has been carried out by in- 
vestigating the correlation between the predicted conditions of 
stresses and displacements, and the failure modes obtained by fa- 
tigue testing of two 4-inch flexible pipes. Good correlation has 
been found between the predicted conditions and the observed 
failure modes. 75 refs., 94 figs., 9 tabs. 
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Refer also to citation(s) 15656, 15720, 15964, 16371, 16372, 
16538, 16777, 16883, 16884, 16885, 16886, 16887, 16888, 16889, 
16890, 17166, 17170, 17751, 18243, 18518, 18534, 18628 


16831 (BNL-48343) Ultraviolet free-electron laser (uv FEL) 
facility at Brookhaven National Laboratory. Johnson, E.D.; 
Sutherland, J.C. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-920821— 
2: 4. international conference on biophysics and synchrotron 
radiation, Tsukuba (Japan), 30 Aug - 5 sep 1992; BIO-4693). Or- 
der Number DE93007274. Source: OSTI; NTIS; GPO Dep. 

The proposal for a Ultraviolet Free-Electron Laser Facility UV- 
FEL grew from the realization that neither existing lasers or 
synchrotrons, nor the third generation synchrotron radiation 
sources now under construction address all of the needs of scien- 
tists interested in the ultraviolet region of the spectrum, particularly 
with respect to the combination of continuous wavelength selection, 
high peak power and short pulse duration. Several workshops have 
been held at BNL and elsewhere which explored applications and 
source requirements in the 5 to 30 eV range. A critical requirement 
determined was is for very high peak power and short wavelength, 
especially for applications in chemical physics and non-linear op- 
tics. The need for wavelength tuning with the ease and agility to 
which synchrotron radiation users have become accustomed has 
also been strongly emphasized. With these initial parameters in 
mind, the accelerator physics staff set about devising ways to pro- 
duce this radiation. Their design is for an FEL that has unique 
characteristics both in terms of possible applications, and in the 
range of radiation it could produce. In addition, the proposed loca- 
tion of the UV-FEL adjacent to the NSLS means that pump-probe 
experiments involving radiation from both sources will be possible. 
Each successive design has been reviewed in consultation with 
potential users in an iterative process to arrive at the present pro- 
posal design. 


16832 (BNL-48495) An analysis of the saturation of a high 
gain FEL. Gluckstern, R.L. (Maryland Univ., College Park, MD 
(United States). Dept. of Physics); Okamoto, Hiromi; Krinsky, S. 
Brookhaven National Lab., Upton, NY (United States). Dec 1992. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE93007276. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We study the saturated state of an untapered free electron laser 
in the Compton regime, arising after exponential amplification of an 
initial low level of radiation by an_ initially monoenergetic, 
unbunched electron beam. The saturated state of the FEL is de- 
scribed by oscillations about an equilibrium state. Using the two 
invariants of the motion, and certain assumptions motivated by 
computer simulations, we provide approximate analytic descriptions 
of the radiation field and electron distribution in the saturation 
regime. We first consider a one-dimensional approximation, and 
later extend our approach to treat an electron beam of finite radial 


extent. Of note is a result on the radiated power in the case of an 
electron beam with small radius. 


16833 (CNIC—00605) Numerical simulation of sidebands in 
free electron laser oscillators. Shu Xiaojian (Inst. of Applied 
Phys. and Computational Mathematics, Beijing (China)); Ji Wengui; 
Wang Taichun. China Nuclear Information Centre, Beijing, BJ 
(China). Mar 1992. [13p.] (In Chinese). (IAPCM—0020.). Order 
Number DE93612675. Source: OSTI; NTIS (US Sales Only); INIS. 

A computer code named GOFEL-P for studying sidebands of 
free electron laser (FEL) oscillators was developed. Simulation re- 
sults from this code are in agreement with experiments and the 
FELP code developed by others. The mechanism about the gener- 
ation, development, hopping process, spiking mode and chaos of 
sidebands as well as the chirp of optical frequency has been inves- 
tigated. The effect of sidebands on optical output is studied with a 
uniform wiggler or tapered wiggler. Methods to suppress sidebands 


with reducing optical cavity length or with optical filter are pro- 
posed. 
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16834 (ENEA-RT-INN—91-58) Contributions to 13th interna- 
tional free electron laser conference (Santa Fe, U.S.A. August 
25-30, 1991). ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta. Feb 1992. 51p. (CONF-9108239—:; 13. international free 
electron laser conference, Santa Fe, NM (United States), 25-30 
Aug 1991; RT/INN-91-58). Order Number DE93778215. Source: 
OST]; NTIS (US Sales Only); INIS. 

From the ‘Contribution to the 13th International Free Electron 
Laser Conference’ (Santa Fe’, August, 1991), separate abstracts 
were prepared for 4 papers. The main topics dealt with free elec- 
tron laser (FEL) research developments in Italy, in particular, 
Cherenkov FEL R&D. 


16835 (ENEA-RT-INN-91-58, pp. 19-27) Compact FEL activ- 
ity at ENEA-Frascati Research Center. Bartolini, R.; Ciocci, F.; 
Dattoli, G.; Dipace, A.; Doria, A.; Gallerano, G.P.; Giannessi, L.; 
Kimmitt, M.F.; Messina, G.; Mezi, L. ENEA, Frascati (Italy). Dipt. 
Sviluppo Tecnologie di Punta; Essex Univ., Colchester (United 
Kingdom); Dartmouth Coll., Hanover, NH (United States). Dept. of 
Physics and Astronomy. Feb 1992. (CONF-9108239—: 13. interna- 
tional free electron laser conference, Santa Fe, NM (United 
States), 25-30 Aug 1991). In Contributions to 13th intemational 
free electron laser conference (Santa Fe, U.S.A. August 25-30, 
1991). 51p. Order Number DE93778215. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A 5 MeV FEL (free electron laser) facility devoted to the testing 
of compact FEL devices was developed at the ENEA (italian 
Agency for Energy, New Technologies and the Environment) Re- 
search Center of Frascati. In previous experirnents power up to 50 
W in 4 micro-second pulses was generated in a Cherenkov FEL at 
wavelengths ranging from 0.8 to 1.6 mm using different dielectric 
guides. Current activities include the testing of short-period undula- 
tors in a small size waveguide FEL designed to operate in the 


sub-millimeter region. Operating characteristics and predicted per- 
formance are presented. 


16836 (ENEA-RT-INN-91-58, pp. 29-42) Gain saturation in 
free electron lasers. Dattoli, G.; Cabrini, S.; Giannessi, L.; Loreto, 


V.; Mari, C. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta. Feb 1992. (CONF-9108239-: 13. international free electron 
laser conference, Santa Fe, NM (United States), 25-30 Aug 1991). 
In Contributions to 13th international free electron laser conference 


(Santa Fe, U.S.A. August 25-30, 1991). 51p. Order Number 
DE93778215. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper proposes a model of gain saturation in free electron 
lasers and draws a parallel with the dynamics of saturation in a 
conventional laser. The results achieved are then phenomenologi- 
cally extended to the bunched beam operation and the result 
compared to that measured in the Los Alamos experiment. 


16837 (ENEA-RT-INN—-91-58, pp. 43-53) Effect of substrate 
conductivity on Cherenkov dispersion relation. Doria, A.; 
Gallerano, G.P. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta. Feb 1992. (CONF-9108239-: 13. international free electron 
laser conference, Santa Fe, NM (United States), 25-30 Aug 1991). 
In Contributions to 13th international free electron laser conference 
(Santa Fe, U.S.A. August 25-30, 1991). 51p. Order Number 
DE93778215. Source: OSTI; NTIS (US Sales Only); INIS. 

The dispersion relation of a dielectric loaded waveguide in 
single-slab geometry is derived in the case of a metal substrate 
with finite conductivity. The ohmic losses in the metal wall slow 
down the wave, shifting the resonance towards longer wave- 
lenghts. Tuning curves as a function of the conductivity are 
presented, and the effect of the performance of a Cherenkov-FEL 
(free electron laser) is discussed. 


16838 (ENEA-RT-INN-92-02, pp. 17-21) 3-D simulation 
codes for FEL amplifiers. Dipace, A.; Sabia, E. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. Apr 1992. (CONF- 
920315-: 3. European particle accelerator conference (EPAC-3): 
Accelerators for special applications, Berlin (Germany), 24-28 Mar 
1992). In Contributions to 3rd European Particle Accelerator Con- 
ference. 26p. Order Number DE93778167. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A fully 3-D simulation code for tapered FEL (Free Electron 
Laser) amplifiers was developed at the ENEA (Italian Agency for 





Energy, New Technologies and the Environment) Frascati Center. 
Particle equations include transverse and longitudinal motion such 
that finite emittance and energy spread effects are taken into ac- 
count. Field equations, including higher harmonics, are soived by a 
finite-element method. Simulation results for the design of a FEL 
amplifier in the VUV region are presented. 


16839 (ENEA-RT-INN-S2-02, pp. 23-28) Waveguide-gap ta- 
pering of far infrared FEL. Dipace, A.; Doria, A.; Gallerano, G.P.; 
Sabia, E. ENEA, Frascati (italy). Dipt. Sviluppo Tecnologie di 
Punta. Apr 1992. (CONF-920315-: 3. European particle accelera- 
tor conference (EPAC-3): Accelerators for special applications, 
Berlin (Germany), 24-28 Mar 1992). In Contributions to 3rd Euro- 
pean Particle Accelerator Conference. 26p. Order Number 
DE93778167. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the most interesting features of a sub-millimeter 
waveguide-FEL is the potential tunability over almost one octave, 
obtained by varying the guide-gap. On the other hand, for a given 
operating frequency the resonant energy decreases as the wave- 
guide gap is increased. A tapering of the waveguide gap to keep 
the resonant frequency constant as the electrons loose energy, 
might lead to an extraction efficiency close to 30% and would also 
help in launching the guided wave into the free-space. Considera- 


tions on the feasibility of such a tapering and preliminary results 
will be presented. 


16840 (ENEA-RT-INN—92-21) Operation of compact free 
electron laser in millimeter wave region. Ciocci, F.; Bartolini, R.; 
Doria, A.; Gallerano, G.P.; Giovenale, E.; Messina, G.; Renieri, A.; 
Kimmitt, M.F. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta; Essex Univ., Colchester (United Kingdom). Dec 1992. 14p. 
(RT/INN—92-21). Order Number DE93778194. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The first operation of a compact-free-electron laser driven by a 
2.3 MeV S-band microtron is reported. Power up to 1 KW in 4 mi- 
croser pulse was generated at wavelengths in the range between 


2.1 and 2.6 mm. The tuning capability of the laser and the tempo- 
ral characteristics of the emitted radiation were investigated. 


16841 (IS—5086) A guide to the Ames ADC tests: Version 
2.0. Crawley, H.B. (lowa State Univ. of Science and Technology, 
Ames, IA (United States)); McKay, R.; Meyer, W.T.; Rosenberg, 
E.I.; Thomas, W.D. Ames Lab., IA (United States). 2 Dec 1992. 
43p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. Order Number DE93009620. Source: 
OSTI; NTIS; GPO Dep. 

This document describes the procedures used to evaluate the 
performance of commercially availiable flash analog-to-digital con- 
verters that operate in excess of 100 million samples per second. It 
is intended to help users interpret our test bench results. 


16842 (KCP-613-4899) Fallure Analysis Component Expert 
System: Final report. Tetlow, T.L. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Feb 1993. 
119p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00613. Order Number DE93009618. 
Source: OSTI; NTIS; GPO Dep. 

Failure Analysis Component Expert System (FACES) project de- 
veloped an object-oriented prototype expert system to aid in the 
failure analysis of discrete bipolar transistors. Consulting services 
for the analysis rules and knowledge base were provided by 
Howard K. Dicken, DM DATA INC., Scottsdale, Arizona. Several 
new and unique approaches were developed to minimize the nor- 
mally impossible number of combinations in a typical failure 
analysis flow. These included the use of a multibranch “safe 
sequence” process flow which is determined by the measured elec- 
trical failure mode. Limiting possible visual observations with 
associative physical parts created exclusion matrixes and ensured 
uniformity of the list box choices. The result is a system which not 
only can determine the failure mechanism with a very high proba- 
bility but will also list the most likely root cause of the failure. The 
results of the analysis can be printed in text mode to provide an 


immediate summary report or incorporation of graphics into a more 
detailed report. 
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16843 (LA-SUB—93-37) New fluid dynamic experimental 
techniques in chemical laser research: Final report. Warren, 
W.R. Jr. (Pacific Applied Research, Rancho Palos Verdes, CA 
(United States)); Schneider, L.E. Los Alamos National Lab., NM 
(United States); Pacific Applied Research, Rancho Palos Verdes, 
CA (United States). [1989]. 30p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93008006. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Fluid dynamics has played critical roles in the demonstration and 
growth of all high energy laser concepts and will heave similar in- 
fluences on the development of short wavelength chemical lasers 
and of advanced aspects of existing chemical laser devices. Fluid 
dynamic and chemical mechanisms are coupled to define a flow 
configuration tailored to the requirements of proposed short wave- 
length chemical lasers operating on NF(b-x) transitions. A novel 
blowdown combustion facility approach to the experimental study 
of advanced chemical lasers and other fluid dynamic phenomena is 
defined and its adaptation to the study of NF laser mechanisms is 
described in detail. The facility design allows the generation of high 
gain-length test flows and the variation of combined fluid dynamic 
and chemical properties over wide ranges of operation in a labora- 
tory environment. Results from initial studies in the facility are 
described. 


16844 (LA-SUB-93-40) High Voltage Capacitor Develop- 
ment Project: Final report. Wallace, K. (Wallace Technical 
Ceramics, Inc., San Diego, CA (United States)). Los Alamos Na- 
tional Lab., NM (United States); Wallace Technical Ceramics, Inc., 
San Diego, CA (United States). 6 Jan 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93008326. Source: OSTI; NTIS; GPO 
Dep. 

In this development contract an effort was conducted to design 
and construct a compact ceramic energy storage capacitor for use 
at 30 kV and 8 to 9 microfarads. The capacitors are intended for 
use in high voltage pulse forming networks. Non-ferromagnetic ce- 
ramic having low intemal losses and high dielectric strength was 
used in a multilayer configuration. The objective was to achieve 
higher energy density and lower internal losses than are available 
in standard commercial “door knob” capacitors. Prototype capaci- 
tors were constructed to develop and evaluate the materials and 
processes of manufacture. Desired capacitance and loss character- 
istics have been achieved, however, thus far processing difficulty 
related to the unusually large size of the parts has limited the 
breakdown voltage to 25 kV. 


16845 (LA-SUB—93-43) High flux and high quality FEL res- 
onator mirrors: Final report. Anthony, F.M. (Bell Aerospace 
Textron, Buffalo, NY (United States)); Mistretta, A.L.; Tonnessen, 
T.W. Los Alamos National Lab., NM (United States); Bell 
Aerospace Textron, Buffalo, NY (United States). Aug 1989. 83p. 
Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DES3008675. Source: OSTI; NTIS; GPO Dep. 

The Free Electron Laser Cooled Mirror Technology Development 
Program was highly successful; this technology can be applied to 
cooled silicon mirror requirements for RF linac FEL’s. Designs 
were developed for a 100 cm hyperboloid subjected to a peak ab- 
sorbed flux of 1000 w/em? and for a 50 cm paraboloid with an 
absorbed peak flux of 500 w/cm?. Although the design concepts 
were essentially the same detailed implementation was somewhat 
different for each of the mirrors. Both designs incorporated variable 
geometry and internal flow tailoring over the planform area so as to 
produce a near spherical distortion response to the input Gaussian 
power distribution. This enhanced correctability of the overall dis- 
tortion such that the net distortion was only 0.2 A/(w/cm?) after 
correction for sphere, piston and bit as compared to a design goal 
of 0.5 A/(w/em*). Structural integrity testing of small samples, that 
incorporated internal geometries of both types of mirrors, verified 
the adequacy of the designs. Fabrication of the different types of 
test specimens demonstrated the producibility of the configurations. 
Planform bonding of manifold simulations was successful; they 
type of bonding is required to produce a 50 cm diameter circular 
silicon mirror from boules that are somewhat smaller in diameter. 
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After planform bonding of preforms they were machined, etched, 
assembied into pressure test specimens, and burst pressure 
tested. The average burst pressure of 1550 psig was somewhat 
stronger than early SHOP specimens of the same configuration but 
somewhat lower than more recently produced specimens which ev- 
idenced burst pressure strengths of 2500 psig. Demonstrated 
planform bond strengths are more than adequate for the mirrors of 
interest, better performance can be expected as the bonding pre- 
cess is refined. These, and the other experimental results indicate 
the large factor of safety provided by the designs. 


16846 (LA-SUB-93-72) Short-wavelength chemical lasers: 
Final report. Los Alamos National Lab., NM (United States); Spec- 
tra Technology, Inc., Bellevue, WA (United States). 31 Aug 1988. 
89p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008682. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses research on short-wavelength chemical 
lasers. Topics covered in this report are: Reagent handling and 
measurement system; initiation laser; chemiluminescence spec- 
troscopy system; time-domain measurement system; pre-reaction 
studies; extent of photoinitiated reaction; chemiluminescence spec- 
trum; absolute excited state densities; temporal behavior; fluence 
dependence; concentration dependences; excited state production 
by N3 + Ng; Ng thermal decomposition; buffer gas effects; effects 
of added xenon; production of N2(B); production of XeF(B); origin 
and loss of NF(a); other excited species; numerical kinetic model; 
and scaling assessment. 


16847 (LBL-32284) A technique for single-pulse spectrum 
and pulse width measurements for an IR-FEL. Leemans, W.P. 
(Lawrence Berkeley Lab., CA (United States)); Edighoffer, J.A.; 
Kim, K.J.; Chattopadhyay, S.; Schwettman, H.A. Lawrence Berke- 
ley Lab., CA (United States). Aug 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Contract N00014-91-C-0170. (ESG—188;CONF- 
9208142-20: 14. international free electron laser conference, Kobe 
(Japan), 23-28 Aug 1992). Order Number DE93007732. Source: 
OSTI; NTIS; GPO Dep. 

A diagnostic system has been designed to measure the spec- 
trum and pulse width of infrared FEL pulses. Use of an image 
dissector [1] and a single element high speed detector with 
integrating sphere, allows one to obtain spectral or temporal infor- 
mation for each individual micro-pulse inside the pulse train. The 
spectral diagnostic consists of a mode matching telescope, a high 
resolution spectrometer, an imaging telescope and an image dis- 
sector system. The imaging telescope between the spectrograph 
and the image dissector provides for variable magnification (and 
hence resolution) of the spectrum onto the image dissector. The 
pulse width measurement uses single pulse autocorrelation through 
non-collinear optical mixing in a frequency doubling crystal [2], an 
imaging telescope and again an image dissector system. Here, the 
imaging telescope relays the image of the region in the nonlinear 
crystal in which second harmonic light was generated onto the im- 
age dissector. The design and implementation of these diagnostics 
for the 1-11 um on the IR-FEL at Stanford University are dis- 
cussed. 


16848 Asynchronous parallel status comparator. Arnold, 
J.W.; Hart, M.M. To Dept. of Energy. 1 Apr 1991. USA patent ap- 
plication 7-678,428. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93008229. Source: OSTI; NTIS; GPO Dep. 

This is an apparatus for matching asynchronously received sig- 
nals and determining whether two or more out of a total number of 
possible signals match. The apparatus comprises, in one embodi- 
ment, an array of sensors positioned in discrete locations and in 
communication with one or more processors. The processors will 
receive signals if the sensors detect a change in the variable 
sensed from a nominal to a special condition and will transmit loca- 
tion information in the form of a digital data set to two or more 
receivers. The receivers collect, read, latch and acknowledge the 
data sets and forward them to decoders that produce an output 
signal for each data set received. The receivers also periodically 
reset the system following each scan of the sensor array. A com- 
parator then determines if any two or more, as specified by the 
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user, of the output signals corresponds to the same location. A suf- 
ficient number of matches produces a system output signal that 
activates a system to restore the array to its nominal condition. 


16849 (SAND—92-1202C) Long Iifetime silicon photocon- 
ductive semiconductor switches. Loubriel, G.M. (Sandia National 
Labs., Albuquerque, NM (United States)); Zutavern, F.J.; Denison, 
G.J.; Helgeson, W.D.; McLaughlin, D.L.; O'Malley, M.W.; Sifford, 
C.H.; Beavis, L.C.; Seager, C.H.; Rosen, A.; Madonna, R.G. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Contract F29601-91-C0046. (CONF-930159-13: 
International Society for Optical Engineering (SPIE) conference, 
Los Angeles, CA (United States), 16-23 Jan 1993). Order Number 
DE93006757. Source: OSTI; NTIS; GPO Dep. 

We present the results of experiments aimed at improving the 
lifetime (longevity) of Si photoconductive semiconductor switches 
(PCSS) . Because damage at the metal-semiconductor interface is 
the primary damage mechanism in most PCSS, we have tested 
different contact metallizations. The test setup utilizes: a ND:YAG 
laser that operates at 540 Hz with 50 NJ, 10 ns FWHM pulses; a 
circuit that charges a 50 a line in800 ns and discharges it in 20 ns 
through a 50 a load; and a lateral switch geometry and 0.25 cm by 
0.25 cm switches. The contacts examined include: Cr(diffused)- 
Cr-Mo-Au, Al(diffused)-Cr-Mo-Au, °'p (ion implanted)-Ti-Pt, 
Al(diffused)Pt-Ti-Pd-Au, and edge contacts. In the case of the Cr 
contacts we have tried thicker Mo or Au layers. For the Al contacts 
we have tried 1 um and 0.1 pm thick depositions. Most contacts 
survived 10” pulses when switching 32 kv/em (8 kV over 0.25 cm). 
The Al diffused went up to 44 kv/cm (1 x 10° pulses). The im- 
planted P switch was switched 2.2 x 107 times at 44 kv/cm and 
0.9 x 10® times at 48 kv/cm. 


16850 (SAND—92-2476C) Diamond: A new high thermal 
conductivity substrate for multichip modules and hybrid cir- 
cults. Norwood, D.; Worobey, W.; Peterson, D.; Miller, D. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 11ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9306104—2: 43. electronic 
component and technology conference, Orlando, FL (United 
States), 1-3 Jun 1993). Order Number DE93008337. Source: 
OSTI; NTIS; GPO Dep. 

As applications for hybrid circuits and multichip modules create 
demand for higher density circuits and higher power components, 
new substrate materials are required to deal with the heat gener- 
ated on the circuit. Sandia National Laboratories is developing 
diamond substrate technology to meet the requirements of high 
thermal conductivity. Thin film processes were developed and char- 
acterized to delineate conductor-resistor networks on free standing 
diamond substrates having fine line gokd conductors and low and 
high sheet resistivity resistors. Thin film hybrid circuit technology 
was developed on CVD-processed, polycrystalline diamond sub- 
strates having as-deposited surface finishes as well as those with 
polished surfaces. Conductors were defined by pattern plating gold 
and resistors were processed from sputtered tantalum nitride films 
which were deposited to sheet resistivities of 5 and/or 100 ohms 
per square. Resistor films on diamond substrates were evaluated 
for Temperature Coefficient of Resistance (TCR), stability with time 
and temperature, and trimmability using YAG laser processing. 
Plated gold conductors were patterned on diamond to feature sizes 
of 25 microns and successfully tested for adhesion and bondability. 
Advanced YAG laser trimming techniques were developed to allow 
resistor trims on both low and high value resistors to within 1% of 
desip value while maintaining required resistor stability, new trim 
techniques were needed to offset the carbonization of diamond in 
the laser trim area. Reliability studies were carried out on the dia- 
mond thin film networks which showed them to compare favorably 
with the same thin film technology on alumina substrates. 


16851 (SAND-92-2554C) Thermal and mechanical analysis 
of flip-chips on a liquid cooled multichip module. Narayanan, R. 
(North Carolina Univ., Charlotte, NC (United States). Dept. of Me- 
chanical Engineering); Hall, P.M.; Chanchani, R. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 34p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9306104-3: 43. electronic component and 
technology conference, Orlando, FL (United States), 1-3 Jun 1993). 
Order Number DE93007609. Source: OSTI; NTIS; GPO Dep. 

In this paper, thermal analysis of a three dimensional quarter 
model of a 156 pad flip-chip on a liquid cooled multichip module 
with 75 other chips is simulated using COSMOS - finite element 
software. Both flip-chip (pad grid array type) and TAB type of inter- 
connections are used for the module. The total power on the board 
is 67 watts, the flip-chips generating up to 1.5 watts each and the 
one TAB type generating 12 waits. Each chip can be modeled in- 
dependently due to the absence of cross-heating by its neighbors. 
Forced convection liquid cooling using an organic coolant with vari- 
ous flow rates and thus various convection coefficients is used for 
the study. The temperature rise in the boundary layer of the 
coolant was 8F° at the coolant flow rate of 0.08 gallons per minute 
for the flip-chip with 1.5 watts. The maximum thermal strains calcu- 
lated were found to be 0.35% (if the temperature of zero strain is 
assumed to be 0°F, and Young’s modulus of solder is 2 Mpsi). The 
maximum shears were found in the corner bump, and they differed 
from the next bump by 20%. Polyimide layers above and below the 
solder bumps were found to contribute about 80% of the thermal 
resistance! These results are used in a Coffin-Manson analysis to 
predict adequate life (cycles) for the high lead solder bumps 
(95%Pb-5%Sn). 


16852 (SAND—92-2874C) Subnanosecond high power per- 
formance of a bistable optically-controlled GaAs switch. 
Stoudt, D.C. (Naval Surface Warfare Center, Dahigren, VA (United 
States)); Roush, R.A.; Mazzola, M.S.; Zutavern, F.J.; Loubriel, 
G.M. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 2p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930616— 
1: 9. IEEE pulsed power conference, Albuquerque, NM (United 
States), 21-23 Jun 1993). Order Number DE93006285. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. SEMICONDUCTOR SWITCHES/ 
performance; PERFORMANCE; GALLIUM ARSENIDES; MATERI- 
ALS; TIME RESOLUTION; DOPED MATERIALS; COPPER; 
SILICON; PHYSICAL RADIATION EFFECTS; FAST NEUTRONS 


16853 (UCRL-ID-112497) Improving the Jitter of the 150 kJ 
experiments solid dielectric switches. Domning, E.E. Lawrence 
Livermore National Lab., CA (United States). Jan 1993. 189p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009459. Source: 
OSTI; NTIS; GPO Dep. 

The 150 kJ experiment has four capacitor modules that are indi- 
vidually switched into a central transmission line. Each switch must 
carry a peak current of 2 MA, have an inductance of under 5 nH, a 
resistance of under 1 mil, a jitter of 25 nS and be able to hold off 
60 kV. We determined that a meta! to metal contact solid dielectric 
switch (SDS) that uses the force from an exploding bridge foil 
(EBF) to rupture the dielectric would meet these specifications 
given that we were able to improve its jitter performance. The jitter 
reported by other experimenters on EBF triggers is in the 100 nS 
range. To develop a low jitter trigger we designed and tested trig- 
gers on an experimental test stand built to simulate a 150 kJ 
capacitor module. On this test stand we developed an EBF trigger 
with jitter under 25 nS and a new type of trigger we called the 
magnetic push trigger also with jitter under 25 nS. The magnetic 
push trigger uses the magnetic expansion of a stripline due to the 
Lorentz force to rupture the dielectric. We found that our magnetic 
push trigger did less damage to switch components and was eas- 
ier to apply than EBF trigger. 


16854 (UCRL-JC—109280) Thermal management in gas 
cooled solid state laser disk amplifiers. Sutton, S.B.; Albrecht, 
G.F.; Robey, H.F.; Freitas, B.L. Lawrence Livermore National Lab., 
CA (United States). 14 Apr 1992. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9207111-3: 23. American Institute of Aeronautics and As- 
tronautics (AIAA) plasma dynamics and lasers conference, 
Nashville, TN (United States), 6-8 Jul 1992). Order Number 
DE93009241. Source: OSTI; NTIS; GPO Dep. 
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The technical issues associated with the cooling of large aperture 
average Power solid-state laser disk amplifiers are addressed. The 
heat transfer requirements, their effect on optical distortion in the 
laser slabs and optical losses in the cooling stream, and the system 
efficiency penalty associated with the cooling flow are discussed. It 
is shown that it is possible to economically cool an average power 
solid-state disk amplifier in such a manner that cooling related opti- 
cal distortions and flow induced optical losses are tolerable. 


16855 (UCRL-JC—109721) Temperature determination in x- 
ray laser plasmas by Thomson scattering. Villeneuve, D.M. 
(National Research Council of Canada, Ottawa, ON (Canada)); La 
Fontaine, B.; Baldis, H.A.; Dunn, J.; Enright, G.D.; Rosen, M.D.; 
Young, P.E.; Matthews, D.L. Lawrence Livermore National Lab., 
CA (United States). 10 Feb 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9104164-8: Conference on short-wavelength coherent ra- 
diation: generation and application, Monterey, CA (United States), 
4-10 Apr 1991). Order Number DE93009542. Source: OST; NTIS; 
INIS; GPO Dep. 

Thomson scattering diagnostics were used to measure electron 
and ion temperatures in plasmas similar to those used for x-ray 
lasers. These measurements were compared with predictions of a 
hydrodynamic simulation. 
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16856 (ANL/ASD/CP-78089) 3-D field computations for ac- 
celerator magnets using finite element and integral codes. 
Turner, L.R. (Argonne National Lab., IL (United States)); Kim, S.H.; 
Kim, K.; Kettunen, L. Argonne National Lab., IL (United States). 
[1992]. 4p. Sponsored by USDOE, Washington, DC (United 
States); Suomen Akatemja, Helsinki (Finland). DOE Contract W- 
31109-ENG-38. (CONF-9210265—1: International conference on 
electromagnetic field problems and applications, Hangzhou 
(China), 14-17 Oct 1992). Order Number DE93004813. Source: 
OSTI; NTIS; GPO Dep. 

Two dimensional (2-D) computation has been an accepted part 
of the design of accelerator magnets since the 1960's, but three- 
dimensional (3-D) computations are still not fully trusted. This 
paper describes the successes and limitations of 3-D computa- 
tions, as applied to accelerator magnets for the Advanced Photon 
Source (APS) at Argonne National Laboratory (ANL}. Both the fi- 
nite element code TOSCA and the edge element volume integral 
code CORAL have been used in these computations. The ends of 
the dipole bending magnet for the injector synchrotron were 
designed using TOSCA; comparisons with measurements are de- 
scribed. Computation of other APS magnets are also described. 


16857 (BNL-52351) Laboratory Directed Research and De- 
velopment Program: Annual report. Ogeka, G.J.; Romano, AJ. 
Brookhaven National Lab., Upton, NY (United States). Dec 1992. 
98p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE93008897. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses the following research: Advances in 
Geoexploration; Transvenous Coronary Angiography with Syn- 
chrotron X-Rays; Borehole Measurements of Global Warming; 
Molecular Ecology: Development of Field Methods for Microbial 
Growth Rate and Activity Measurements; A New Malaria Enzyme - 
A Potential Source for a New Diagnostic Test for Malaria and a 
Target for a New Antimalarial Drug; Basic Studies on Thoron and 
Thoron Precursors; Cloning of the cDNA for a Human Serine/ 
Threonine Protein Kinase that is Activated Specifically by Double- 
Stranded DNA; Development of an Ultra-Fast Laser System for 
Accelerator Applications; Cluster Impact Fusion; Effect of a Bacte- 
rial Spore Protein on Mutagenesis; Structure and Function of 
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Adenovirus Penton Base Protein; High Resolution Fast X-Ray De- 
tector; Coherent Synchrotron Radiation Longitudinal Bunch Shape 
Monitor; High Grain Harmonic Generation Experiment; BNL Maglev 
Studies; Structural Investigations of Pt-Based Catalysts; Studies on 
the Cellular Toxicity of Cocaine and Cocaethylene; Human 
Melanocyte Transformation; Exploratory Applications of X-Ray 
Microscopy; Determination of the Higher Ordered Structure of Eu- 
karyotic Chromosomes; Uranium Neutron Capture Therapy; 
Tunneling Microscopy Studies of Nanoscale Structures; Nuclear 
Techiques for Study of Biological Channels; RF Sources for Accel- 
erator Physics; Induction and Repair of Double-Strand Breaks in 
the DNA of Human Lymphocytes; and An EBIS Source of High 
Charge State lons up to Uranium. 


16858 (INIS-mf-13424) TASCC newsletter. Vol. 5 No. 7. 
Thomson, L. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jul 1991. [4p.] Order Number 
DE93614303. Source: OSTI; NTIS (US Sales Only); INIS. 

Activities of visiting researchers and students and experiments 
scheduled to be performed in the cyclotron are briefly reviewed. 
The branching ratio of an isospin-forbidden beta-decay branch from 
vanadium 46 has been found to be 50 ppm of the superallowed 
ground state branch. 


16859 (INIS-mf-13425) TASCC newsletter. Vol. 5 No. 3. 
Thomson, L. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Mar 1991. [4p.] Order Num- 
ber DE93614304. Source: OSTI; NTIS (US Sales Only); INIS. 

The TASCC superconducting cyclotron produced iodine-127 
beams at both 15 and 19 MeV per nucleon, with total energyies of 
1.91 and 2.41 GeV, the highest ion-beam energies recorded in 
Canada. Planned experiments and staff changes are noted. 


16860 (INIS-mf-13426) TASCC newsletter. Vol. 5 No. 4. 
Thomson, L. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Apr 1991. [4p.] Order Num- 
ber DE93614305. Source: OSTI; NTIS (US Sales Only); INIS. 

The decay of iron-50 was observed for the first time at TASCC. 
Operations of the accelerator facilities and planned experiments 
are reviewed. 
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16861 (ANL/APS/LS—184, pp. 56, Paper 4) Characteristics 
of the 7-GEV advanced photon source: A guide for users. 
Shenoy, G.K.; Viccaro, P.J.; Mills, D.M. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. In Selected publications related to the experimental 
facilities of the Advanced Photon Source, 1987-1991. 741p. Order 
Number DE92014067. Source: OSTI; NTIS; INIS. 

In this document we present the characteristics of the electro- 
magnetic radiation from various types of sources on the 7-GeV 
Advanced Photon Source (APS) storage ring. The sources include 
bending magnets, undulators, and wigglers. The characteristics are 
compared with those of other synchrotron sources when operated 
at their design specifications. The influence of positron beam size 
on the on-axis brilliance is discussed, along with the power distri- 
bution from these sources. The goal of this document is to provide 
users with enough information on the characteristics of radiation 


from the APS storage ring so that experiments can be efficiently 
planned. 


16862 (ANV/APS/TB-8) CAT questions and answers. Ar- 
gonne National Lab., IL (United States). Feb 1993. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93008835. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document, prepared in February 1993, addresses the most 
common questions asked by APS Collaborative Access Teams 
(CATs). The answers represent the best judgment on the part of 
the APS at this time. In some cases, details are provided in sepa- 
rate documents to be supplied by the APS. Some of the answers 
are brief because details are not yet available. The questions are 
separated into five categories representing different aspects of CAT 
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interactions with the APS: (1) Memorandum of Understanding 
(MOU), (2) CAT Beamline Review and Construction, (3) CAT Beam- 
line Safety, (4) CAT Beamline Operations, and (5) Miscellaneous. 
The APS plans to generate similar documents as needed to both 
address new questions and clarify answers to present questions. 


16863 (ANL/APS/TB-9) APS sector layout: Utilities, etc. 
Davey, S. Argonne National Lab., IL (United States). Feb 1993. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93008834. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This bulletin describes the general physical layout of the APS 
Experiment Hall and the utilities that will be available for the beam- 
lines. 


16864 (BNL-48163) The BNL Relativistic Heavy lon Col- 
lider (A new frontier in nuclear physics). Makdisi, Y.|. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9206284-3: 7. international 
symposium on very high energy cosmic ray interactions, Ann Ar- 
bor, MI (United States), 21-27 Jun 1992). Order Number 
DE93008056. Source: OSTI; NTIS; INIS; GPO Dep. 

The Relativistic Heavy lon Collider at Brookhaven is in its sec- 
ond year of construction with a target date for completion in late 
1997. In this report, | will describe the status of the project, the 
designated milestones and the capabilities of this collider that set it 
apart as the premier facility to probe the new frontier of nuclear 
matter under extreme temperatures and densities. Two large detec- 
tors and a pair of smaller detectors, which are in various stages of 
approval, form the experimental program at this point. They pro- 
vide a complementary set of probes to study quark gluon plasma 
formation through different signatures. The two ring design of this 
collider allows for collisions between different ion species ranging 
from protons to gold. 


16865 (BNL-48565) Ultraviolet Free Electron Laser Facility 
preliminary design report. Ben-Zvi, |. (ed.). Brookhaven National 
Lab., Upton, NY (United States). Feb 1993. 458p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE93009360. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document, the Preliminary Design Report (PDR) for the 
Brookhaven Ultraviolet Free Electron Laser (UV FEL) facility, de- 
scribes all the elements of a facility proposed to meet the needs of 
a research community which requires ultraviolet sources not cur- 
rently available as laboratory based lasers. Further, for these 
experiments, the requisite properties are not extant in either the 
existing second or upcoming third generation synchrotron light 
sources. This document is the result of our effort at BNL to identify 
potential users, determine the requirements of their experiments, 
and to design a facility which can not only satisfy the existing 
need, but have adequate flexibility for possible future extensions as 
need dictates and as evolving technology allows. The PDR is com- 
prised of three volumes. In this, the first volume, background for 
the development of the proposal is given, including descriptions of 
the UV FEL facility, and representative examples of the science it 
was designed to perform. Discussion of the limitations and poten- 
tial directions for growth are also included. A detailed description of 
the facility design is then provided, which addresses the accelera- 
tor, optical, and experimental systems. Information regarding the 
conventional construction for the facility is contained in an adden- 
dum to volume one (IA). 


16866 (CEA-LNS-SM-92-18) Frequency gliding cavities and 
associated amplifiers. Fougeron, C. Laboratoire National Saturne, 
Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1992. 
[6p.] (In French). (CONF-9203199-: Meeting on technology, Paris 
(France), 24-25 Mar 1992). Order Number DE93617446. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper presents the working principle of synchrotrons 
(MIMAS,SPS CERN, PETRA), the frequency and electric field vari- 
ations can be developed by the accelerator cavities, and the 
magnetic materials that are used with their properties. 





16867 (DESY—92-123B, pp. 883-899) Higgs production in a 
photon-photon collider. Richard, F. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de |'Accelerateur Lineaire). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DE93774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The basic considerations determining the parameters of a photon 
collider are presented. As an illustrative example, the standard neu- 
tral Higgs boson production and detection are discussed. (orig.). 


16868 (DOE/ER/40642-2) Accelerator research studies: 
Technical progress report, June 1, 1992-May 31, 1993. Mary- 
land Univ., College Park, MD (United States). Lab. for Plasma 
Research. 1993. 95p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-91ER40642. Order Number 
DE93009353. Source: OSTI; NTIS; INIS; GPO Dep. 

The Accelerator Research Studies program at the University of 
Maryland, sponsored by the Department of Energy under grant 
number DE-FG05-91ER40642, is currently in the second year of a 
three-year funding cycle. The program consists of the following 
three tasks: TASK A, “Study of Transport and Longitudinal Com- 
pression of Intense, High-Brightness Beams,” (P.I., M. Reiser); 
TASK B, “Study of Collective lon Acceleration by Intense Electron 
Beams and Pseudospark Produced High Brightness Electron 
Beams,” (Co-P.I.’s, W.W. Destler, M. Reiser, M.J. Rhee, and C.D. 
Striffler); TASK C, “Study of a Gyroklystron High-Power Microwave 
Source for Linear Colliders,” (Co-P.I.'s, V.L. Granatstein, W. Law- 
son, M. Reiser, and C.D. Striffler). In this report we document the 


progress that has been made during the past year for each of the 
three tasks. 


16869 (GANIL-A-92-09) New control system: graphic 
interface of setting softwares. David, L.; Maugeais, C. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1992. [11p.] (In French). Order Number DE93618354. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report describes the direct utilization of X-WINDOWS as 
graphic interface of setting softwares. (A.B.). 2 figs. 


16870 (INIS-mf-13411) Annual report scientific activities 
1991. TRIUMF, Vancouver, BC (Canada). Mar 1992. [268p.] Order 
Number DE93612165. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1991 the TRIUMF project welcomed the announcement by the 
government of Canada of its intent to join British Columbia and 
Canada's foreign partners in the construction of KAON. The ongo- 
ing science program of TRIUMF was beset with funding shortfalls 
but continued to provide world-class science. its science and tech- 
nology transfer. The science covered in this report includes, a very 
important and difficult experiment on radiative muon capture which 
probes the standard model of quarks, leptons and unified forces. In 
the proton hall the new TISOL facility is providing important new in- 
formation on nucleosynthesis in stars. In materials science studies 
with muons the elucidation of the properties of high-temperature 
superconductors remains of great interest. In 1991 the materials 
studied for this purpose include C®°, colloquially termed ‘bucky 
balls’. The TRIUMF/KAON Technology Transfer Office, funded by 
the provincial government, aided in the development of many new 
ventures. in the meantime a variety of accelerator studies pros- 
pered, some pertaining to the improvement of the existing TRIUMF 
cyclotron and some to TRIUMF's future. (659 refs.). 


16871 (SLAC—414) Workshop on scientific applications of 
short wavelength coherent light sources. Spicer, W.; Arthur, J.; 
Winick, H. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Feb 1993. 135p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(SLAC/SSRL-—0007;CONF-9210278-: Workshop on scientific appli- 
cation of short wavelength coherent light source, Stanford, CA 
(United States), 21 Oct 1992). Order Number DE93009617. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains paper on the following topics: A 2 to 4nm 
High Power FEL On the SLAC Linac; Atomic Physics with an X-ray 
Laser; High Resolution, Three Dimensional Soft X-ray Imaging; 
The Role of X-ray Induced Damage in Biological Micro-imaging; 
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Prospects for X-ray Microscopy in Biology; Femtosecond Optical 
Pulses?; Research in Chemical Physics Surface Science, and Ma- 
terials Science, with a Linear Accelerator Coherent Light Source; 
Application of 10 GeV Electron Driven X-ray Laser in Gamma-ray 
Laser Research; Non-Linear Optics, Fiuorescence, Spectromi- 
croscopy, Stimulated Desorption: We Need LCLS’ Brightness and 
Time Scale; Application of High Intensity X-rays to Materials Syn- 
thesis and Processing; LCLS Optics: Selected Technological 


Issues and Scientific Opportunities; Possible Applications of an 
FEL for Materials Studies in the 60 eV to 200 eV Spectral Region. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 16832, 16834, 16835, 16836, 16837, 
16838, 16839, 16840, 16868, 17000, 17026, 17033, 17034, 17044, 
17736 


16872 (BNL-48455) The method of minimal normal forms. 
Mane, S.R.; Weng, W.T. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
921077—1: Stability of particle motion in storage rings, Upton, NY 
(United States), 18-24 Oct 1992). Order Number DE93008060. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Norma! form methods for solving nonlinear differential equations 
are reviewed and the comparative merits of three methods are 
evaluated. The concept of the minimal normal form is explained 
and is shown to be superior to other choices. The method is then 
extended to apply to the evaluation of discrete maps of an acceler- 
ator or storage ring. Such an extension, as suggested in this 
paper, is more suited for accelerator-based applications than a for- 
mulation utilizing continuous differential equations. A computer 
code has been generated to systematically implement various nor- 
mal form formulations for maps in two-dimensional phase space. 
Specific examples of quadratic and cubic nonlinear fields were 
used and solved by the method developed. The minimal normal 
form method shown here gives good results using relatively low or- 
der expansions. 


16873 (CEA-LNS-GT-92-07) Spin tracking in circular accel- 
erators using spinor formalism. Nghiem, P.; Tkatchenko, A. 
Laboratoire National Saturne, Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). 1992. [3p.] (CONF-920706-: International 
conference on high energy accelerators, Hamburg (Germany), 20- 
24 Jul 1992). Order Number DE93612174. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Spinor transfer matrices representing successive transformations 
of the spinor wave function are used to track the spin of particles 
through isolated resonances in circular accelerators. Analytical cal- 
culations and numerical results showing that synchrotron oscillation 
effects can be included in this approach are presented. Finally, 
spin motion in presence of total or partial Siberian snakes is inves- 
tigated. 


16874 (CEA-LNS-GT-92-10) New general beam dynamics 
formulation for the program Dynac. Valero, S. (Laboratoire Na- 
tional Saturne, Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France)); Lapostolle, P.; Tanke, E. Laboratoire National Saturne, 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1992. 
[3p.] (CONF-9208109—: 16. international LINAC conference, Ot- 
tawa (Canada), 23-28 Aug 1992). Order Number DE93618357. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Until recently beam dynamics programs for electrons and ions 
have been fundamentally different because longitudinally the en- 
ergy can change much more quickly with respect to the rest mass 
for electrons than for ions. A program, DYNAC, was proposed with 
the aim to treat long accelerating elements as currently used in su- 
perconducting systems for any type of particle. To obtain high 
accuracy, keeping a relatively simple formalism, DYNAC is now 
using a new concept of equivalent accelerating fields. Many exam- 
ples have been treated (different fields and particles) and results 
will be presented including the comparison with an elaborate step 
by step integration method with a realistic electromagnetic field. 
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16875 (CEA-LNS-GT-ME-92-04) Recirculation arcs optics. 
Tkatchenko, A. Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Feb 1992. [9p.] Order Number 
DE93614307. Source: OSTI; NTIS (US Sales Only); INIS. 

Three different arc configurations based on a ‘missing magnet’ 
FODO lattice have been studied. in all cases, the arcs have a peri- 
odic structure and are composed of 6 identical and symmetrical 
unit cells. The 2 first structures are similar to those used at CE- 
BAF. The third structure is derived from the SATURNE synchrotron 
lattice. The general characteristics and the main optical properties 
are given. 6 figs. 


16876 (CEA-LNS-Ph-92-24) How to measure the polariza- 
tion of the deuteron beam at LNS. The low energy polarimeter. 
Arvieux, J. (Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France)); Bedfer, Y.; Milleret, G.; 
Soudan, J.M.; Boudard, A.; Garcon, M. Laboratoire National Sat- 
urne, Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
1992. [10p.] Order Number DE93617447. Source: OSTI; NTIS (US 
Sales Only); INIS 

A few modifications concerning the low energy polarimeter and 
in the procedure of the polarization measurement have been intro- 
duced. The main improvements which have been done concern: - 
a continuous dead time measurement used for the on-line correc- 
tion of the polarization; - the possibility of counting faster (of the 
order of 3 times) by connecting the PBE to the maximum Hyperion 
frequency instead of the Saturne T2-T3 spills; -the partial replace- 
ment of the electronics in order to minimize the time of tuning, in 
particular with respect to the changes of beam type: lithium or 
deuterons and to improve the detection at high counting rates. The 
purpose of this note is to help the users of the polarimeter: - Sec- 
tion (2) describes the conditions of operation; - Section (3) gives 
informations on the new electronics; - Section (4) indicates the pro- 
cedure to follow in order to have a correct and fast measurement. - 
Section (5) shows how to start with the computer. 


16877 (CNIC—00377) Space expansion and Spline repre- 
sentation of magnetic field without symmetric plane. Mao 
Naifeng (inst. of Atomic Energy, Beijing (China)); Li Zenghai. China 
Nuclear Information Centre, Beijing, BJ (China). Apr 1990. [6p.] (In 
Chinese). (IAE-00372.). Order Number DE93612175. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The space expansion for each component of the magnetic field 
without symmetric plane is derived in Cartesian coordinate system, 
which is in Taylor series of z. The coefficients of the expansions 
are expressed with the three components of the field and their par- 
tial derivatives with respect to x and y in a given plane z = Zo. The 
bicubic Spline function fit of the discrete field distributions in the 
given plane is discussed, and the space expansions of the field 
represented with Spline functions are further developed. 


16878 (CNIC—00592) Nonlinear space charge effect of 
bunched beam in linac. Chen Yinbao (China Inst. of Atomic En- 
ergy, Beijing (China)). China Nuclear Information Centre, Beijing, 
BJ (China). Feb 1992. [15p.] (IAE-0100.). Order Number 
DE93612176. Source: OSTI; NTIS (US Sales Only); INIS. 

The nonlinear space charge effect due to the nonuniform particle 
density distribution in bunched beam of a linac is discussed. The 
formulae of nonlinear space charge effect and nonlinear focusing 
forces were derived for the bunched beam with Kapchinskij- 
Viadimirskij (K-V) distribution, waterbag (WB) distribution, parabolic 
(PA) distribution, and Gauss (GA) distribution in both of the space 
charge disk model and space charge cylinder model in the wave- 
guide of a linac. 


16879 (DESY-92-123B, pp. 837-843) Summary of the ECFA 
linear collider working group on beamstrahiung and photon- 
photon interactions. Kozanecki, W. (DAPNIA-SPP, CEN Saclay, 
91 - Gif-sur-Yvette (France)); Barklow, T.L.; Chen, P.; Bussey, P.; 
Drees, M.; Godbole, R.M.; Richard, F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete- 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DE93774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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This paper presents a concise summary of the developments 
achieved in the context of the 'Photons’ Working Group of the 
1991 ECFA Workshop on Physics with Linear Colliders. After re- 
viewing, in Section 2, the current knowledge in the beam-beam 
interaction and its main physics implications, we calculate in Sec- 
tion 3 effective photon and electron luminosity spectra. Section 4 
discusses background issues associated with photon-photon pro- 
cesses. Finally, we briefly survey, in Section 5, recent updates on 
the principle issues and the physics potential of the so-called 
‘Compton Collider’. (orig.). 


16880 (DESY-—92-123B, pp. 845-861) Beamstrahlung spec- 
tra In next generation linear colliders. Barklow, T. (Stanford 
Univ., CA (United States). Stanford Linear Accelerator Center); 
Chen, P.; Kozanecki, W. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. Contract DE-AC03- 
76SF00515. In Ete- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. 430p. Order Number DE93774981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For the next generation of linear colliders, the energy loss due to 
beamstrahlung during the collision of the ete~ beams is expected 
to substantially influence the effective center-of-mass energy distri- 
bution of the colliding particles. In this paper, we first derive 
analytical formulae for the electron and photon energy spectra un- 
der multiple beamstrahlung processes, and for the ete and ++ 
differential juminosities. We then apply our formalism to various 
classes of 500 GeV ete- linear collider designs currently under 
study. (orig.). 


16881 (DESY—92-123B, pp. 863-882) Two-photon back- 
grounds at the next e*e~ collider. Drees, M. (DESY, Hamburg 
(Germany). Theory Group); Godbole, R.M. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete- 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DES3774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We study hard as well as semi-hard and soft two-photon back- 
grounds at an e*e~ collider operating at centre-of-mass energy ,/s 
= 500 GeV. We discuss four different design proposals that lead to 
quite different beamstrahlung spectra, as well as a photon 
spectrum characteristic for a + collider at such energies. The im- 
portance of resolved photon contributions especially in the region 
of small pr is emphasized; the validity of our 'minijet’ calculation in 
this region is discussed in some detail. (orig.). 


16882 (DOE/ER/40625-2) Dissemination and support of 
ARGUS for accelerator applications: Technical progress re- 
port, January 21, 1992—February 1, 1993. Science Applications 
International Corp., McLean, VA (United States). 1 Feb 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-91ER40625. Order Number DE93009749. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The ARGUS code is a three-dimensional code system for simu- 
lating the interactions between charged particles, electric and 
magnetic fields, and complex structures. It is a system of modules 
that share common utilities for grid and structure input, data han- 
dling, memory management, diagnostics, and other specialized 
functions. The code includes the fields due to the space charge 
and current density of the particles to achieve a self-consistent 
treatment of the particle dynamics.The physics modules in ARGUS 
include three-dimensional field solvers for electrostatics and 
electromagnetics, a three-dimensional electromagnetic frequency- 
domain module, a full particle-in-cell (PIC) simulation module, and 
a steady-state PIC model. This project has a primary mission of 
developing the capabilities of ARGUS in accelerator modeling for 
release to the accelerator design community. This year has seen 
the development of a new frequency domain module for ARGUS, a 
new chemistry module, and a first version of an interactive user in- 
terface. In addition, improvements to treat lossy materials in the 
frequency domain and to use cylindrical coordinates with all mod- 
ules are in progress, and will be released in an ARGUS upgrade 
planned for release in July, 1993. SAIC has also developed a 
workstation version of ARGUS that will be made available to beta- 
testers, starting with the release of ARGUS v.25. The LAACG has 





become a full partner with SAIC, and is now poised to work with 
SAIC to support the upcoming release of ARGUS version 25. This 
coming year will include one or more release workshops to intro- 
duce ARGUS v.25 to prospective users. 


16883 (ENEA-RT-INN-90-61) Lessons on algebraic meth- 
ods in optics. Dattoli, G.; Torre, A.; Richetta, M.; Centioli, C.; 
Mignani, R. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta; Rome Univ. (Italy). Dipt. di Fisica. Jul 1991. 80p. (In Italian). 
(RT/INN—90-61). Order Number DE93778232. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Optics, in its widest meaning (quantum optics, charged beam 
transport optics, wave optics and so on) may be usefully reformu- 
lated by means of lie algebraic techniques. In these lectures it is 
shown how groups of the type SU(2), SU(1,1) and SU(3) play a 
noticeable role within the framework of the analysis of two and 
three level systems, squeezed states, as well as, in the study and 
design of optical fibers and magnetic transport channels for 
charged beams. 


16884 (ENEA-RT-INN—91-55) Generalized courant-snyder 
theory of charged beam transport including transverse cou- 
pling. Dattoli, G.; Mari, C.; Mezi, L.; Torre, A. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. Jan 1992. 17p. 
(RT/INN—91-55). Order Number DE93778182. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The theory of charged beam propagation in magnetic structures, 
including transverse motion coupling, is developed using a formal- 
ism close to the original Courant-Snyder formulation of uncoupled 
beam transport. Three 2x2 matrices, generalizations of the usual 
Twiss parameters, are introduced and their properties are studied. 
The physical meaning of the above matrices is discussed and their 
role, in specifying, e.g. the spatial beam distribution, elucidated. 
The usefulness of such a point of view is discussed within the con- 
text of a specific example. 


16885 (ENEA-RT-INN-91-58, pp. 5-18) Linear undulator 
brightness: Inclusion of low energy corrections and of beta- 
tron motion. Dattoli, G.; Giannessi, L.; Torre, A.; Voykov, G.; Caloi, 
R. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta; Rome 
Univ. (Italy). Feb 1992. (CONF-9108239-: 13. international free 
electron laser conference, Santa Fe, NM (United States), 25-30 
Aug 1991). In Contributions to 13th intemational free electron laser 
conference (Santa Fe, U.S.A. August 25-30, 1991). 5ip. Order 
Number DE93778215. Source: OSTI; NTIS (US Sales Only); INIS. 

The essential steps of the analytical approach to undulator 
brightness are well known: the electron beam trajectory in the un- 
dulator is derived; the trajectory is then used to calculate the 
Lienard-Wiechert integral. Two assumptions usually simplify the an- 
alytical computation: the first is the so called far field condition, the 
second is that of ultrarelativistic electron motion. In this contribu- 
tion, the authors relax the assumption of ultrarelativistic motion but 
still retain the far field condition. They discuss the importance of 
the low energy corrections and whether they produce sizeable ef- 
fects in some experimental configuration. The electron dynamics 
inside the undulator is characterized by two contributions, namely 
the fast wiggling motion and the slow betatron component. The lat- 
ter contribution was carefully considered within the context of the 
induced inhomogeneous broadening effects. The possibility that 
new harmonics arise due to the betatron part of the motion has not 
been fully investigated yet. In the final part of the note, a discus- 
sion is made of the possibility of observing ‘betatron’ harmonics 
and how the undulator radiation spectroscopy may be further com- 
plicated by the inclusion of the slow motion contributions. 


16886 (ENEA-RT-INN-92-02) Contributions to 3rd Euro- 
pean Particle Accelerator Conference. ENEA, Frascati (Italy). 
Dipt. Sviluppo Tecnologie di Punta. Apr 1992. 26p. (CONF- 
920315—: 3. European particle accelerator conference (EPAC-3): 
Accelerators for special applications, Berlin (Germany), 24-28 Mar 
1992; RT/INN—92-02). Order Number DE93778167. Source: OSTI; 
NTIS (US Sales Only); INIS. 

From the ‘Contributions to the 3rd European Particle Accelerator 
Conference’ (Berlin, March, 1992), separate abstracts were pre- 
pared for 3 papers which dealt mainly with wiggler magnet and free 
electron laser design specifications for accelerator applications. 
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16887 (ENEA-RT-INN—92-02, pp. 5-15) Review of insertions 
in synchrotron ligtht sources. Ciocci, F. ENEA, Frascati (Italy). 
Dipt. Sviluppo Tecnologie di Punta. Apr 1992. (CONF-920315-: 3. 
European particle accelerator conference (EPAC-3): Accelerators 
for special applications, Berlin (Germany), 24-28 Mar 1992). In 
Contributions to 3rd European Particle Accelerator Conference. 
26p. Order Number DE93778167. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The radiation emitted by charged particles moving in accelerating 
fields was, initially, considered a limiting effect for the particles final 
energy. Transition to present day status, where synchrotrons and 
storage rings are built and designed to generate synchrotron radia- 
tion, was slow in coming. Bending magnets were the first sources 
of synchrotron radiation. With the parallel development of electron 
linear accelerators in the late 40's and early 50’s, in 1947 Ginzburg 
suggested the study of radiation from relativistic particles acceler- 
ated by periodic magnetic structures, with the goal of obtaining 
quasi-monochromatic short-wavelength radiation. The first observa- 
tion and analysis of the so-called ‘undulator radiation’ was 
published in 1951 by Motz who utilized a 100 MeV electron beam 
passing through a permanent-magnet undulator with a period of 
4.0 cm and a peak field of about 5.8 kG, yielding a spectrum 
peaked at about 33000 A. In a workshop held at Stanford in 1977, 
the concept of ‘insertion devices’ for storage rings was developed. 
The first wiggler magnet constructed expressely for synchroton- 
radiation research was commissioned in 1978. This paper 
summarizes the main features of insertion devices as well as the 
relevant synchrotron radiation properties. : 


16888 (ETDE-iT—93-72) Phase-space formalism and 
charged beam transport. Dattoli, G.; Giannessi, L.; Mari, C. 
ENEA, Frascati (Italy). Centro Ricerche Energia - Area Energia e 
Innovazione. 1992. 1p. (CONF-9203181-3: Workshop on harmonic 
oscillators, Baltimore, MD (United States), 25-28 Mar 1992). Order 
Number DE93774317. Source: OSTI; NTIS (US Sales Only); INIS. 

The theory of charged beam transport has been recently formu- 
lated by means of a quantum formalism, in which the emittance 
plays the role of the Planck constant and the Wigner distribution 
function has been used to characterize the statistical properties of 
the propagating beam. Both the ‘quantum’ and classical analyses 
yield the same results only if applied to the case of beams propa- 
gating through linear systems like quadrupoles, solenoids, etc. The 
non- classical aspects, if any, of the problem can be put in evi- 
dence by propagation through non-linear elements like sextupoles, 
octupoles, etc., so that a clear experimental signature between the 
two formulations can be indicated. This paper presents a numerical 
analysis of beam propagation through non-linear elements using 
both the classical and quantum formalisms. It integrates therefore 
the Liouville and Von Neumann equations using a numerical 
method based on the operator split technique and on the Fast 
Fourier transform algorithm. The possibility of distinguishing be- 
tween the two types of analyses is therefore carefully examined 
and described. 


16889 (ETDE-IT-93-84) Phase-space formalism and evalu- 
ation of statistical properties of charged beam propagating in 
linear systems. Dattoli, G.; Mari, C.; Torre, A. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. Mar 1992. 19p. 
(RT/INN—91-33). Order Number DE93778180. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In its analysis of the dynamical symmetry of linear charged beam 
transport systems, this paper shows that the relevant group is 
Sp(4) in the case of two coupled degrees of freedom. It also dis- 
cusses the phase-space properties of the problem and derives a 
general expression for the Wigner distribution in term of a 
quadratic form and of the fluctuation tensor. 


16890 (ETDE-IT—93-96) Emission of coherent radiation 
from modulated electron beam. Doria, A.; Bartolini, R.; Galler- 
ano, G.P.; Feinstein, J.; Pantell, R.H. ENEA, Frascati (Italy). Dipt. 
Sviluppo Tecnologie di Punta. 1992. . Order Number 
DE93778192. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiofrequency electron acceierators, such as linac or mi- 
crotrons, deliver an electron beam current with a bunch structure 
and with peak current useful for FEL (free electron laser) operation. 
When the bunch length is comparable to the resonant wavelength 
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of the FEL, electrons emit coherently and a high power level radia- 
tion is obtained, even in the absence of a resonator. In the following 
paper, an analytical method for calculating the radiated power for a 
modulated electron current is derived. The same emission process 
is described with the presence of an optical cavity, and a compari- 
son with the classical pendulum equation picture is made. 


16891 (ETDE-IT—93-109) Generalized Bessel functions of 
Amnger type and applications to physical problems. Dattoli, G.; 
Chiccoli, C.; Lorenzutta, S.; Maino, G.; Torre, A. ENEA, Frascati 
(Italy); ENEA, Bologna (italy); Istituto Nazionale di Fisica Nucleare, 
Bari (Italy). 1992. 40p. Order Number DE93778226. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper introduces generalized Bessel functions of the Anger 
type (G.A.F.) and discusses their properties and applications in the 
fied of synchrotron radiation (e.g., the evaluation of undulator 
brightness). It also presents a numerical analysis and produces re- 
sults for some cases of specific interest. Finally, a study of the 
properties of the generalized Weber functions and their link to the 
multivariable G.A.F. is made. 


16892 (FNAL/C—93/010) The effect of chromatic decoher- 
ence on transverse injection oscillation damping. Jackson, 
G.P. Fermi National Accelerator Lab., Batavia, IL (United States). 
Jan 1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9211200-2: 
Workshop on feedback control of multi-bunch instabilities, Erice 
(Italy), 16 Nov 1992). Order Number DE93008876. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In order to eliminate or reduce transverse emittance growth dur- 
ing transfers between accelerators, transverse damper systems are 
used to eliminate residual dipole oscillations before phase space 
dilution takes piace. In transfers where the target accelerator has 
high chromaticity or the beam has a large momentum spread, 
phase space dilution due to chromatic decoherence can take place 
on a scale short compared to the damping time of the transverse 
injection oscillation damper. The effect of the damper on the beam 
phase space is not clear while the coherent oscillation is sup- 
pressed by this decoherence. The purpose of this paper is to 
quantify the effectiveness of dampers at eliminating emittance 
blowup at transfers in the presence of chromatic decoherence. 


16893 (INIS-SU-334/A) Application of passive resonators 
for control and measurement of beam parameters in electron 
resonance linear accelerators. Vishnyakov, V.A. (and others); 
Zakutin, V.V.;  Zykov, Al. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1989. [44p.] (in Russian}. Order Number DE93612177. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper reviews methods for control and measurement of 
beam parameters in resonance linear accelerators using the beam- 
excited passive SHF-resonators. It is shown that in a number of 
cases it is expedient to use resonators tuned not to the first har- 
monic, but to higher harmonic of accelerators operating frequency. 
Description of the methods and particular devices for measuring 
current and beam position, instability of bunch repetition frequency, 
their phase extent sis carried out. 41 refs.; 18 figs. 


16894 (JINR-R-6-91-557) Focusing properties of a three- 
element quadrupole lens system and its stigmatic focusing 
behaviour. Zafar, Yu. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems). Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [10p.] (In 
Russian). Order Number DE93616534. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Czech. J. Phys. 

The focusing properties of a three-element quadrupole lens sys- 
tem (triplet) have been studied in its general thick-lens form, and 
analytical expressions of corresponding matrix elements have been 
obtained. A graphical method has been utilized to determine the 
stigmatic focusing region of the triplet system generally, and in the 
special case of electrostatic triplet system installed in ‘on-line 
SPIN-3 facility’ in YASNAPP-2, JINR. 5 refs.; 9 figs. 
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16895 (KFTI-91-7) To the theory of irregular auto modula- 
tion in electron beam-backward electromagnetic wave 
dynamic system. Ostrovskij, A.O.; Tkach, Yu.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’ny) Nauchno-lssledovatel’skij inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1991. [7p.] (In Russian). Order Number DE93620982. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Non-linear dynamics of auto vibration processes in a distributed 
electron beam - tackward electromagnetic wave system is de- 
scribed. It was shown that depending on the correlation between 
the wave complification parameter and initial electron beam 
energy, the considered system may demonstrate different mecha- 
nisms of transition to autostochastic vibrations. In particular, it was 
established that such a transition may be realized through the se- 
quence of period doubling bifuractions. The efficiency of irregular 
auto vibration excitations is determined. 14 refs. (author). 


16896 (KFTI-91-30) Non-linear dynamics of automodula- 
tion processes in coupled distributed autovibration systems 
with delay. Ostrovskij, A.O.; Tkach, Yu.V. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [17p.] (in Rus- 
sian). Order Number DE93620976. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The dynamics of autovibration processes in a system of narrow- 
band autogenerators coupled by distributive manner with a delayed 
feedback is considered. A system of self-consistent equations de- 
scribing space-time dynamics of HF field excitation in coupled 
electrodynamic delaying structures is obtained. Numerical 
modelling shows that the introduction of a coupling between auto- 
generators leads to decreasing of non-equilibrium parameter in a 
dynamic system compared with an isolated autogenerator. The 
effectivity of electron beam energy transfer into electromagnetic ra- 
diation energy is defined. 29 refs.; 6 figs. (author). 


16897 (KFTI-91-33) Collective acceleration of ions in 
near-anode plasma of a strong-current relativistic diode. Gapo- 
nenko, N.I.; Tkach, Yu.V. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij inst. 1991. [17p.] (In Russian). Order Number 
DE93620977. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experiments on collective acceleration of ions in 
near-anode plasma of a strong-current relativistic diode with the 
short beam current pulse duration (10...20 ns) are given. Energy of 
accelerated ions depending on the change of plasma parameters, 
length of anode-cathode distance and value of external magnetic 
field was measured. A description of the ion collective acceleration 
mechanism in plasma and numerical modelling programme of ac- 
celeration process are given. 15 refs.; 9 figs. (author). 


16898 (KFTI-91-37) Dynamics of ion acceleration in elec- 
tron flux by a virtual cathode potential. Dolgopolov, V.V.; 
Kirichenko, Yu.V.; Romanov, S.S.; Tkach, Yu.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [8p.] (In 
Russian). Order Number DE93620978. Source: OSTI; NTIS (US 
Sales Only); INIS. 

lon acceleration was investigated theoretically. lons are de- 
scribed by Viasov equation. It was shown that appearance of ions 
in drift region may lead to an accelerated movement of the virtual 
cathode and following it potential hole slope without a considerable 
decrease of this slope change rate. This leads to an effective ion 
acceleration. 7 refs.; 5 figs. (author). 


16899 


(KFTI-91-39) On the stability of stationary regimes 
in a distributed autovibration system with external feedback. 


Ajzatskij, N.i.; Ostrovskij, A.O. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [12p.] (In Russian). Order 
Number DE93620979. Source: OSTI; NTIS (US Sales Only); INIS. 

A numerical investigation of the distributed autogenerator station- 
ary state stability is described. It was shown that the realization of 
stable stationary excitation of resonance frequency vibrations 
strongly depends on the normalized non-linear amplifier length ((). 
At small -values such a regime is unstable, but with increasing of 
this parameter the autovibration system becomes stable. Linear 
characteristics of stationary regime instability are found. It was 
shown that in the considered range of dynamic system non- 
equilibrium parameter changes two stationary generation regimes 





on different frequencies correspond to the same autogenerator 
transmitting characteristics. 15 refs.; 7 figs.; 1 table. (author). 


16900 (KFT}91-49) Diagnostic complex for the space-time 
analysis of energy and current of pulsed relativistic particles. 
Zejdlits, V.P.; Tkach, Yu.V.; Yarmak, V.G.; Gubarev, S.P.; Mirosh- 
nichenko, G.A.; Pavienko, N.G.; Tsurikov, V.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i. 1991. [11p.] (In Russian). Order Number DE93620980. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A description and technical characteristics of the designed and 
manufactured autonomic diagnostic complex for simultaneous mea- 
surement of current density distribution and a profile of energy 
radial distribution is given. The receiver of this complex permits to 
investigate the energy distribution of 20 MeV electron beams and 
at the same time to register the flux density at its cross-sections 
from 1 to 100 mm? with accuracy to 1%. 11 refs. (author). 


16901 (KFTI-91-52) Electrodynamics of helical plasma 
structures. Berezin, A.K.; Buts, V.A.; Koval’chuk, |.K.; Kurilko, V.I.; 
Onishchenko, |.N.; Tolstoluzhskij, A.P.; Fajnberg, Ya.B. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [31p.] 
(In Russian). Order Number DE93620981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Electrodynamic properties of a hybrid slowing down structure 
consisting of co-axial beam and plasma were investigated theoreti- 
cally. Dispersion relations for axial-symmetric waves in this system 
were found in hydrodynamic approximation. It was shown that in 
presence of a plasma column the phase velocity increases 
compared with that in case of a spiral in vacuum. Analytical ex- 
pressions for increments of excited fields for beams of small and 
large density were obtained. At a sufficiently large beam density 
not only dispersion of the system changes, but the mechanism of 
vibration excitation changes too. Namely, with the beam density in- 
crease, splitting of its dispersion curve leads to disappearance of 
Cherenkov instability and appearance of anomal Doppler effect in- 
stability. Field topography for spiral-plasma system was investigated 
analytically and experimentally. 3 refs.; 11 figs.; 1 table. (author). 


16902 (KFTI-92-5) Scattering of modulated ultra-relativistic 
electron beam (UREB) by atmospheric plasma. Tkachenko, V.1.; 
Zejdlits, V.P.; Naguchev, O.Yu.; Sinyugin, A.V. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [16p.] (in Rus- 
sian). Order Number DE93620987. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A physico-chemical model for analysis of the modulated ultra- 
relativistic electron beam (UREB) spreading in atmospheric plasma 
created by this beam is described. The mechanism of plasma 
channel formation in atmosphere is considered and a model of 
beam interaction with atmospheric plasma channel is calculated 
numerically. The dependence of instability increment on 
modulation-frequency, plasma and beam cross-sections, dissipa- 
tion level and relativistic factor are determined. The proposed 
model may be applied for description of modulated UREB spread- 
ing in low-ionized collision plasma. 20 refs.; 17 figs. (author). 


16903 (KFTI-92-31) Analytical description of the torsatron 
“Uragan-2M” magnetic configuration with account of plasma 
pressure and external correcting magnetic field. Kuznetsov, 
Yu.K.; Pinos, 1.B.; Tyupa, V.I. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij inst. 1992. [16p.] (in Russian). Order 
Number DE93620983. Source: OSTI; NTIS (US Sales Only); INIS. 

Universal analytical expressions for determination of rotating 
transformation angles and an average magnetic hole stipulated by 
plasma pressure and external homogeneous transversal magnetic 
field are obtained with the help of averaging formulae. Analytical 
calculations of rotating transformation angles with account of an ex- 
ternal transversal magnetic field for the torsatron "Uragan-2M” are 
in a good agreement with numerical ones. 16 refs.; 8 figs. (author). 


16904 (KFTI-92-32) The intra-atomic motion of bound elec- 
trons as a possible source of a systematic error in electron 
beam polarization measurements by means of a Moller po- 
larimeter. Levchuk, L.G. AN Ukrainskoj SSR, Kharkov (Ukraine). 
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Fiziko-Tekhnicheskij Inst. 1992. [8p.] Order Number DE93620984. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The role of the motion of electrons bound in target atoms in 
electron beam polarization measurements by means of a Moeller 
polarimeter is discussed. It is shown that this effect can result in an 
essential overestimate of the value being measured, which 
exceeds considerably the error of the target polarization determina- 
tion, and therefore, it should be taken into account in the 
development of polarimeters. Some recommendations are given to 
eliminate this systematic error. 8 refs.; 1 fig.; 2 tables. (author). 


16905 (KFTI-92-33) Numerical simulation of nbi in the 
Uragan-2M and Uragan-3M torsatrons. Goloborod’ko, V.Ya.; 
Karpukhin, S.N.; Klimenko, A.V.; Nagornyj, V.P.; Tereshin, V.I.; 
Shevchuk, B.A.; Yavorskij, V.A. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [21p.] (In Russian). Order 
Number DE93620985. Source: OSTI; NTIS (US Sales Only); INIS. 

The numerical simulation of the neutral beam injection in 
URAGAN-2M and URAGAN-3M torsatrons that takes into account 
the real geometry of injectors, devices and plasmas is carried out 
The injection efficiency is studied. The dependencies of both trans- 
port (n't) and deposition (n°) efficiencies on the parameters of the 
injectors and devices as well as 7° as a function of the beam di- 
rection are investigated. It is shown that about 70% and 60% of 
beam power can be delivered to plasma in URAGAN-2M and 
URAGAN-S3M, respectively. For high density regimes (n(0)~5x10'9 
em~*) deposition efficiency is high (n°>75% in Uragan-2M and 
n° >90% in Uragan-3M) and is weakly sensitive to injection direc- 
tion. Hence, in high density regimes over 50% of beam power 
should be deposited within the plasma in each torsatron. 10 refs.; 
10 figs.; 1 table. (author). 


16906 (KFTI-92-45) Irradiation of electron beam in a short 
resonator under cyclotron resonance conditions at anomal 
Doppler effect. Miroshnichenko, V.I.; Onishchenko, I.N.; Khoruzhij, 
V.M.; Gorozhanin, D.V.; Ivanov, B.I. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [8p.] (In Russian). Order 
Number DE93620986. Source: OSTI; NTIS (US Sales Only); INIS. 
A cyclotron interaction of electron beam with a slow circularly po- 
larized electromagnetic wave in a limited resonator structure was 
considered. The energy exchange between beam electrons and ra- 
diation field was determined. It was shown that the effectivity of 
interaction under anomal Doppler effect (ADE) conditions has an 
optimum depending on beam velocity. The experimental data on 
radiation generation at ADE by electron guns in resonator slowing 
systems were analyzed. Interaction of non-relativistic electron 
beams in condition of resonance on ADE with azimuthal non- 
symmetric mode of the spiral resonator structure depending on 
beam velocity was investigated experimentally. The theoretical and 
experimental results satisfactorily agree. 16 refs.; 2 figs. (author). 


16907 (KlYal-91-7) CAP-144 vacuum system. Bezruk, A.I.; 
Bykov, V.I.; Olejnik, E.E.; Linev, A.F. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1991. [11p.] (in Russian). 
Order Number DE93617449: Source: OSTI; NTIS (US Sales Only); 
INIS. 

The analysis of H~ ion beam losses is made in the chamber of 
CAP-144 isochronous cyclotron, the construction of which is 
planned at the Institute for Nuclear Research; Kiev, Ukrainian 
Academy of Sciences. The beam losses caused by electro- 
dissociation of H~ ions are of 5% value at final radius equal to 
0.6m. On the whole the losses will be determined by the residual 
gas of vacuum chamber. The parameters of CAP-144 vacuum sys- 
tem are estimated to get the total beam losses at final radius equal 
to ~ 20%. 5 refs.; 2 figs.; 2 tables. (author). 


16908 (KlYal-91-27) Spin characteristics of lon beams dur- 
ing the motion of electromagnetic elements. Zaika, N.|.; Magal’, 
M.I. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [18p.] (In Russian). Order Number DE93617448. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The matrix method for description of the polarization components 
for ions moving through different electromagnetic systems: dipole 
magnets, cycle accelerators, quadrupole lenses, solenoids, wine 
filters, electrostatic mirrors is developed in the paper. The expres- 
sions for elements of the transportation matrixes for the 
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above-mentioned systems taking account of the projective trajecto- 
ries are obtained. The programme TRANSPIN for calculation of the 
beam polarization components after motion by ions of arbitrary 
number of electromagnetic elements along any possible trajectory 
is worked out. The caiculation results made for some of transporta- 
tion lines for the isochronous cyclotron U-240 are discussed 
(trajectories for the ion motion were calculated by CERN- 
programme TRANSPORT). The conditions for decrease of the 
polarization component dispersion because of difference between 
trajectories of the particles motion are also defined. 6 refs.; 2 figs.; 
4 tables. (author). 


16909 (LA-SUB—93-6/1) Upgrade of the P-1 relativistic elec- 
tron beam generator: Phase 1, [Final report]. Los Alamos 
National Lab., NM (United States); Pulse Sciences, Inc., San Lean- 
dro, CA (United States). Dec 1986. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93008002. Source: OSTI; NTIS; GPO Dep. 

The proposed P-1 REB generator upgrade contract has a goal 
that the output risetime be reduced to less than 10 ns (10-90%) 
when delivering 3 MV into a 45-ohm electron beam load. Ultimately 
a 1 nsec risetime is desired. A voltage flatness of 10% or less is 
desired, while maintaining the present 60-80 ns pulse duration. 
The, upgrade should allow for easy reconfiguration to achieve 
present generator performance, and be compatible with future in- 
stallation of a cathode, inductive or transit-time isolator. The goal is 
to perform the upgrade, including the feasibility study, for less than 
$100 K. This report describes a computer model of the existing 
REB generator and compares the results with experimental data. A 
description of the proposed upgrade option is presented along with 
computer model predictions of the upgrade performance. In addi- 
tion, a more expensive radial insulator option is discussed which 
would further decrease the diode current risetime. 


16910 (LA-SUB-93-49/1) LAMDA programmer's manual: 
[Final report, Part 1]. Hughes, T.P. (Mission Research Corp., Al- 
buquerque, NM (United States)); Clark, R.M.; Mostrom, M.A. Los 
Alamos National Lab., NM (United States); Mission Research 
Corp., Albuquerque, NM (United States). Sep 1992. 59p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (MRC/ABQ-R-1540). Order Number 
DE93008673. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics on the LAMDA pro- 
gram: General maintenance; CTSS FCL script; DOS batch files; 
Macintosh MPW scripts; UNICOS FCL script; VAX/MS command 
file; LINC calling tree; and LAMDA calling tree. 


16911 (LA-SUB-93-49/2) LAMBDA user’s manual and doc- 
umentation. Hughes, T.P. (Mission Research Corp., Albuquerque, 
NM (United States)); Clark, R.M.; Genoni, T.C.; Mostrom, M.A. Los 
Alamos National Lab., NM (United States); Mission Research 
Corp., Albuquerque, NM (United States). Sep 1992. 88p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (MRC/ABQ-R-1428). Order Number 
DE93008921. Source: OSTI; NTIS; INIS; GPO Dep. 

LAMDA (an acronym for Linear Accelerator Model for DARHT) is 
a transport code which advances the beam centroid and envelope 
in a linear induction accelerator from the injector to the final focus 
region. The code computes the effect of magnet misalignments, 
beam breakup instability, image-displacement instability, and gap 
voltage fluctuations on the beam. The code was written with the in- 
tent that one need not become an “expert” to use it. Someone who 
wishes to use the code immediately should read this section, which 
describes some of the main features of the code, and then consult 
Sec. 6 for the operating system they intend to use. 


16912 (LA-SUB-93-55/1) PHERMEX beam studies: Final re- 
port. Mitrovich, D. (Mission Research Corp., Albuquerque, NM 
(United States)); Wright, L.A. Los Alamos National Lab., NM 
(United States); Mission Research Corp., Albuquerque, NM (United 
States). Sep 1986. 67p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(AMRC-R~855). Order Number DE93008822. Source: OSTI; NTIS; 
GPO Dep. 
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This report describes work performed at Mission Research 
Corporation, Albuquerque (AMRC), in 1985-1986 relating to PHER- 
MEX beam propagation experiments at Los Alamos National 
Laboratory (LANL) under contract 9-XR5-Y6478-1. The topic of pri- 
mary interest is beam propagation in reduced density channels. 
Work reiated to this is discussed in some detail, while the less 
central issues of beam behavior scaling with the ratio v/-y, and con- 
version of the accelerator code XLR8R to VAX use and to an 
optimization calculation is discussed more briefly. Calculations indi- 
cate that the trace quantities of SF, gas added to air to promote 
channel formation affect the air chemistry, and hence beam propa- 
gation, only nominally. Analysis and simulations show that the 
PHERMEX beam body is more hose unstable in a reduced density 
channel, because of decreased detuning from slower Nordsieck ex- 
pansion, while the beam neck is less unstable, because of the 
increased avalanche ionization there, and hence lengthened dipole 
decay times. The overall beam pulse stability is not materially 
increased in reduced channels, rather the region of largest hose in- 
stability moves from the beam neck to the beam body as the 
channel density is decreased. Measuring this change experimen- 
tally with B-dot loops will be a challenging task. 


16913 (LA-UR-93-588) Status of the BEDLAM optics code. 
Lysenko, W.P. Los Alamos National Lab., NM (United States). 
[1993]. 9p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930269-5: 
Computational accelerator physics conference (CAP93), Pleasan- 
ton, CA (United States), 22-26 Feb 1993). Order Number 
DES3008692. Source: OSTI; NTIS; INIS; GPO Dep. 

The BEDLAM simulation code (BEam Dynamics in Linear Accel- 
erators by Moments) represents the beam by its phase-space 
moments. Here, we present a status report on our work in develop- 
ing this approach, which is an efficient way to compute 3-D beam 
motion to high order. The space-charge algorithm, which extends 
Sacherer’s results to higher order, now works well for some test 
cases but is inaccurate for others. We found that for high- 
brightness beams, higher-order motion is qualitatively different from 
that predicted by the linear model. While this means BEDLAM is 
modeling real-beam behavior not seen in the linear model, it makes 
it difficult to compare BEDLAM to linear codes. We have also veri- 
fied the feasibility of using BEDLAM to do nonlinear matching. 


16914 (SLAC/AP-96) Study of the energy gain and the 
beam loading of the detuned structure with a simple model. 
Heifets, S.A.; Kheifets, S.A. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Jan 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. Order Number DE93009890. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A circuit model for the longitudinal case from which to study the 
field pattern, energy gain and beam loading of a detuned structure 
is derived from Maxwell's equations. The results obtained with the 
model are compared to numerical results of the code PROGON. 
The model gives reasonable scaling of the group velocity and volt- 
age with geometric parameters. The energy gain and beam loading 
are compared and are shown to depend on the same factor. This 
is true even for periodic variations of the boundary. Finally, a way 
to find the shape of the rf pulse envelope for the beam loading 
compensation is suggested. 


16915 (SSCL-612) The nature of dipole field and shim- 
ming. Thiagarajan, V. Superconducting Super Collider Lab., 
Dallas, TX (United States). Dec 1992. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE93009602. Source: OSTI; NTIS; INIS; GPO Dep. 

Dipoles used in bending particle orbits in synchrotrons must be 
designed to keep the field errors (multipoles) within specified val- 
ues in the region of interest called the “good field region.” Specified 
field accuracy is usually achieved in iron core magnets by introduc- 
ing a small bump called the “shim” at the tip of the pole. The field 
in the aperture of a dipole has been analyzed here based on a 
model. A method to determine the profile of the shim for a required 
good field region is also described. The field has been obtained 
through separation of variables. A method to determine random 
dipole errors is presented. 





16916 (SSCL-Preprint-190) Success in one-turn maps for 
dynamic aperture studies: A brief review. Yan, Y.T. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). Jan 1993. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-921077-—2: Stability of particle 
motion in storage rings, Upton, NY (United States), 18-24 Oct 
1992). Order Number DE93009014. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Progress in the use of one-turn maps for long-term tracking of 
particies-useful in dynamic aperture studies on large circular 
accelerators-is reviewed briefly. It is recommended that long-term 
tracking of particles for large circular accelerators such as the Su- 
perconducting Super Collider (SSC) or its high-energy booster be 
performed with one-turn maps. The advantages are twofold: not 
only is tracking speed dramatically enhanced (by about two orders 
of magnitude for the SSC), but one-turn-map tracking also offers 
an easier reliability check of the tracking results and easier order- 
by-order analysis. 


16917 (SSCL-Preprint-197) The Simpsons program 6-D 
phase space tracking with acceleration. Machida, S. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). Feb 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-930269-6: Computational ac- 
celerator physics conference (CAP93), Pleasanton, CA (United 
States), 22-26 Feb 1993). Order Number DE93009015. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A particle tracking code, Simpsons, in 6-D phase space including 
energy ramping has been developed to model proton synchrotrons 
and storage rings. We take time as the independent variable to 
change machine parameters and diagnose beam quality in a quite 
similar way as real machines, unlike existing tracking codes for 
synchrotrons which advance a particle element by element. Arbi- 
trary energy ramping and rf voltage curves as a function of time 
are read as an input file for defining a machine cycle. The code is 
used to study beam dynamics with time dependent parameters. 
Some of the examples from simulations of the Superconducting 
Super Collider (SSC) boosters are shown. 


16918 (SSCL-Preprint-198) Three dimensional éf simula- 
tlons of beams in the SSC. Koga, J. (Texas Univ., Austin, TX 
(United States). Inst. for Fusion Studies); Tajima, T.; Machida, S. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Feb 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-930269-8: Com- 
putational accelerator physics conference (CAP93), Pleasanton, 
CA (United States), 22-26 Feb 1993). Order Number DE93009012. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A three dimensional éf strong-strong algorithm has been devel- 
oped to apply to the study of such effects as space charge and 
beam-beam interaction phenomena in the Superconducting Super 
Collider (SSC). The algorithm is obtained from the merging of the 
particle tracking code Simpsons used for 3-dimensional space 
charge effects and a df code. The éf method is used to follow the 
evolution of the non-gaussian part of the beam distribution. The 
advantages of this method are twofold. First, the Simpsons code 
utilizes a realistic accelerator model including synchrotron oscilla- 
tions and energy ramping in 6-dimensional phase space with 
electromagnetic fields of the beams calculated using a realistic 3- 
dimensional field solver. Second, the beams are evolving in the 
fully self-consistent strong-strong sense where finite particle fluctu- 
ation noise is greatly reduced as opposed to the weak-strong 
models where one beam is fixed. 
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16919 (ANL/APS/LS—184, pp. 18, Paper 3) Insertion device 
and beam line plans for the advanced photon source. Argonne 
National Lab., IL (United States). Advanced Photon Source Acceler- 
ator Systems Div. Jan 1992. In Selected publications related to the 
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experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

In the 7-GeV Advanced Photon Source (APS) Conceptual De- 
sign Report (CDR), fifteen complete experimental beam lines were 
specified in order to establish a representative technical and cost 
base for the components involved. In order to optimize the compo- 
sition of the insertion devices and the beam line, these funds are 
considered a ‘Trust Fund.” The present report evaluates the opti- 
mization for the distribution of these funds so that the short- and 
long-term research programs will be most productive, making the 
facility more attractive from the user’s point of view. It is recom- 
mended that part of the ‘Trust Fund” be used for the construction 
of the insertion devices, the front-end components, and the first- 
optics, minimizing the cost to potential users of completing a beam 
line. In addition, the possibility of cost savings resulting from repli- 
cation and standardization of high multiplicity components (such as 
IDs, front ends, and first-optics instrumentation) is addressed. 


16920 (ANL/APS/LS—184, pp. 3, Paper 5) Spectral character 
of optimized undulator insertion devices for the synchrotron 
x-ray source at Argonne. Kim, S.H. (Argonne National Lab., IL 
(US)); Viccaro, P.J.; Shenoy, G.K. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected publii- 
cations related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

Two general types of undulator x-ray sources are planned for the 
Advanced Photon Source (APS) to be built at Argonne. One is to 
provide first harmonic radiation tunable over the interval of 7 to 14 
keV during the initial phase of operation of the storage ring. This 
tunability range will increase for the same device to approximately 
4.7 to 14 keV during the mature phase of operation. The larger tun- 
ability interval corresponds to a smaller vertical stay free clearance 
expected for the final operating conditions of the ring. This allows 
for a smaller undulator magnetic gap and hence lower energy first 
harmonic radiation. By using the higher harmonics of this device, 
considerable intensity will be available at 20 keV and above. A sec- 
ond device with a smaller period is planned for those cases where 
the intensity of the third harmonic radiation from the above device 
is not sufficient. In this case, the undulator will provide 20 keV radi- 
ation in the first harmonic. The magnetic design of both devices 
will be a hybrid type which uses the Nd-Fe-B alloy as the perma- 
nent magnet material and vanadium permendur as the pole-tip. As 
part of the optimization scheme, the magnetic field calculations 
have been carried out using a version of the two dimensional field 
code PANDIRA. In this approximation, the width of the undulator is 
assumed to be infinite. Three dimensional effects associated to fi- 
nite pole widths have been estimated using experimental results of 
single pole measurements for a 7 cm period device. In addition, nu- 
merical calculations of the spectral characteristics have been done 
using the magnetic design parameters and taking into account the 
emittance expected for the APS. On-axis brilliance results as well 
as expected spectral power densities have been determined. 


16921 (ANL/APS/LS—184, pp. 7, Paper 6) Performance of a 
hard x-ray undulator at CHESS (invited). Bilderback, D.H. (Cor- 
nell Univ. Ithaca, NY (US)); Batterman, B.W.; Bedzyk, M.J.; 
Finkelstein, K.; Henderson, C.; Merlini, A.; Schildkamp, W.; Shen, 
Q.; White, J.; Blum, E.B.; Viccaro, P.J.; Mills, D.M.; Kim, S.; 
Shenoy, G.K.; Robinson, K.E.; James, F.E.; SArgonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

A 3.3-cm period Nd-Fe-B hybrid undulator has been designed 
and successfully operated in the Cornell Electron Storage Ring 
(CESR). This 2-m-long, 123-pole insertion device is a prototype of 
one of the undulators planned for the Advanced Photon Source. In 
dedicated operation, the undulator produced the expected bright- 
ness at 5.437 GeV with the fundamental x-ray energy ranging from 
4.3 to 7.9 keV corresponding to a change in gap from 1.5 to 2.8 
cm. 
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16922 (ANL/APS/LS—184, pp. 3, Paper 7) Soft x-ray undula- 
tor for the U5 beamline at NSLS. Viccaro, P.J. (Argonne National 
Lab., IL (US)); Shenoy, G.K.; Kim, S.H.; Bader, S.D. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The magnetic structure and spectral properties of a 7.5-cm, 30- 
period hybrid undulator are described. The device will be installed 
at the U5 port of the VUV storage ring at Brookhaven National 
Laboratory and will be a tunable source of very high brilliance soft 
x-ray radiation over the range of 13 to approximately 150 eV. 


16923 (ANL/APS/LS—184, pp. 4, Paper 8) The effect of ran- 
dom field errors on the radiation spectra of selected APS 
undulators. Aip, E.E. (Argonne National Lab., IL (US)); Viccaro, 
P.J. Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. In Selected publica- 
tions related to the experimental facilities of the Advanced Photon 
Source, 1987-1991. 741p. Order Number DE92014067. Source: 
OSTI; NTIS; INIS. 

The effects of the random magnetic field errors are introduced 
into the calculations of spectral characteristics of tunable undula- 
tors for the proposed 7 GeV Advanced Photon Source (APS). 
Single electron calculations are made for an undulator with first 
harmonic radiation tunable between 3.5 and 13 keV. Using the uni- 
versal curves developed by Kincaid, the effects of randomly 
distributed field errors on the first and third harmonics of two pro- 
posed typical undulators are calculated. It is found that a lower 
limit of 0.5% on field errors is more than sufficient for the success- 
ful operation of the undulators planned for the APS. 


16924 (ANL/APS/LS—184, pp. 4, Paper 9) Spectral proper- 
ties of segmented undulators for the 7-GeV advanced photon 
source. Shenoy, G.K. (Argonne National Lab., IL (US)); Viccaro, 
P.J.; Alp, E.E. Argonne National Lab., IL (United States). Advanced 
Photon Source Accelerator Systems Div. Jan 1992. DOE Contract 


W-31109-ENG-38. In Selected publications related to the experi- 


mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

The effect of nonzero particle beam emittance and magnetic field 
errors on the on-axis spectral brightness (BT) of long undulators 
is discussed. It is shown that the quadratic dependence of BT, on 
the number of undulator periods, N, is reduced by emittance to 
N-* with 1 <x < 2. Further reductions in the intensity result from 
random magnetic field errors present in the undulator. An approxi- 
mate model for the intensity of the central core of radiation of the 
principle harmonics is discussed and the results compared to those 
from Monte Carlo-type calculations where emittance is explicitly ac- 
counted for. An estimation of the effects of random field errors on 
the on-axis brightness in the presence of nonzero particle emit- 
tance is made. For the particular case of undulators proposed for 
the 7-GeV Advanced Photon Source, the results indicate that 5-m- 
long devices segmented into two sections will provide the required 
spectral intensity of a single long undulator when both emittance 
and magnet errors are considered. 


16925 (ANU/APS/LS—184, pp. 1, Paper 11) Power distribu- 
tion from insertion device synchrotron x-ray sources. Viccaro, 
P.J. (Argonne National Lab., IL (US)). Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract W-31109-ENG-38. in Selected publi- 
cations related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The next generation of low emittance-high brilliance synchrotron 
facilities such as the 7-GeV Advanced Photon Source (APS) will 
have Insertion Device (ID) x-ray sources with unique spectral prop- 
erties. These new sources will also produce x-ray beams with 
unprecedented photon power densities. Undulator at the APS for 
example can have highly peaked photon power distributions with 
central densities approaching 300 kW/mrad? and a total power of 
10 kW. Large power densities can also be expected for some of 
the high power wiggler IDs. Handling such power densities is a 
formidable task for non-optical components such as beam stops 
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and apertures which must intercept the full power of the beam 
without mechanical degradation from the thermal/stress loading. 
For optical components such as mirrors and diffracting crystals, the 
performance depends critically on their ability to efficiently dissipate 
the absorbed power without undergoing small distortions which 
could seriously degrade the brilliance of the incident beam. In or- 
der to design and accurately predict the behavior of these 
components, reliable models for both the spatial and frequency dis- 
tribution contained within the ID x-ray beam must be known. An 
overview of the properties for ID sources will be presented for both 
existing facilities and third generation facilities such as the APS. 


16926 (ANL/APS/LS—184, pp. 6, Paper 12) Spectral charac- 
teristics of insertion device sources at the advanced photon 
source. Viccaro, P.J. (Argonne National Lab., IL (US)). Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The 7-GeV Advanced Photon Source (APS) synchrotron facility 
at Argonne National Laboratory will be a powerful source of hard x- 
rays with energies above 1 keV. In addition to the availability of 
bending magnet radiation, the storage ring will have 35 straight 
sections for insertion device (ID) x-ray sources. The unique spec- 
tral properties and flexibility of these devices open new possibilities 
for scientific research in essentially every area of science and tech- 
nology. Existing and new techniques utilizing the full potential of 
these sources, such as the enhanced coherence, unique polariza- 
tion properties, and high spectral brilliance, will permit experiments 
not possible with existing sources. In the following presentation, 
the spectral properties of ID sources are briefly reviewed. A sum- 
mary of the specific properties of sources planned for the APS 
storage ring is then presented. Recent results for APS prototype ID 
sources are discussed, and finally some special x-ray sources un- 
der consideration for the APS facility are described. 


16927 (ANU/APS/LS—184, pp. 10, Paper 13) Power distribu- 
tion from Insertion device x-ray sources. Viccaro, P.J. (Argonne 
National Lab., IL (US)). Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. Jan 1992. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

Insertion device (ID) synchrotron x-ray sources on present day 
and next-generation synchrotron facilities have very attractive spec- 
tral properties. In addition however, they are capable of producing 
x-ray beams with large powers and in some cases, unprecedented 
power densities. An overview of the spatial and frequency distribu- 
tions of these sources including the effects of synchrotron particle 
beam emittance is presented. 


16928 (ANL/APS/LS—184, pp. 28, Paper 16) Procurement 
history of the hybrid undulator for the U-5 beam line at the na- 
tional synchrotron light source. James, D.C. (Argonne National 
Lab., IL (US)); Bader, S.D.; Viccaro, P.J. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. In Selected publications related to the experimental 
facilities of the Advanced Photon Source, 1987-1991. 741p. Order 
Number DE92014067. Source: OSTI; NTIS; INIS. 

As part of a national multi-institutional Materials Research Group 
(MRG), Argonne National Laboratory had the responsibility, under 
a prime contract with the US Department of Energy, of obtaining a 
Permanent Magnet Hybrid undulator to be used on the U5 Beam 
Line on the VUV Ring at the National Synchrotron Light Source 
(NSLS). The procurement involved determining the technical speci- 
fications of the device as well as developing an effective procedure 
for evaluation of the proposals. The conceptual-design of the mag- 
netic structure including all pertinent magnetic field properties was 
developed before the actual procurement process was initiated. In 
addition, complete calculations of the expected spectral properties 
of the undulator were performed which included the emittance 
properties of the VUV ring. The results from both analysis were es- 
sential in determining the expected performance of the device and 
the final choice of operating parameters. 





16929 (ANL/APS/LS—184, pp. 4, Paper 17) Results of design 
calculations for the modulator of the crossed field undulator 
device. Savoy, R. Argonne National Lab., IL (United States). Ad- 
vanced Photon Source Accelerator Systems Div. Jan 1992. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The modulator is a five pole wiggler with a fixed 5 cm gap. In the 
current design, the modulator is oriented so that the magnetic field 
in the device is parallel to the field in one of the undulators. The 
two end poles have no coil and are only half as thick as the inner 
poles. The end poles serve as field clamps that reduce the stray 
field of the modulator and the sextuple coefficient of the field inte- 
gral. The center pole and the two side poles can be energized with 
coils. As long as the permeability is large enough within the steel 
the current in the center coil should be twice the current in a side 
coil to avoid steering the electron beam. Therefore, if the center 
coil has twice as many turns as the side coil, the magnet can be 
driven by one power supply. The design of the modulator is based 
on theoretical work done by K. Halbach. The highest magnetic flux 
density occurs at the base of the center pole where the average 
flux density should be well below the saturation field of vanadium 
permendur. Assuming infinite permeability, the average flux density 
at the base of the pole can be calculated as a function of pole 
height and phase shift. This design was checked with the 
2D-Magnet Code POISSON using a measured B-H curve for vana- 
dium permendur. The computer calculations showed that at up to 
80% of the design current, the steering of the electron beam is 
small (<30yurad) compared with the minimum width of the first har- 
monic radiation cone of UA (~ 28Oyrad). The phase shift at 80% 
of the design current is 2x for a wavelength of 1300A. Due to the 
beginning of saturation, the steering of the electron beam in- 
creases to 140um at 100% of the design current (600A). 


16930 (ANUV/APS/LS—184, pp. 1, Paper 18) A _ rapidly- 
modulated variable-polarization crossed-undulator source. 
Green, M.A. (Synchrotron Radiation Center, Stoughton, WI (US)); 
Trzediak, W.S.; Kim, K.J.; Halbach, K.; Viccaro, P.J.; Savoy, R.; 
Gluskin, E. Argonne National Lab., IL (United States). Advanced 
Photon Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

Within the areas of chemistry, life sciences, materials science, 
and physics, there is a growing interest in experiments which re- 
quire an intense source of variably-polarized photons and which 
can be modulated between variable polarization states at frequen- 
cies up to 10 Hz. This interest is also being anticipated by 3rd 
generation sources which will become operational in the next few 
years. Therefore, a collaboration of scientists at ANL, LBL, and 
SRC is designing such a source at the Aladdin storage ring, SRC. 
The source consists of two orthogonal undulators, separated longi- 
tudinally by a modulator which varies the path length of the 
electrons passing through, and hence, effectively the phasing of 
the radiation from each of the two undulators. Varying the longitudi- 
nal spacing of the undulators permits any base polarization state, 
linear, elliptical, or circular. Further, the modulator can rapidly vary 
the phasing between undulators by up to 90°, permitting variations 
between circular polarization of opposite handedness, or orthogo- 
nal linear states. The source will provide radiation tunable over the 
range from 8-40 eV. Besides the source, an initial-phase beam line 
is planned. This beam line includes diagnostics which can be used 
to characterize and control the polarization state of the radiation. 
This facility would be immediately useful to research teams at 
SRC. Furthermore, it would provide valuable experience for the im- 
plementation of such devices at 3rd generation sources such as 
ALS and APS. This paper presents design work to date on this 
entire project. Topics covered will be; the rationale for the configu- 
ration; parameter selection based on the requirements of both the 
users and stable operation on the Aladdin storage ring; and, the 
requirements and conceptual design for a most critical component - 
the magnetic modulator. 


16931 (ANL/APS/LS—184, pp. 3, Paper 19) Desing consider- 
ations for a fast modulator in a ‘crossed undulator’. Savoy, R. 
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(Argonne National Lab., IL (US)); Halbach, K. Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OST; NTIS; INIS. 

The modulator, a short electromagnetic wiggler, can be used to 
generate a phase shift between the synchrotron radiation of the 
two undulators in a crossed undulator. The switching frequency be- 
tween two polarization states can be as high as 10 Hz. This paper 
discusses some physical requirements for the modulator and a 
conceptual design of the magnet for a crossed undulator at the Al- 
addin storage ring (Synchrotron Radiation center, University of 
Wisconsin, Madison) as a prototype development for the Advanced 
Light Source (ALS) and the Advanced Photon Source (APS). 


16932 (ANL/APS/LS—184, pp. 1, Paper 20) Tapering of the 
CHESS-APS undulator: Results and modelling. Lai, B. (Argonne 
National Lab., IL (US)); Viccaro, P.J.; Dejus, R.; Gluskin, E.; Yun, 
W.B.; McNulty, |.; Henderson, C.; White, J.; Shen, Q.; Finkelstein, 
K. Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

When the magnetic gap of an undulator is tapered along the 
beam direction, the slowly varying peak field B. introduces a 
spread in the value of the deflection parameter K. The result is a 
broad energy-band undulator that still maintains high degree of 
spatial collimation. These properties are very useful for EXAFS and 
energy dispersive techniques. We have characterized the CHESS- 
APS undulator (1, = 3.3cm) at one tapered configuration (10% 
change of the magnetic gap from one end of the undulator to the 
other). Spatial distribution and energy spectra of the first three 
harmonics through a pinhole were measured. The on-axis first har- 
monic width increased from 0.27 keV to 0.61 keV (FWHM) at the 
central energy of E; = 6.6 keV (Kaverage = 0.69). Broadening in the 
angular distribution due to tapering was minimal. These results will 
be compared with computer modelling which simulates the actual 
electron trajectory in the tapered case. 


16933 (ANL/APS/LS—184, pp. 1, Paper 21) Particle beam 
phase space measurements using undulator radiation and a 
CCD detector. Rodricks, B.G. (Argonne National Lab., IL (US)); 
Dejus, R.J.; Lai, B.; Yun, W.B.; Gluskin, E.; Viecaro, P.J.; Hender- 
son, C.; White, J.; Shen, Q.; Finkelstein, K. Argonne National Lab.., 
IL (United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected pubii- 
cations related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The horizontal and vertical emittance of the Cornell Electron 
Storage Ring (CESR) was determined by measuring the emitted 
radiation from an Advanced Photon Source (APS) prototype short 
period (3.3 cm) 123-pole undulator. During this run, CESR storage 
ring parameters were modified to allow operation in a dedicated 
low-emittance mode which mimicked the APS storage ring charac- 
teristics. The intrinsic smaller opening angle of undulator radiation 
makes it appropriate for low emittance beams. A two-dimensional 
Charged Couple Device (CCD) detector coupled with an upstream 
scanning slit was used to scan the emitted radiation This has the 
advantage of a rapid data collection. Further, this technique also 
allows us to measure the emittance in the fixed/scanning technique 
where the first slit acts as the aperture of a pinhole camera and 
the size of the image is measured with the CCD. 


16934 (ANL/APS/LS—184, pp. 26, Paper 22) Calculation of 
wiggler spectrum and its absorption in media. Dejus, R.J. 
(Univ. of Delaware, Newark (US)); Khounsary, A.M.; Brown, D.A.; 
Viecaro, P.J. Argonne National Lab., IL (United States). Advanced 
Photon Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 
The thermal and structural analyses of beamline and optical 
components exposed to high heat loads from insertion devices at 
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the third generation synchrotron radiation facilities often require an 
accurate determination of the absorbed power profile. We have ex- 
tended the existing PHOTON program (which calculates bending 
magnet spectra and their absorption in media) to the wiggler 
regime by taking into account the softening of the energy spectrum 
as the beam is observed off-axis in the horizontal direction. We de- 
velop the theory for this extension for the power density and the 
total power for a wiggler source and give simple expressions in 
terms of commonly used parameters. Using primarily Wiggler B at 
the Advanced Photon Source (APS) as the model source, we find 
an absorbed power profile in a beryllium window that is markedly 
different from the power profile of the wiggler source: the absorbed 
power density increases rather than decreases in the horizontal di- 
rection. This finding may have a significant impact on the design of 
windows and other beamline components exposed to high heat 
load from insertion devices. 


16935 (ANL/APS/LS—184, pp. 24, Paper 24) Front end de- 
signs for the 7-GeV advanced photon source. Shu, D. (Argonne 
National Lab., IL (US)); Barraza, J.; Sanchez, T.; Nielsen, R.W.; 
Collins, J.T.; Kuzay, T.M. Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Jan 
1992. In Selected publications related to the experimental facilities 
of the Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The conceptual designs for the insertion device (ID) and bending 
magnet (BM) front ends have been completed for the 7-GeV 
Advanced Photon Source (APS) under construction at Argonne Na- 
tional Laboratory. These designs satisfy the generic front end 
functions. However, the high power and high heat fluxes imposed 
by the X-ray sources of the 7-GeV APS have presented various 
design engineering challenges for the front end. Consideration of 
such challenges and their solutions have led to novel and ad- 
vanced features including modularized systems, enhanced heat 
transfer concepts in the fixed mask and the photon shutter de- 
signs, a radiation safety philosophy based on multiple photon 
shutters for a fail-safe operation, a sub-micron resolution beam po- 
sition monitor for beam monitoring and ring feedback information, 
and minimal beam filtering concepts to deliver maximized beam 
power and spectra to the experimenters. The criteria and special 
features of the front end design are discussed in this paper. 


16936 (ANL/APS/LS—184, pp. 28, Paper 26) Fixed mask 
assembly research for APS insertion devices. Kuzay, T.M. Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Jan 1992. In Selected publications re- 
lated to the experimental facilities of the Advanced Photon Source, 
1987-1991. 741p. Order Number DE92014067. Source: OSTI; 
NTIS; INIS. 

The Fixed Mask Assembly (FMA) is the first component to inter- 
act with the photon beam. Two sets of a pair of FMA channels, 
vertically and horizontally disposed, contain the beam rather than 
define it. They are subject to very large heat fluxes during contain- 
ment. In current practice, the FMA channels are made of heavy, 
seamless copper, have rectangular cross-sections, and are cooled 
internally with water. Channels are set at grazing angles ranging 
from | to 6 degrees with respect to the beam, depending on the 
type of insertion device. APS insertion devices will impose higher 
heat fluxes on FMAS. Therefore, a need exists to improve the FMA 
engineering, keeping in mind the current design criteria and philos- 
ophy of FMAS. Preliminary analysis of current heat transfer practice 
indicates that the major resistance to heat transfer is on the 
coolant side. Therefore, FMA cooling would benefit from enhanced 
heat transfer on the coolant side. With this principle in mind, an ex- 
perimental program has been undertaken to explore the feasibility 
of using high-performance copper tube configurations which are 
expected to yield heat transfer coefficients, “h”, in single phase 
flow systems 2 to 5(?) times higher than equivalent plain tubes. In 
this report, the experimental scope and a preliminary analysis of 
high-performance copper tube configurations are described. 


16937 (ANLU/APS/LS—184, pp. 13, Paper 27) Filter and win- 
dow assemblies for high power insertion device synchrotron 
radiation sources. Khounsary, A.M. (Argonne National Lab., IL 
(US)); Viecaro, P.J.; Kuzay, T.M. Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Jan 
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1992. DOE Contract W-31109-ENG-38. In Selected publications re- 
lated to the experimental facilities of the Advanced Photon Source, 
1987-1991. 741p. Order Number DE92014067. Source: OSTI; 
NTIS; INIS. 

The powerful beams of x-ray radiation generated by insertion de- 
vices at high power synchrotron facilities deposit substantial 
amounts of localized heat in the front end and optical components 
that they intercept. X-ray beams from undulator sources, in particu- 
lar, are confined to very narrow solid angles and therefore impose 
very high absorbed heat fluxes. This paper is devoted to a detailed 
study of the design of windows for the Advanced Photon Source 
undulators and wigglers, emphasizing alternative design concepts, 
material considerations, and cooling techniques necessary for han- 
dling the high heat load of the insertion devices. Various designs 
are thermally and structurally analyzed by numerically simulating 
full-power operating conditions. This analysis also has relevance to 
the design and development of other beam line components which 
are subjected to the high heat loads of insertion devices. 


16938 (ANL/APS/LS—184, pp. 15, Paper 28) Prototype pho- 
ton position monitors for undulator beams at the advanced 
light source. Warwick, T. (Lawrence Berkeley Lab., CA (US)); 
Shu, D.; Rodricks, B.; Johnson, E.D. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract AC03-76SF00098. In Selected publi- 
cations related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

Design criteria are described, and test results are presented, for 
prototype ALS undulator beam position monitors. The design is 
based on monitors presently in use at NSLS, with modifications to 
account for the widely varying and large K values of the undulators 
to be installed at the ALS. In particular, we have modified the de- 
sign to simplify the thermal engineering and we have explored 
techniques to suppress the response of the monitors to soft pho- 
tons, so that the beam position can be determined by measuring 
the higher energy photons which are better collimated. 


16939 (ANL/APS/LS—184, pp. 1, Paper 29) Design concepts 
for front-end components of high power insertion device syn- 
chrotron radiation sources. Khounsary, A.M. (Argonne National 
Lab., IL (US)); Kuzay, T.M.; Viccaro, P.J. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected pubii- 
cations related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The powerful beams of x-ray radiation generated by insertion de- 
vices at the Advanced Photon Source synchrotron facility, being 
constructed at Argonne National Laboratory, will deposit substantial 
amounts of localized heat on the components they intercept. Undu- 
lator radiation, in particular, is confined to a very narrow beam with 
a very high peak flux. Front-end components which are the inter- 
face between the x-ray source on the storage ring and the optical 
components on the experimental floor must safely handle this 
power and provide for the protection, safe operation, collimation, 
transmission, and monitoring of the generated x-ray beams. Front- 
end components include windows, power filters, slits, photon 
position monitors, and various beam stopping devices (shutters), 
all of which must be cooled. This paper is devoted to a detailed 
investigation of various aspects of window and shutter designs em- 
phasizing alternative design concepts, material considerations, and 
cooling techniques necessary for handling the unprecedented heat 
fluxes of the undulator x-ray beams. Alternative designs are ther- 
mally and structurally analyzed by numerically simulating full-power 
operating conditions. These analyses have relevance to the design 
and development of other beamline components which are also 
subject to the extremely high heat flux of insertion device radiation. 


16940 (ANL/APS/LS—184, pp. 23, Paper 30) The APS x-ray 
undulator photon beam position monitor and tests at CHESS 
and NSLS. Shu, D. (Argonne National Lab., IL (US)); Rodricks, B.; 
Barraza, J.; Sanchez, T.; Kuzay, T.M. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected publi- 
cations related to the experimental facilities of the Advanced 





Photon Source, 1987-1991. 
Source: OSTI; NTIS; INIS. 

The advent of third generation synchrotron radiation sources, like 
the Advanced Photon Source (APS), will provide significant in- 
creases in brilliance over existing synchrotron sources. The APS 
x-ray undulators will increase the brilliance in the 3-40 KeV range 
by several orders of magnitude. Thus, the design of the photon 
beam position monitor is a challenging engineering task. The beam 
position monitors must withstand the high thermal load, be able to 
achieve sub-micron spatial resolution while maintaining their stabil- 
ity, and be compatible with both undulators and wigglers. A 
preliminary APS prototype photon beam position monitor consisting 
of a CVD-diamond-based, tungsten-coated blade was tested on the 
APS/CHESS undulator at the Cornell High Energy Synchrotron Ra- 
diation Source (CHESS) and on the NSLS X-13 undulator 
beamline. Results from these tests, as well as the design of this 
prototype APS photon beam position monitor, will be discussed in 
this paper. 


741p. Order Number DE92014067. 


16941 (ANL/APS/LS—184, pp. 1, Paper 31) On diamond win- 
dows for high power synchrotron x-ray beams. Khounsary, 
A.M. (Argonne National Lab., IL (US)); Kuzay, T.M. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

X-ray windows are often used on the front end of synchrotron 
beamlines to isolate the ultra high vacuum of the storage ring from 
the downstream environment. The windows are usually made of 
low atomic number materials, such as beryllium, for maximum x- 
ray transmission, and they must survive and remain vacuum tight 
during repeated thermal cycles. The intense x-ray beams gener- 
ated by the wigglers and undulators at high energy storage rings 
can deposit substantial amounts of localized heat in the (actively 
cooled) windows leading to high temperatures, and vacuum or 
structural failure. Thermal filters upstream of the windows can be 
used to reduce the radiation absorbed in the windows. This solu- 
tion has limitations, however, since a small amount of filtering may 
still leave an unacceptable amount of heat to be absorbed in the 
windows, while substantial filtering will absorb a large amount of 
the useful photons. Recent advances in chemical vapor deposition 
(CVD) technology has made available thin, free-standing polycrys- 
talline diamond films that can be used as the window material on 
high heat load synchrotron x-ray beamlines. Diamond windows 
have many advantages that stem from the exceptional thermal, 
structural, and physical properties of diamond. Numerical simula- 
tion indicates that diamond windows offer an attractive alternative 
to beryllium windows for use on the third generation x-ray syn- 
chrotron radiation beamlines. Utilization, design, and fabrication 
aspects of diamond windows for high heat load x-ray beamlines 
are discussed, and analytical results are presented to provide a 
basis for design and testing of such windows. 


16942 


(ANL/APS/LS—184, pp. 13, Paper 32) Vibration analy- 
sis of the photon shutter designed for the advanced photon 
source. Wang, Z. (Argonne National Lab., IL (US)); Shu, D.; 
Kuzay, T.M. Argonne National Lab., IL (United States). Advanced 
Photon Source Accelerator Systems Div. Jan 1992. In Selected 
publications related to the experimental facilities of the Advanced 


Photon Source, 1987-1991. 
Source: OSTI; NTIS; INIS. 
The photon shutter is a critical component of the beamline front 
end for the 7 GeV Advanced Photon Source (APS) project, now 
under construction at Argonne National Laboratory (ANL). The 
shutter is designed to close in tens of milliseconds to absorb up to 
10 kW heat load (with high heat flux). Our shutter design uses in- 
novative enhanced heat transfer tubes to withstand the high heat 
load. Although designed to be light weight and compact, the very 
fast movement of the shutter gives rise to concern regarding vibra- 
tion and dynamic sensitivity. To guarantee long-term functionality 
and reliability of the shutter, the dynamic behavior should be fully 
studied. In this paper, the natural frequency and transient dynamic 
analysis for the shutter during operation are presented. Through 
analysis of the vibration characteristics, as well as stress and 
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deformation, several options in design were developed and com- 


pared, including selection of materials for the shutter and structural 
details. 


16943 (ANL/APS/LS—184, pp. 15, Paper 33) Thermal analy- 
sis of a photon shutter for APS front ends. Nian, H.L.T. 
(Argonne National Lab., IL (US)); Sheng, |.C.A.; Kuzay, T.M. Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Jan 1992. In Selected publications re- 
lated to the experimental facilities of the Advanced Photon Source, 
1987-1991. 741p. Order Number DE92014067. Source: OSTI; 
NTIS; INIS. 

The photon shutter is one of the critical elements on the front 
end of the beamlines at the Advanced Photon Source (APS) now 
under construction at Argonne National Laboratory (ANL). The con- 
ceptual design of the photon shutter uses an enhanced heat 
transfer tube developed at ANL. Due to large thermal loads on the 
shutter, inclined geometry is used in the design to spread the foot- 
print of the x-ray beam. Even then, thermal loads are very critical. 
To address the thermal and thermo-mechanical issues, analytical 
studies have been applied to a simplified model of the shutter tube. 
Both closed-form solutions and ANSYS finite element analysis are 
conducted using both a uniform and a Gaussian heat flux. Results 
for maximum deflections and stresses are obtained and compared 
with the available stress/fatigue data for the materials proposed for 
the shutter design. 


16944 (ANL/APS/LS—184, pp. 1, Paper 34) Experimental and 
analytical studies on fixed mask assembly for APS with en- 
hanced cooling. Kuzay, T.M. (Argonne National Lab., IL (US)); 
Khounsary, A.M.; Viccaro, P.J. Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Jan 
1992. DOE Contract W-31109-ENG-38. in Selected publications re- 
lated to the experimental facilities of the Advanced Photon Source, 
1987-1991. 741p. Order Number DE92014067. Source: OSTI; 
NTIS; INIS. 

Fixed mask assembly is the first component which interacts with 
the photon beam emanating from Advanced Photon Source (APS) 
insertion devices. Two sets of masks, one horizontal and another 
vertical pair, contain the beam, limiting its excursion from its 
present center line. Conventional construction of these masks, 
such as those used in NSLS X-17 beam line, has been two water 
cooled heavy copper channels configured in a ‘v” arrangement and 
set at grazing angles to the beam. A comparative investigation of 
the conventionally achievable heat transfer coefficient ‘h” with wa- 
ter and the wall conductance of the copper structure reveals that 
major resistance is on the coolant side. Therefore, there exists a 
significant opportunity to improve heat transfer in the masks by en- 
hancement of the coolant side. To this end a variety of enhanced 
copper tubes were subjected to laboratory tests with water and 
conventional heating to assess the resulting heat transfer improve- 
ment. This was followed by an analytical study of the candidate 
mask design for APS using the heat transfer data from the labora- 
tory tests but subject to APS beam heating. Design improvements 
using enhanced cooling are discussed in terms of structural weight, 
controls, grazing angles, the operational reliability, and safety. 


16945 (ANL/APS/LS—184, pp. 5, Paper 36) Modeling the per- 
formance of water- and liquid-gallium-cooled x-ray optical 
components - a comparison with experiment. Chrzas, J. (Ar- 
gonne National Lab., IL (US)); Khounsary, A.M.; Mills, D.M.; 
Viccaro, P.J. Argonne National Lab., IL (United States). Advanced 
Photon Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 
Thermal and structural analyses of a water- or liquid-gallium- 
cooled silicon crystal X-ray monochromator subjected to high heat 
loads have been carried out using a finite-element method. Rock- 
ing curves were produced from the computed strain distributions in 
the crystal and compared with experimentally measured rocking 
curves. Good agreement between the general width and shape of 
the calculated and measured rocking curve profiles was obtained. 
This agreement provides a foundation for extending our modeling 
to the prediction of X-ray optical component performance with 
more-complex cooling schemes. Such elaborate cooling techniques 
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may be required for the increased power load that will be produced 
by insertion devices in the next generation of low-emittance stor- 
age ring sources, such as the Advanced Photon Source (APS) to 
be constructed at Argonne National Laboratory. 


16946 (ANL/APS/LS—184, pp. 14, Paper 37) Summary of a 
workshop on high heat load x-ray optics held at Argonne Na- 
tional Laboratory. Smither, R.K. (Argonne National Lab., IL (US)). 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

A workshop on High Heat Load X-Ray Optics was held at Ar- 
gonne National Laboratory on August 3-5, 1989. The workshop 
was cosponsored by the Advanced Photon Source and the Euro- 
pean Synchrotron Radiation Facility and served as a satellite 
conference to SR189. The object of this workshop was to discuss 
recent advances in the art of cooling X-ray optics subject to high 
heat loads from synchrotron beams. The cooling of the first optical 
element in the intense photon beams that will be produced in the 
next generation of synchrotron sources is recognized as one of the 
major challenges that must be faced before one will be able to use 
these very intense beams. Considerable advances have been 
made in this art during the last few years, but much work remains 
to be done before the heating problem can be said to be com- 
pletely solved. Special emphasis was placed on recent cooling 
experiments and detailed ‘finite-element’ and ‘finite-difference” cal- 
culations comparing experiment with theory and extending theory 
to optimize performance. 


16947 (ANL/APS/LS—184, pp. 1, Paper 38) An overview of 
the engineering solutions to high heat load optics. Kuzay, T.M. 
(Argonne National Lab., IL (US)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Jan 
1992. DOE Contract W-31109-ENG-38. In Selected publications re- 
lated to the experimental facilities of the Advanced Photon Source, 
1987-1991. 741p. Order Number DE92014067. Source: OSTI; 
NTIS; INIS. 

Advanced Photon Source (APS) machine which is being built at 
Argonne National Laboratory (ANL) utilizes a variety of X-Ray 
sources to generate the required powerful photon beam. At 15 m 
from the Wiggler insertion device the source generates 70 to 116 
W/mm? peak normal power densities. Undulator magnets, at the 
same distance, generate 160 to 1130 W/mm? peak normal power 
densities. On the beam line a number of elements are utilized for 
different purposes. The front end elements include fixed masks, 
position monitors, photon shutter, fitters, and windows, etc. Down- 
stream from the window, the first optical element, which is a 
precision single crystal silicon monochromator, has very challeng- 
ing optical requirements to satisfy for successful operation and 
performance. Design and cooling of these diverse components, 
within the requisite optical and mechanical constraints, pose very 
serious engineering problems which in certain cases are at the 
very edge of the state-of-the-art in heat transfer and/or materials. 
In this review paper components are critically examined, with em- 
phasis on the first optical element, from a thermal-hydraulic point 
of view. Viable engineering solutions are suggested some of which 
will undoubtedly require a careful research and development pro- 


gram so that they can be eventually applied to APS with the 
necessary confidence. 


16948 (ANL/APS/LS—184, pp. 8, Paper 39) Performance 
analysis of high-power synchrotron x-ray monochromators. 
Khounsary, A.M. (Argonne National Lab, IL (US)); Chrzas, J.J.; 
Mills, D.M.; Viccaro, P.J. Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. Jan 1992. DOE 
Contract W-31109-ENG-38. In Selected publications related to the 
experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 
Future synchrotron radiation facilities such as the Advanced Pho- 
ton Source to be constructed at Argonne National Laboratory will 
produce dedicated and powerful beams of x-ray radiation instru- 
mental in advanced research in key areas of science, engineering, 
and medicine. The development of critical beamline optical compo- 
nents such as monochromators is pivotal in the successful 
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utilization of the generated x-ray beam. The high heat load of the 
beam can severely distort, and thus adversely affect the perfor- 
mance of, such components. In this paper, a five-step numerical 
procedure to predict the performance of an x-ray monochromator 
subjected to high-power synchrotron radiation is described. The 
predicted performance of a model double-crystal monochromator 
system expressed in terms of its rocking curves satisfactorily 
presents the experimental results. This procedure can reliably be 
used in the design, evaluation, and optimization of monochroma- 
tors and other optical components. 


16949 (ANL/APS/LS—184, pp. 1, Paper 40) Recent experi- 
ments with liquid gallium cooling of crystal diffraction optics. 
Smither, R.K. (Argonne National Lab., IL (US)); Khounsary, A.; 
Lee, W.; Macrander, A.; Mills, D.; Rogers, S. Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The x-ray beams for the next generation of synchrotrons will 
contain much more power than is available at present day facilities. 
The total power in these next generation sources will range from 1 
to 10 kilowatts. Cooling the first optical components in these beam 
lines will require the best cooling technology that one can bring to 
bear, including specialized filter and apertures. In most cases, 
when the first optical element is a diffraction crystal more than half 
of the total power will be absorbed in this crystal. One of the more 
attractive approaches to cooling these diffraction crystals is to use 
a liquid metal as the cooling fluid. Gallium, with a low melting point, 
29.7°C and its very low vapor pressure make it an easy fluid to 
handle and its high thermal conductivity and heat capacity make it 
an excellent cooling fluid. Two series of experiments were per- 
formed during 1991 at the CHESS facility at Cornell. The first one, 
in April of 1991 used the new 24 pole wiggler to investigate cooling 
of large areas of high power and the second run in June 1991 
used the ARGONNE-CHESS undulator. The new liquid gallium 
pumping system was used to cool the diffraction crystals that deliv- 
ered three times the flow rate (5 gpm) of the system used in the 
1988 tests, at pressures up to 100 psi. The total power of the wig- 
gler beam available in the new F-2 station is 400 watts with 80 
milliamps of synchrotron beam. This corresponds to a peak power 
of 3.4 watts/mm?. Three different cooling geometries were used in 
the cooling crystals, which used both mosaic and near perfect 
crystals and inclined crystals. Rocking curves were measured as a 
function of energy, bandwidth, power density, and total power. 
Similar experiments were performed during the experimental run in 
June with the undulator beam. The total power in the undulator 
beam was similar to the wiggler beam (400 watts) but the peak 
power (perpendicular to the beam) was about ten times as great. 


16950 (ANL/APS/LS—184, pp. 1, Paper 41) The inclined 
monochromator for high power synchrotron x-ray beams. 
Khounsary, A.M. (Argonne National Lab, IL (US)). Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

Utilization of the highly intense and collimated x-ray beams gen- 
erated by undulators and wigglers on high energy storage rings 
poses a number of challenging problems in the design and fabrica- 
tion of the components that will be exposed to such beams. In 
particular, the stringent performance requirements of the x-ray opti- 
cal systems, such as the first monochromator, which may be 
exposed to beams with normal incident flux in the 100-500 W/mm? 
range, is a major design concern. The so-called inclined 
monochromator described here is devised for use on high heat 
load x-ray beams. The monochromatizing crystal is cut such that 
the diffracting planes make an (inclination) angle B (O° <B< 90°) 
with the crystal surface. This arrangement allows spreading of the 
incident beam over a large and elongated area leading to reduced 
thermal gradients and distortion in the cooled monochromator. Ad- 
ditionally, the slope errors in the diffracting planes are much less 
than the surface slope errors. Extensive numerical simulations 





were carried out to estimate the comparative performance of the 
new monochromator. These analyses show that with an inclination 
angle of about 85°, a simple, water-cooled silicon monochromator 
system can provide acceptable performance for the high heat load 
undulator beamlines at the Advanced Photon Source. 


16951 (ANL/APS/LS-184, pp. 18, Paper 42) A novel 
monochromator for high heat-load synchrotron x-ray radiation. 
Khounsary, A.M. (Argonne National Lab., IL (US)). Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The high heat load associated with the powerful and concen- 
trated x-ray beams generated by the insertion devices at a number 
of present and many of the future (planned or under construction) 
synchrotron radiation facilities pose a formidable engineering chal- 
lenge in the designer of the monochromators and other optical 
devices. For example, the Undulator A source on the Advanced 
Photon Source (APS) ring (being constructed at the Argonne 
National Laboratory) will generate as much as 10 kW of heat de- 
posited on a small area (about 1 cm?) of the first optics located 
some 24 m from the source. The peak normal incident heat flux 
can be as high as 500 W/mm?. Successful utilization of the intense 
x-ray beams from insertion devices critically depends on the devel- 
opment, design, and availability of optical elements that provide 
acceptable performance under high heat load. Present monochro- 
mators can handle, at best, heat load levels that are an order of 
magnitude lower than those generated by such sources. The 
monochromator described here and referred to as the ‘inclined” 
monochromator can provide a solution to high heat-load problems. 


16952 (ANL/APS/LS—184, pp. 1, Paper 43) High heat load 
performance of an inclined crystal monochromator with liquid 
gallium cooling on the CHESS-ANL undulator. Macrander, A.T. 
(Argonne National Lab., IL (US)); Lee, W.K.; Smither, R.K.; Mills, 
D.M. Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

Recent results for the performance of a novel double crystal 
monochromator subjected to high heat loads on an APS prototype 
undulator at the Cornell High Energy Synchrotron Source (CHESS) 
are presented. The monochromator was designed to achieve sym- 
metric diffraction from asymmetric planes to spread out the beam 
footprint thereby lowering the incident power density. Both crystals 
had (111) oriented surfaces and were arranged such that the beam 
was diffracted from the (111) planes at 5 KeV. Rocking curves with 
minimal distortion were obtained at a ring electron current of 100 
mA. This corresponded to 380 Watts total power and an average 
power density of 40 Watts/mm? normal to the incident beam. 
These results are compared to data obtained from the same 
crystals in the standard geometry (diffracting planes parallel to sur- 
face). The footprint area in the inclined case was three times that 
of the standard case. We also obtained rocking curve data for the 
(333) reflection at 15 KeV for both standard and inclined cases, 
and these data also showed a minimal distortion only for the in- 
clined case. In addition, thermal data were obtained via infrared 
pyrometry. Liquid gallium flow rates of up to 2 gallons per minute 
were investigated. The diffraction data revealed a dramatically im- 
proved performance for the inclined crystal case. 


16953 (ANL/APS/LS—184, pp. 1, Paper 44) Modifications of 
the beam profile in the new inclined crystal geometry. Lee, 
W.K. (Argonne National Lab., IL (US)); Macrander, A.T. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The new inclined crystal geometry has been successfully used in 
high heat load X-ray monochromator tests. The important aspect of 
this geometry is that from a diffraction point of view, when properly 
aligned, it is a symmetric Bragg reflection; i.e., b =yo/y, = —1. An 
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interesting result of this geometry is that with a single reflection 
from an inclined crystal, the output X-ray beam shape changes dra- 
matically, while maintaining the same beam cross sectional area. 
For example, a parallel 8 keV input X-ray beam using Si(111) re- 
flection, with an inclination angle of 70.5°, the output beam size is 
compressed by about a factor of 5 in one direction and expanded 
by the same factor in the other direction. This geometry can there- 
fore, be used to alter the source line profile of in house X-ray 
generators and in some cases, be used to better match the sample 
size and the X-ray beam. The effect of this geometry on beam pro- 
files, beam divergences and acceptance angles will be discussed. 


16954 (ANL/APS/LS—184, pp. 1, Paper 45) Misalignment 
sensitivity of an inclined crystal monochromator. Macrander, 
A.T. (Argonne National Lab., IL (US)); Lee, W.K. Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The sensitivity of a novel inclined crystal monchromator design 
to misalignments has been calculated, and compared to data. 
Rocking curve line narrowing as well as broadening can occur be- 
cause the asymmetry factor of dynamical diffraction given by b= 
So-MV/s,-n can have an absolute value larger or smaller than unity. 
Here sp and s, are the direction cosines of the incident and 
diffracted beams, respectively, and n is the inward surface normal. 
An inclined double crystal monochromator which is perfectly 
aligned would have b =—1 for both crystals, and only then would 
the diffraction be symmetric. We have computed b and rocking 
curve linewidths for inclination angles of 70.53° and 85.00°, and 
we compare these to data for silicon (111) reflections using 8 KeV 
(CuKa;) radiation. The 70.53° case applies to (111) reflection from 
a (111) oriented crystal. For the 85° case we studied the (117) re- 
flection from a specially cut silicon crystal. We report that rotations 
around the reciprocal lattice vector have the largest affect on b. 


16955 (ANL/APS/LS—184, pp. 11, Paper 46) ANSYS program 
and re-validation of the thermal analysis of the Cornell silicon 
crystal. Khounsary, A. (Argonne National Lab., IL (US)); Kuzay, T. 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. In Selected publica- 
tions related to the experimental facilities of the Advanced Photon 
Source, 1987-1991. 741p. Order Number DE92014067. Source: 
OSTI; NTIS; INIS. 

Thermal analysis of the Cornell three-channel silicon crystal is 
carried out using the ANSYS finite element program. Results are in 
general agreement with those previously obtained using the Tran- 
sient Heat Transfer, version B (THTB) program. The main thrust of 
the present study has been to (a) explore the thermal analysis 
potentials of the ANSYS program in solving thermal hydraulic prob- 
lems in the APS beamline design, (b) compare the ANSYS results 
with those obtained by THTB for a specific test crystal, and (c) ob- 
tain some cost benchmarks for the ANSYS program. On the basis 
of a limited number of test runs for the silicon crystal problem, con- 
clusions can be drawn that (a) except for conduction problems with 
simple boundary conditions the utility of ANSYS for solving a variety 
of three-dimensional thermal hydraulic problems is at best limited, 
(b) in comparison with THTB program, ANSYS requires a more de- 
tailed modeling (with increasing computation time) for comparably 
accurate results, and (c) no firm statement regarding the cost factor 
can be made at this time although the ANSYS program appears to 
be more expensive than any other code we have used so far. 


16956 (ANL/APS/LS—184, pp. 5, Paper 47) Cryogenic cook 
ing of x-ray crystals using a porous matrix. Kuzay, T.M. 
(Argonne National Lab., IL (US)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Jan 
1992. In Selected publications related to the experimental facilities 
of the Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

It is well established that Si and SiC have very desirable thermo- 
physical properties (principally, high thermal conductivity, and low 
thermal expansion) at cryogenic temperatures. Thus, cryocooled 
optics are a potentially good candidate for the first optical crystal of 
the third generation synchrotron machines, which will have very 
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high heat flux levels. Currently, there is a great deal of interest, 
both experimental and analytical in such cryocooled crystals. The 
analytical studies involve cut micro- or capillary channel crystals. 
As opposed to machined channels, porous matrices provide signifi- 
cant advantages. Such matrices are known to effect superior heat 
transfer. They operate very quietly. Data available in the open liter- 
ature suggest that surface heat flux levels up to ~8 kW/em? are 
possible. For cryogens for which the boiling heat transfer heat flux 
is a rather low value in conventional geometries, the enhancement 
available with such matrices is very significant. Cryogens are poor 
thermal conductors themselves. At cryogenic temperatures, the Si 
and/or SiC matrix itself becomes highly conductive: Thus, the ma- 
trix distributes the surface heat flux into the full volume effectively 
offsetting the poor conductivity of the coolant. In addition, the tortu- 
ous path of the coolant through the matrix increases the dwell time 
resulting in better heat transfer, however, at the expense of an in- 
creased pressure drop. In this study, a first optics crystal model of 
Si with a Si and/or SiC porous matrix as its heat exchanger and 
subject to prototypic synchrotron loads is analyzed, and the feasi- 
bility limits of the cooling possible with liquid nitrogen in single 
phase are delineated. 


16957 (ANL/APS/LS—184, pp. 12, Paper 48) Techniques of 
production and analysis of polarized synchrotron radiation. 
Mills, D.M. (Argonne National Lab., IL (US)). Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The use of the unique polarization properties of synchrotron radi- 
ation in the hard x-ray spectral region (E>3 KeV) is becoming 
increasingly important to many synchrotron radiation researchers. 
The radiation emitted from bending magnets and conventional (pla- 
nar) insertion devices (IDs) is highly linearly polarized in the plane 
of the particle's orbit. Elliptically polarized x-rays can also be ob- 
tained by going off axis on a bending magnet source, albeit with 
considerable loss of flux. The polarization properties of synchrotron 
radiation can be further tailored to the researcher's specific needs 
through the use of specialized insertion devices such as helical and 
crossed undulators and asymmetrical wigglers. Even with the pos- 
sibility of producing a specific polarization, there is still the need to 
develop x-ray optical components which can manipulate the polar- 
ization for both analysis and further modification of the polarization 
state. A survey of techniques for producing and analyzing both lin- 
ear and circular polarized x-rays will be presented with emphasis on 
those techniques which rely on single crystal optical components. 


16958 (ANL/APS/LS—184, pp. 1, Paper 52) Variable-metric 
diffraction crystals for x-ray optics. Smither, R.K. (Argonne Na- 
tional Lab., IL (US)). Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. Jan 1992. DOE 
Contract W-31109-ENG-38. In Selected publications related to the 
experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

The term ‘Variable-Metric” (V-M) when applied to diffraction crys- 
tals refers to a crystal in which the spacing between crystalline 
planes varies with the position in the crystal. This variation can be 
either parallel to the crystalline planes or perpendicular to the crys- 
talline pianes. The variation in the crystalline spacing of a V-M 
crystal can be produced by introducing a thermal gradient in the 
crystal. This approach works well when the over-all percentage 
change in the lattice spacing is small (less than 0.1 %). For V-M 
crystals where the over-all change in spacing is the order of 0.1 
percent or larger, it is more practical to produce the change in crys- 
tal spacing by growing a crystal made of two or more elements and 
changing the relative percentages of the two elements as the crys- 
tal is grown. One of the simplest applications of this type of crystal 
diffraction optics is to use V-M crystals to increase the number of 
photon per unit bandwidth in a diffracted x-ray beam. Typical en- 
hancement factors of 3 to 20 are possible with wiggler sources. For 
near perfect silicon crystals the rocking curve for (111) planes is 
typically 8.5 arc seconds at 8 keV and 2.6 arc seconds at 20 keV. 
If one changes the crystalline spacing to match the change in the 
incident angle of the beam on the crystalline planes, then the full 
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surface of the diffraction crystal will diffract the same wavelength x- 
ray. The increase in flux per unit bandwidth in the diffracted beam 
is 6 to 1 and 20 to 1 for the 8 keV and 20 keV x-rays, respectively, 
for the NSLS example. In most of the experiments the changes in 
crystalline spacings were generated with thermal gradients. One 
set of experiments used a V-M crystal grown with a variable per- 
centage of germanium and silicon. This crystal had a 0.1 percent 
change in crystal spacing in 1 mm of distance in the crystal. 


16959 (ANL/APS/LS—184, pp. 22, Paper 54) Feasibility study 
into the use of mechanical choppers to alter the natural time 
structure of the APS. Mills, D.M. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. In Selected publications related to the experimental 
facilities of the Advanced Photon Source, 1987-1991. 741p. Order 
Number DE92014067. Source: OSTI; NTIS; INIS. 

The prospect of extending static x-ray measurements into the 
time domain is an exciting one indeed. The foundations for this 
extension have already been laid by some very innovative experi- 
ments performed at existing storage ring sources. The enormous 
enhancement in brilliance that the APS will afford over existing 
sources will, | believe, foster a tremendous growth in the area of 
time-resolved x-ray experimentation. The growing interest in this 
field is evidenced by both the number of participants and their en- 
thusiasm at an APS Workshop on Time-Resolved Studies and 
Ultrafast Detectors held on January 25-26, 1988, at Argonne. We 
present here what may be a viable approach to the problem of al- 
tering the natural time structure of the APS with a minimal impact 
on other users. Our technique involves placing 19 of the 20 circu- 
lating bunches of positrons in (nearly) contiguous RF buckets and 
the remaining one bunch 180 degrees around the ring from this 
pack. The method we are advocating has several advantages over 
other schemes (such as wobblers) in that it is a passive technique: 
there are no external forces on the particle beam to destroy its sta- 
bility, emittance, or lifetime properties, and it will not limit the total 
number of bunches in the beam to one (or a few) in order to get 
long dark periods between x-ray bursts. In this configuaration is 
should be possible to transmit the lone bunch and mechanically 
shutter the remaining 19 bunches with a chopper running at 
approximately 18,000 RPM. Although high, such revolution fre- 
quencies are achieved in neutron choppers which are generally 
much more massive than what is envisioned for an x-ray chopper. 


16960 (ANL/APS/LS—184, pp. 17, Paper 58) Programmable 
CCD imaging system for synchrotron radiation studies. Ro- 
dricks, B. (Argonne National Lab., IL (US)); Brizard, C. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

A real-time imaging system for x-ray detection has been devel- 
oped. The CAMAC-based system has a Charge Coupled Device 
(CCD) as its active detection element. The electronics consist of a 
CAMAC-crate-based dedicated microprocessor coupled to arbitrary 
waveform generators, programmable timing, and ADC modules. 
The hardware flexibility achievable through this system enables 
one to use virtually any commercially available CCD. A dedicated 
CAMAC-based display driver allows for reai-time imaging on a 
high-resolution color monitor. An optional front end consisting of a 
fiber-optic taper and a focusing optical lens system coupled to a 
phosphor screen allows for large area imaging. Further, program- 
ming flexibility, in which the detector can be used in different 
read-out modes, enables it to be exploited for time-resolved experi- 
ments. In one mode, sections of the CCD can be read-out with 
millisecond time-resolution and, in another, the use of the CCD as 
a storage device is exploited resulting in microsecond time- 
resolution. Three different CCDs with radically different read-out 
timings and waveforms have been tested: the Tl 4849, a 390x584 
pixel array; TC 215, a 1024x1024 pixel array; and the TH 7883, a 
576x384 pixel array. The TC 215 and Tl 4849 are single-phase 
CCDs manufactured by Texas Instruments, and the TH 7883 is a 
four-phase device manufactured by Thomson-CSF. The CCD char- 
acterized for uniformity, charge transfer efficiency (CTE), linearity, 
and sensitivity is the TC215. 





16961 (ANL/APS/LS—184, pp. 9, Paper 59) An x-ray detector 
for time-resolved studies. Rodricks, B. (Argonne National Lab., IL 
(US)); Brizard, C.; Clarke, R.; Lowe, W. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected publi- 
cations related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

The development of ultrahigh-brightness x-ray sources makes 
time-resolved x-ray studies more and more feasible. Improvements 
in x-ray optics components are also critical for obtaining the appro- 
priate beam for a particular type of experiment. Moreover, fast 
parallel detectors will be essential in order to exploit the combina- 
tion of high intensity x-ray sources and novel optics for 
time-resolved experiments. A CCD detector with a time resolution 
of microseconds has been developed at the Advanced Photon 
Source (APS). This detector is fully programmable using CAMAC 
electronics and a Micro Vax computer. The techniques of time- 
resolved x-ray studies, which include scattering, microradiography, 
microtomography, stroboscopy, etc., can be applied to a range of 
phenomena (including rapid thermal annealing, surface ordering, 
crystallization, and the kinetics of phase transition) in order to un- 
derstand these time-dependent microscopic processes. Some of 
these applications will be illustrated by recent results performed at 
synchrotrons. New powerful x-ray sources now under construction 


offer the opportunity to apply innovative approaches in time- 
resolved work. 


16962 (ANL/APS/LS—184, pp. 12, Paper 60) Counting statis- 
tics and loss corrections for the APS. Lee, W.K. (Argonne, 
National Lab., IL (US)); Mills, D.M. Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. In Selected publications related to the experimental 
facilities of the Advanced Photon Source, 1987-1991. 741p. Order 
Number DE92014067. Source: OSTI; NTIS; INIS. 

It has been suggested that for timing experiments, it might be 
advantageous to arrange the bunches in the storage ring in an 
asymmetrical mode. In this paper, we determine the counting 
losses from pulsed x-ray sources from basic probabilistic argu- 
ments and from Poisson statistics. In particular the impact on 
single photon counting losses of a variety of possible filling modes 
for the Advanced Photon Source (APS) is examined. For bunches 
of equal current, a loss of 10% occurs whenever the count rate ex- 
ceeds 21% of the bunch repetition rate. This changes slightly when 
bunches containing unequal numbers of particles are considered. 


The results are applied to several common detector/electronics 
systems. 


16963 (ANL/APS/LS—184, pp. 2, Paper 62) Intensity interfer- 
ometry and its application to beam diagnostics. Gluskin, E. 
(Argonne National Lab., IL (US)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Jan 
1992. DOE Contract W-31109-ENG-38. In Selected publications re- 
lated to the experimental facilities of the Advanced Photon Source, 
1987-1991. 741p. Order Number DE92014067. Source: OSTI; 
NTIS; INIS. 

This paper presents an approach for the measurement of the 
particle beam size based on x-ray intensity interferometry. Two 
technically feasible schemes are proposed and analyzed. This type 
of interferometer will provide a resolution of a few tenths of a 
micron for a positron beam that emits undulator radiation. The min- 
imum required time for the measurement is about 30 sec. 


16964 (ANL/APS/LS—184, pp. 11, Paper 63) X-ray intensity 
interferometer for synchrotron radiation. Giuskin, E. (Argonne 
National Lab., IL (US)); NeNulty, I.: Viccaro, P.J.; Howeils, M.R. 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Jan 1992. DOE Contract 
W-31109-ENG-38. In Selected publications related to the experi- 
mental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

We propose to measure the transverse coherence of an x-ray 
beam, for the first time, by Hanbury Brown intensity interferometry. 
Our approach is to use an intensity interferometer adapted to the 
soft x-ray region. The X1 or X13 soft x-ray undulator at the Na- 
tional Synchrotron Light Source will supply the partially coherent 
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x-rays. We are developing this technique to characterize the coher- 
ence properties of x-ray beams from high brilliance insertion 
devices at third-generation synchrotron light facilities such as the 
Advanced Photon Source. 


16965 (ANL/APS/LS—184, pp. 3, Paper 64) Specification of a 
prototype zone plate for focusing hard x-rays. Yun, W.B. (Ar- 
gonne National Lab., IL (US)); Chrzas, J.; Viccaro, P.J. Argonne 
National Lab., IL (United States). Advanced Photon Source Acceler- 
ator Systems Div. Jan 1992. In Selected publications related to the 
experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

A zone plate capable of focusing hard x-rays to less than 1 um 
spot size is designed and specified. This design is based on the 
state-of-art fabrication technology available today. This zone plate 


consists of Cw/Al layers sputtered alternatively on a round stainless 
steel core. 


16966 (ANL/APS/LS—184, pp. 19, Paper 65) Finite thickness 
effect of a zone plate on focusing hard x-rays. Yun, W.B. (Ar- 
gonne National Lab., IL (US)); Chrzas, J.; Viccaro, P.J. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. in 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

Spatial resolution and focusing efficiency are two important prop- 
erties of a zone plate in x-ray focusing applications. A general 
expression of the zone plate equation describing its zone registra- 
tion is derived from the interference of spherical waves emited 
from two mutually coherent point sources. An analytical expression 
of the focusing efficiency in terms of the zone plate thickness and 
x-ray refractive indices of the zones is also derived. Validity condi- 
tion for using this expression is considered. Thickness required for 
obtaining adequate focusing efficiency is calculated as a function of 
x-ray energy for several representative materials. The spatial reso- 
lution of a finite thickness zone plate is worse than that of an 
infinetly thin zone plate. which is approximately equal to the small- 
est zone width of the zone plate. The effect of the finite thickness 
on the spatial resolution is considered. 


16967 (ANU/APS/LS-184, pp. 15, Paper 66) Coherent hard 
x-ray focusing optics and applications. Yun, W.B. (Argonne Na- 
tional Lab., IL (US)); Viecaro, P.J.; Chrzas, J.; Lai, B. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

Coherent hard x-ray beams with a flux exceeding 10° photons/ 
second with a bandwidth of 0.1% will be provided by the undulator 
at the third generation synchrotron radiation sources such as APS, 
ESRF, and Spring-8. The availability of such high flux coherent x- 
ray beams offers excellent opportunities for extending the 
coherence-based techniques developed in the visible and soft x-ray 
part of the electromagnetic spectrum to the hard x-rays. These x- 
ray techniques (e.g., diffraction limited microfocusing, holography, 
interferometry, phase contrast imaging and signal enhancement), 
may offer substantial advantages over non-coherence-based x-ray 
techniques currently used. For example, the signal enhancement 
technique may be used to enhance an anomalous x-ray or mag- 
netic x-ray scattering signal by several orders of magnitude. 
Coherent x-rays can be focused to a very small (diffraction-limited) 
spot size, thus allowing high spatial resolution microprobes to be 
constructed. The paper will discuss the feasibility of the extension 
of some coherence-based techniques to the hard x-ray range and 
the significant progress that has been made in the development of 
diffraction-limited focusing optics. Specific experimental results for 
a transmission Fresnel phase zone plate that can focus 8.2 keV x- 
rays to a spot size of about 2 microns will be briefly discussed. 
The comparison of measured focusing efficiency of the zone plate 
with that calculated will be made. Some specific applications of 
zone plates as coherent x-ray optics will be discussed. 


16968 (ANL/APS/LS—184, pp. 7, Paper 67) Spatial resolution 
in depth-controllied surface sensitive x-ray techniques. Yun, 
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W.B. (Argonne National Lab., IL (US)); Viccaro, P.J. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The spatial resolution along the surface normal and the total 
depth probed are two important parameters in depth-controlled 
surface sensitive X-ray techniques employing grazing incidence ge- 
ometry. The two parameters are analyzed in terms of optical 
properties (refractive indices) of the media involved and parame- 
ters of the incident X-ray beam: beam divergence, X-ray energy, 
and spectral bandwidth. We derive analytical expressions of the re- 
quired beam divergence and spectral bandwidth of the incident 
beam as a function of the two parameters. Sample calculations are 
made for X-ray energies between 0.1 and 100 keV and for solid 
Be, Cu, and Au, representing material matrices consisting of low, 
medium, and high atomic number elements. A brief discussion on 
obtaining the required beam divergence and spectral bandwidth 
from present X-ray sources and optics is given. 


16969 (ANL/APS/LS—184, pp. 4, Paper 68) Experimental 
characterization of fresnel zone plate for hard x-ray applice- 
tions. Lai, B. (Argonne National Lab., IL (US)); Chrzas, J.; Yun, 
W.B.; Legnini, D.; Viccaro, P.J.; Bionta, R.M.; Skulina, K.M. Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Jan 1992. DOE Contract W-31109-ENG- 
38. In Selected publications related to the experimental facilities of 
the Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

A series of experimental measurements was conducted for the 
characterization of a transmission circular zone plate. The zone 
plate (ZP), with a primary focal length of 40cm for 8keV photons, 
was illuminated by monochromatized synchrotron x-rays. Focusing 
efficiency of the ZP was measured as a function of x-ray energy 
between 5-11keV, from which the ZP thickness was determined. 
Focal spot sizes at the 1st, 2nd, and 3rd order focus were mea- 


sured, and they agreed very well with the calculated values. Images 
of a 1000 mesh/inch gold grid were also obtained at the three focal 
planes. The grid scans indicated that the spatial resolution is about 
2 microns in the image obtained at the third order focus. 


16970 (ANL/APS/LS—184, pp. 1, Paper 69) Material consid- 
erations for hard x-ray zone plates. Chrzas, J. (Argonne National 
Lab., IL (US)); Yun, W.B.; Lai, B.; Legnini, D. Argonne National 
Lab., iL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

Recent advances in sputtering techniques have led to the devel- 
opment of transmission optics in the hard x-ray regime (5 - 20 
keV). These zone plates are fabricated by a sputtering, slicing, and 
thinning technique, and are made from two different materials. The 
focusing property of the zone plate is derived from the constructive 
interference from adjacent zones, which results from the phase 
shifting properties of the materials. This paper will discuss the ma- 
terial selection process based upon the complex index of refraction 
of the constituent materials. The criteria for the selection of material 
pairs is the optimization of the focusing efficiency for a given energy 
range. The question of zone plate thickness as related to the fo- 
cusing efficiency of the optic will be addressed. Fabrication artifacts 
will also be discussed as they pertain to the focusing efficiency and 
resolution of the zone plate. Variations in the material concentration 
profiles will be examined in an attempt to improve focusing effi- 
ciency and resolution. Finally, a comparison of different fabrication 
techniques, lithographic and sputtering, will be discussed. 


16971 (ANL/APS/LS—184, pp. 1, Paper 70) Phase zone plate 
based scanning x-ray microscope. Legnini, D. (Argonne National 
Lab., IL (US)); Yun, W.; Lai, B.; Chrzas, J. Argonne National Lab., 
IL (United States). Advanced Photon Source Accelerator Systems 
Div. Jan 1992. DOE Contract W-31109-ENG-38. In Selected publi- 
cations related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 
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A scanning microscope capable of investigating materials in the 
x-ray region from 5-25 keV with a spatial resolution on the order of 
1 ym has been constructed and experimentally demonstrated. A 
phase zone plate is used as a focusing element concentrating pho- 
tons at a series of diffraction orders spaced along the optical axis. 
A sample is positioned at one of these focal planes and raster 
scanned across the small focal spot for imaging or micro-analysis. 
Use and characterization of the microscope requires precise align- 
ment of the zone plate and its optical axis along the x-ray beam 
direction. Also needed are accurate, reproducible positioning of an 
order selection aperture and sample. Operation at different focal 
orders involves large translations of sample and aperture along the 
optical axis as well as adjustment of the aperture to sample dis- 
tance. A motion control, data acquisition, and display system has 
been developed to meet these requirements of sample and detec- 
tor positioning. Design considerations and results obtained from 
use of the microscope for imaging at first through fourth order focal 
planes are discussed. 


16972 (ANL/APS/LS—187-Rev.1) APS beamline standard 
components handbook, Version 1.3: Revision 1. Hahn, U.; Shu, 
D.; Kuzay, T.M. Argonne National Lab., IL (United States). Feb 
1993. 124p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93008925. Source: OSTI; NTIS; INIS; GPO Dep. 

This Handbook in its current version (1.3) contains descriptions, 
specifications, and preliminary engineering design drawings for 
many of the standard components. The design status and sched- 
ules have been provided wherever possible. In the near future, the 
APS plans to update engineering drawings of identified standard 
beamline components and complete the Handbook. The completed 
version of this Handbook will become available to both the CATs 
and potential vendors. Use of standard components should result 
in major cost reductions for CATs in the areas of beamline design 
and construction. 


16973 (ANL/APS/TB-3) Undulator A characteristics and 
specifications. Lai, B.; Khounsary, A.; Savoy, R.; Moog, L.; 
Gluskin, E. Argonne National Lab., IL (United States). Feb 1993. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93008830. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) Undulator A is a planar de- 
vice optimized for the hard x-ray region. In the mature phase of 
operation, it satisfies the requirement of providing high brilliance x- 
rays continuously over the tuning range from 4.2 key to above 30 
key, using the first and the third harmonic radiation from the undu- 
lator. This is achieved through the choice of the 3.3-cm long 
period, the hybrid undulator design, and the stringent requirements 
on the magnetic field quality. The undulator is 2.4 m long (including 
the end sections) with 72 periods. The magnetic structure consists 
of Nd-Fe-B magnets with vanadium permendur poles. The field er- 
rors are specified in this paper to ensure that the third harmonic 
radiation from the actual device will achieve at least 70% of its the- 
oretical brilliance. The first harmonic is less sensitive to field errors 
and thus should attain brilliance even closer to the theoretical 
value. The predicted magnetic fields at various gap values based 


on a detail design of the magnetic structure of Undulator A are 
listed in this paper. 


16974 (ANL/APS/TB-5) Functional description of APS 
beamline front ends. Kuzay, T. Argonne National Lab., IL (United 
States). Feb 1993. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93008832. Source: OSTI; NTIS; INIS; GPO Dep. 

Traditional synchrotron sources were designed to produce bend- 
ing magnet radiation and have proven to be an essential scientific 
tool. Currently, a new generation of synchrotron sources is being 
built that will be able to accommodate a large number of insertion 
device (ID) and high quality bending magnet (BM) sources. One 
example is the 7-GeV Advanced Photon Source (APS) now under 
construction at Argonne National Laboratory. The research and 
development effort at the APS is designed to fully develop the po- 
tential of this new generation of synchrotron sources. Of the 40 
Straight sections in the APS storage ring, 34 will be available for 
IDs. The remaining six sections are reserved for the storage ring 





hardware and diagnostics. Although the ring incorporates 80 BMs, 
only 40 of them can be used to extract radiation. The accelerator 
hardware shadows five of these 40 bending magnets, so the maxi- 
mum number of BM sources on the lattice is 35. Generally, a 
photon beamline consists of four functional sections. The first sec- 
tion is the ID or the BM, which provides the radiation source. The 
second section, which is immediately outside the storage ring but 
inside a concrete shielding tunnel, is the front end, which is de- 
signed to control, define, and/or confine the x-ray beam. In the 
case of the APS, the front ends are designed to confine the photon 
beam. The third section, just outside the concrete shielding tunnel 
and on the experimental floor, is the first optics enclosure, which 
contains optics to filter and monochromatize the photon beam. The 
fourth section of a beamline consists of beam transports, additional 
optics, and experiment stations to do the scientific investigations. 
This document describes only the front ends of the APS beam- 
lines. 


16975 (ANU/APS/TB-6) APS X-ray Optics Fabrication and 
Characterization Facility. Davey, S. Argonne National Lab., IL 
(United States). Feb 1993. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93008833. Source: OSTI; NTIS; INIS; GPO Dep. 

The APS is in the process of assembling an X-ray Optics Fabri- 
cation and characterization Facility. This report will describe its 
current (as of February 1993) design. 


16976 (ANL/APS/TB-11) Wiggler A characteristics and 
specifications. Lai, B.; Khounsary, A.; Gluskin, E. Argonne Na- 
tional Lab., IL (United States). Advanced Photon Source Div. Feb 
1993. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93008863. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) Wiggler A is a 2.4-m long 
device with an 8.5-cm period. It satisfies the requirement of achiev- 
ing a peak field of 1.0 Tesla in the initial phase of operation. This 
will result in a critical energy of E.=32.6 key, and the device will 
provide radiation in a regime harder than that from the APS bend- 
ing magnet. With Bj.4.=1.0 T and Ay=8.5 cm, the deflection 
parameter K is about 7.9. This puts the device well in the wiggler 
regime because the first harmonic radiation from such a device wig 
be at 0.17 keV, far below the critical energy. The fan of radiation 
from a wiggler is about 2K/\1.16 mrad in the horizontal direction, 
and on the order of 1/0.073 mrad in the vertical direction. As such, 
a K of 7.9 represents a good balance between providing a continu- 
ous and smooth spectrum without overly spreading the radiation 
fan in the horizontal direction. As for the source size, the excursion 
of the positron beam caused by the wiggler field is given by +(K/ 
A)(Av/2x) = +7.8 um, which is negligible compared to the positron 
beam size in the horizontal direction. Thus, the positron beam com- 
pletely defines the source size for Wiggler A. Wiggler A has the 
additional capability of varying the magnetic gap. This gives consid- 
erable flexibility to the users in changing its critical energy to lower 
values. For operation at large gap values, the device can also pro- 
vide undulator radiation below 4 keV from the first harmonic. 


16977 (ANL/XFD/CP-78515) Diamond monochromator for 
high heat flux synchrotron x-ray beams. Khounsary, A.M.; 
Smither, R.K.; Davey, S.; Purohit, A. Argonne National Lab., IL 
(United States). Dec 1992. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920792-46: Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium on optical applied science 
and engineering, San Diego, CA (United States), 19-24 Jul 1992). 
Order Number DE93006799. Source: OSTI; NTIS; INIS; GPO Dep. 

Single crystal silicon has been the material of choice for x-ray 
monochromators for the past several decades. However, the need 
for suitable monochromators to handle the high heat load of the 
next generation synchrotron x-ray beams on the one hand and the 
rapid and on-going advances in synthetic diamond technology on 
the other make a compelling case for the consideration of a dia- 
mond mollochromator system. In this Paper, we consider various 
aspects, advantage and disadvantages, and promises and pitfalls 
of such a system and evaluate the comparative an monochromator 
subjected to the high heat load of the most powerful x-ray beam 
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that will become available in the next few years. The results of ex- 
periments performed to evaluate the diffraction properties of a 
currently available synthetic single crystal diarnond are also pre- 
sented. Fabrication of diamond-based monochromator is within 
present technical means. 


16978 (BARC—1992/E/008) An experimental program for 
collective acceleration of lons using intense relativistic elec- 
tron beams. Vijayan, T. (Bhabha Atomic Research Centre, 
Bombay (india). Neutron Physics Div.); Raychowdhury, P.; lyengar, 
S.K. Bhabha Atomic Research Centre, Bombay (india). 1992. 
[65p.] Order Number DE93612205. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A program of collective ion acceleration using intense relativistic 
electron beam (IREB) of 0.25-1MeV, 6-80kA, 60ns on the Kilo Am- 
pere Linear Injector (KALI) systems to accelerate light and heavy 
ions to high energies approaching GeV with currents over tens of 
amperes, is envisaged in this report. The accelerator will make use 
of the intense space-charge field of electron beam in vacuum for 
accelerating ions which are injected into it. For ion injection, vari- 
ous alternatives, such as, localized gas puff, dielectric insert, laser 
plasma, etc. have been considered as present and long-term ob- 
jectives. Among the variety of diagnostic methods chosen for 
characterizing the accelerated ions include range-energy in foil, 
CR-39 track detector, nuclear activation technique and time-of-flight 
for energy and species determination; ion Faraday cup for current 
measurement; and Thomson parabola analyzer for determining the 
post-acceleration charge-state. In the proposed MAHAKALI collec- 
tive accelerator, protons of energy over 10 MeV and higher charge 
state metal ions around a GeV are predicted using a REB of 
1MeV, 30kA, 60ns from KALI-5000. In present experiments using 
KALI-200 with REB parameters of 250keV, 60kA, 80ns, protons 
over a MeV and carbon and fluorine ions respectively for 12MeV 
and 16MeV in significant currents have been accelerated. (author). 
35 refs., figs., tabs. 


16979 


(BNL-48126) Analog signal isolation techniques. 
Beadle, E.R. Brookhaven National Lab., Upton, NY (United States). 


[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9210246-15: 
1992 accelerator instrumentation workshop, Berkeley, CA (United 
States), 27-30 Oct 1992). Order Number DE93008059. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper discusses several techniques for isolating analog sig- 
nals in an accelerator environment. The techniques presented here 
encompass isolation amplifiers, voltage-to-frequency converters 
(VIFCs), transformers, optocouplers, discrete fiber optics, and com- 
mercial fiber optic links. Included within the presentation of each 
method are the design issues that must be considered when se- 
lecting the isolation method for a specific application. 


16980 (BNL-48152) Locating the magnetic center of the 
SSC CDM using a temporary quadrupole field. Gibson, C.R. 
(General Dynamics Corp., San Diego, CA (United States). Space 
Systems Div.); Bliss, D.W.; Simon, R.E.; Jain, A.K.; Wanderer, P. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920802—48: Applied supercon- 
ductivity conference, Chicago, IL (United States), 23-28 Aug 1992). 
Order Number DE93008058. Source: OSTI; NTIS; INIS; GPO Dep. 

The SSC dipole magnets must be very accurately aligned for the 
accelerator to work correctly. To align the magnets one must accu- 
rately know the center of the magnetic field. However, locating the 
center is difficult because of the extreme uniformity of the dipole 
field. A technique has been developed to determine the magnetic 
center of the SSC dipole magnet under ambient test conditions. 
This technique invoives flowing current in the upper half of the 
coils in the direction opposite to the current in the lower half. This 
is done using a temporary lead connected to the splice joining the 
two coil halves and two matched power supplies. The resulting field 
is primarily skew quadrupole and has high field gradients which al- 
low the center to be accurately located. The viability of this method 
has been verified by analysis using Taylor series expansion of the 
resulting magnetic field. Analysis has also verified that off-the-shelf 
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power supplies have low enough mismatch to be used in this tech- 
nique. The analytical results have been verified through the test of 
a short dipole magnet at the Brookhaven National Laboratory. 


16981 (CEA-LNS-GT-92-11) Dynamics and tolerances for 
the CERN iInterdigital H LINAC. Valero, S. (Laboratoire National 
Saturne, Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France)); 
Bylinsky, Y.; Kugler, H.; Tanke, E.; Warner, D.; Lapostolle, P.; 
Ratzinger, U. Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). 1992. [8p.] (CONF-9208109-: 
16. international LINAC conference, Ottawa (Canada), 23-28 Aug 
1992). Order Number DE93618362. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A three tank interdigital H structure has been chosen for the 0.25 
to 4.2 MeV/u part of the CERN heavy-ion injector linac. The 
complete design has been developed by GSI, in particular the longi- 
tudinal dimensions have been determined and multi-particle studies 
have been made using the program LORAS. Some RF tolerance 
studies have also be made at CERN using this program. For more 
general approach to the dynamics, the program DYNAC is being 
used at CERN especially where statistical analyses are essential 
i.e for determining emittance growth, tolerances on accelerator pa- 
rameters and alignment. The approaches and results of these two 
programs are compared for this novel type of accelerator. 


16982 (CEA-LNS-GT-92-12) RF separated kaon and an- 
tiproton beam for momenta from 10 to 20 GeV/C at kaon. 
Doornbos, J. (Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France)). Laboratoire National Saturne, 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1992. 
[31p.] Order Number DE93617461. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report gives results of the study of an RF separated beam 
in the momentum range of 10 to 20 GeV/c. The RF separation is 
achieved by a system of three 2.8 GHz RF cavities, which reduces 
the transmission of unwanted particles by a factor of one thousand. 
A variety of conditions has been studied. The optics has been de- 


signed to minimize aberrations in the vertical separation plane. 
This was done by a suitable choice of the first order optics. Since 
no correction for second order optics aberrations is necessary the 
beam line does not contain a single sextupole. 


16983 (DL/SCI/TM-89E) Raytracing results for beamline 
6.1. Quinn, F.M.; Bailey, P. Daresbury Lab. (United Kingdom). Dec 
1992. [20p.] Order Number DE93621000. Source: OST!; NTIS (US 
Sales Only); INIS. 

The optical system of the plane grating monochromator on 
beamline 6.1 was studied using a raytracing program called 
SHADOW. The results are presented here in some detail as an ex- 
ample of some of the capabilities of the program. The predictions 
for the resolution are also compared to data taking during a period 
of commissioning. These are in reasonable agreement, indicating 
that the monochromator is now correctly configured to produce the 
best focus possible over the most frequently used photon energy 
range. (author). 


16984 (DOE/EA-0543) Proposed Fermilab upgrade main 
injector project: Environmental Assessment. USDOE, Washing- 
ton, DC (United States). Apr 1992. 162p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93005494. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) proposes to construct and 
operate a “Fermilab Main Injector” (FMI), a 150 GeV proton injector 
accelerator, at the Fermi National Accelerator Laboratory (Fermi- 
lab) in Batavia, Illinois. The purpose and need for this action are 
given of this Environmental Assessment (EA). A description of the 
proposed FMI and construction activities are also given. The pro- 
posed FMI would be housed in an underground tunnel with a 
circumference of approximately 2.1 miles (3.4 kilometers), and the 
construction would affect approximately 135 acres of the 6,800 
acre Fermilab site. The purpose of the proposed FMI is to con- 
struct and bring into operation a new 150 GeV proton injector 
accelerator. This addition to Fermilab's Tevatron would enable sci- 
entists to penetrate ever more deeply into the subatomic world 
through the detection of the super massive particles that can be 
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created when a proton and antiproton collide head-on. The conver- 
sion of energy into matter in these collisions makes it possible to 
create particles that existed only an instant after the beginning of 
time. The proposed FMI wouki significantly extend the scientific 
reach of the Tevatron, the world's first superconducting accelerator 
and highest energy proton-antiproton collider. 


16985 (DOE/ER/40438—-4) [Development of a hydrogen and 
deuterium polarized gas target for application in storage 
rings}: Progress report. Haeberli, W. Wisconsin Univ., Madison, 
WI (United States). [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-88ER40438. Order 
Number DE93008542. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress has been made on the two major components of the 
project, the tests of storage cells for polarized atoms under various 
operating conditions, and the construction of a new atomic beam 
source which conforms to the high vacuum requirements of storage 
rings. 


16986 (FNAL/C—92/81) Construction experience with 
Fermilab-built full length 50mm SSC dipoles. Blessing, MJ. 
(General Dynamics Corp., San Diego, CA (United States). Space 
Systems Div.); Hoffman, D.E.; Packer, M.D.; Bossert, R.C.; Brandt, 
J.S.; Carson, J.A.; Delchamps, S.; Ewald, K.D.; Fulton, H.J.; Hag- 
gard, J.E.; Jensen, R.H.; Koska, W.; Rihel, R.KFermi National 
Accelerator Lab., Batavia, IL (United States). Mar 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-920331-64: 4. international industrial 
symposium on the super collider, New Orleans, LA (United States), 
4-6 Mar 1992; SSCL-Preprint-81). Order Number DE93008877. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fourteen full length SSC dipole magnets are being built and 
tested at Fermilab. Their purpose is to verify the magnet design as 
well as transfer the construction technology to industry. Magnet de- 
sign is summarized. Construction problems and their solutions are 
discussed. Topics include coil winding, curing and measuring, col- 
laring, instrumentation, end clamp installation, yoking and electrical 
and mechanical interconnection. 


16987 (FNAL/C—92/96) Thermal performance of various 
multilayer insulation systems below 80K. Boroski, W.N.; Nicol, 
T.H.; Schoo, C.J. Fermi National Accelerator Lab., Batavia, IL 
(United States). Apr 1992. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-920331-67: 4. international industrial symposium on the 
super collider, New Orleans, LA (United States), 4-6 Mar 1992). 
Order Number DE93009597. Source: OSTI; NTIS; INIS; GPO Dep. 

The SSC collider dipole cryostat consists of a vacuum shell op- 
erating at room temperature, two thermal shields operating near 
80K and 20K respectively, and the superconducting magnet 
assembly operating near 4K. The cryostat design incorporates mul- 
tilayer insulation (MLI) blankets to limit radiant heat transfer into 
the 80K and 20K thermal shields. Also, an MLI blanket is used to 
impede heat transfer through residual gas conduction into the 4K 
superconducting magnet assembly. A measurement facility at 
Fermilab has been used to experimentally optimize the thermal in- 
sulation system for the dipole cryostat. Previous thermal 
measurements have been used to define the 80K MLI system con- 
figuration and verify system performance. With the 80K MLI system 
defined, the current effort has focused on experimentally defining 
the optimum insulation scheme for the 20K thermal shield. The 
SSC design specification requires that radiant heat transfer be lim- 
ited to 0.093 W/m? at an insulating vacuum of 10~®torr. 


16988 (FNAL/C—92/107) A design for a high voltage mag- 
net coll ringer test set. Koska, W. (Fermi National Accelerator 
Lab., Batavia, IL (United States)); Sims, R.E. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Apr 1992. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-920331-65: 4. international industrial 
symposium on the super collider, New Orleans, LA (United States), 
4-6 Mar 1992; SSCL-Preprint—103). Order Number DE93008878. 
Source: OSTI; NTIS; INIS; GPO Dep. 

By discharging a bank of charged capacitors through a high 
power SCR switch into an SSC dipole magnet assembly, it is pos- 
sible to “ring” the coil and develop a voltage stress of greater than 





50 volts turn-to-turn, thereby verifying the insulation integrity. We 
will present an overview of the test set design for a 2 kV isolated 
SCR firing circuit, including safety features, selectable capacitor 
banks, and digital waveform storage system. Results from testing 


typical coils and magnets will be included. Possible upgrades are 
also discussed. 


16989 (FNAL/C—92/122) Mechanical behavior of Fermilab/ 
General Dynamics built 15M SSC collider dipoles. Wake, M. 
(Fermi National Accelerator Lab., Batavia, IL (United States)); 
Bleadon, M.; Bossert, R.; Carson, J.; Delchamps, S.; Gourlay, S.; 
Hanft, R.; Koska, W.; Kuchnir, M.; Lamm, M.; Mazur, P.; Orris, D.; 
Strait, J.; Devred, A.; DiMarco, J.; Kuzminski, J.Fermi National Ac- 
celerator Lab., Batavia, iL (United States); Superconducting Super 
Collider Lab., Dallas, TX (United States). Apr 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-920331-66: 4. international industrial 
symposium on the super collider, New Orleans, LA (United States), 
4-6 Mar 1992; SSCL-Preprint-108). Order Number DE93008879. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A series of full-scale demonstration SSC collider dipole magnets 
were built for the ASST. These magnets, DCA311 through 
DCA319, have 50 mm aperture and 15 m magnetic length with 6.6 
Tesla uniform field. For the support structure of the W6733B cross 
section, the Fermilab design uses a vertical split in the yoke. The 
end sections of the magnet have solid spacers and are supported 
by collet clamps. The splices between inner and outer coils are 
made in preforms which lie outside of the high field region. The 
magnets were produced in pipeline fashion with no intentional ma- 
jor changes between magnets. As a part of the technology transfer 
program, the last 7 magnets were built by General Dynamics per- 
sonnel using the magnet construction facilities of Fermilab, while 
the first two magnets were built entirely by Fermilab personnel. At 
present, the magnets up to DCA316 have been tested at Fermilab. 
The general characteristics of the magnets have been quite satis- 
factory. Both of the Fermilab built magnets have reached the 
conductor limited field strength with no significant training. Two of 
the General Dynamics built magnets each required a single training 
quench. However, all of the magnets tested up to date meet the 
ASST specifications. This report describes the mechanical proper- 
ties of the ASST magnets at Fermilab based on the currently 
available test results. 


16990 (FNAL/C—92/258) Test results of Post-ASST design 
Fermilab built 1.5 meter, SSC collider model dipole magnets. 
Jaffery, T.S.; Carson, J.; Delchamps, S.W.; Kinney, W.; Koska, W.; 
Lamm, M.J.; Ozelis, J.P.; Strait, J.; Wake, M. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Sep 1992. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-920802-50: Applied superconductivity 
conference, Chicago, IL (United States), 23-28 Aug 1992). Order 
Number DE93008133. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of 1.5 meter long and 50 mm aperture model SSC col- 
lider dipole magnets have been successfully built and tested at 
Fermilab. Later models have been built to test several extensions 
to the Fermilab design and variations in the manufacturing parame- 
ters. Some of the variations tested included conductor insulation 
scheme, alternate materials for coil end parts and coil winding. The 
coils are instrumented with voltage taps for the purposes of quench 
localization and with strain gages to measure the stresses and de- 
flections in the coil and magnets support structure. Data from the 
quench performance, coil stress, end force and harmonics are pre- 
sented and compared with design expectations and correlated with 
changes in the magnet design and assembly methods. 


16991 (FNAL/C—92/292) A facility to test short supercon- 
ducting accelerator magnets at Fermilab. Lamm, M.J. (Fermi 
National Accelerator Lab., Batavia, IL (United States)); Hess, C.; 
Lewis, D.; Jaffery, T.; Kinney, W.; Ozelis, J.P.; Strait, J.; Butteris, 
J.; Meinturff, A.D.; Coulter, K.J. Fermi National Accelerator Lab., 
Batavia, IL (United States). Oct 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-920802-49: Applied superconductivity conference, 
Chicago, IL (United States), 23-28 Aug 1992). Order Number 
DE93008135. Source: OSTI; NTIS; INIS; GPO Dep. 
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During the past four years the Superconducting Magnet R&D fa- 
cility at Fermilab (Lab 2) has successfully tested superconducting 
dipole, quadrupole, and correction coil magnets less than 2 meters 
in length for the SSC project and the Tevatron D0/BO Low-@ Inser- 
tion. During this time several improvements have been made to the 
facility that have greatly enhanced its magnet testing capabilities. 
Among the upgrades have been a new rotating coil and data ac- 
quisition system for measuring magnetic fields, a controlled flow 
liquid helium transfer line using an electronically actuated cryo 
valve, and stand-alone systems for measuring AC loss and training 
low current Tevatron correction coil packages. A description of the 
Lab 2 facilities is presented. 


16992 (FNAL/C—92/388) Fermilab Linac Upgrade: Module 
conditioning results. Kroc, T.; Moretti, A.; Popovic, M. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Dec 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9208109-77: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93008880. Source: OSTI; NTIS; INIS; GPO Dep. 

The 805 MHz Side-coupled cavity modules for the Fermilab 400 
MeV linac upgrade have been conditioned to accept full power. 
The sparking rate in the cavities and in the side-cells has been re- 
duced to acceptable levels. It required approximately 40 x 10° 
pulses for each module to achieve an adequately low sparking 
rate. This contribution outlines the commissioning procedure, 
presents the sparking rate improvements and the radiation level 
improvements through the commissioning process and disc the 
near-online commissioning plans for this accelerator. 


16893 (FNAL-TM—1380-Rev.) Mechanical safety subcom- 
mittee guideline for design of thin windows for vacuum 
vessels: Revised. Western, J.L. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Mar 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE93011225. Source: OSTI; NTIS; INIS; GPO Dep. 
This guideline specifies the usage of thin windows for vacuum 
vessels in terms of their design and application a Fermilab. 


16994 (FNAL-TM—1794) TESLA test cell cryostat support 
post thermal and structural analysis. Nicol, T.H. Fermi National 
Accelerator Lab., Batavia, IL (United States). 15 Aug 1992. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93008365. Source: 
OSTi; NTIS; INIS; GPO Dep. 

TeV Superconducting Linear Accelerator (TESLA) cryostats con- 
sist of eight, 1-meter-long radio frequency (RF) cavity modules 
cryogenically connected in series with one focusing quadrupole. 
Each module contains one, 9-cell superconducting RF cavity oper- 
ating at 1.3 GHz in a 1.8K helium bath. Individual modules are 
self-contained in the that they have their own input couplers, high 
order mode couplers, and tuning mechanisms. Services common 
to the entire cryostat consist of 70K and 4.5K thermal radiation 
shields, shield supply and return lines, a 1.8K helium supply line, 
and a gas helium return pipe. All cavity modules, the quadrupole, 
and cryogenic seances are contained in a single 12-meter-long 
vacuum vessel. The goal of the present work on TESLA is the suc- 
cessful fabrication and test of four complete cryostat assemblies. 
These cryostats will be installed in a string cooled to operating 
temperature, and powered. This test will address problems which 
may arise when modules are installed in a tunnel environment It 
will also permit testing of the basic cooling concepts, measurement 
of static heat losses, and measurement of the RF performance of 
all cavities. 


16995 (FNAL-TM—1812) Antiproton Accumulator in the 
Main Injector era (2). Visnjic, V. Fermi National Accelerator Lab., 
Batavia, IL (United States). Dec 1992. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE93008366. Source: OSTI; NTIS; INIS; GPO Dep. 

By adding a single quadrupole per sextant in the Antiproton Ac- 
cumulator it is possible to obtain a lattice well suited for higher 
bandwidth stochastic cooling systems such as those anticipated for 
the Main Injector era. The lattice proposed here has excellent 
properties concerning both the lattice functions and the stochastic 
cooling parameters. 
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16996 (FNAL-TM-1813) The evolution of cryogenic safety 
at Fermilab. Stanek, R.; Kilmer, J. Fermi National Accelerator Lab., 
Batavia, IL (United States). Dec 1992. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE93008367. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the past twenty-five years, Fermilab has been involved in 
cryogenic technology as it relates to pursuing experimentation in 
high energy physics. The Laboratory has instituted a strong cryo- 
genic safety program and has maintained a very positive safety 
record. The solid commitment of management and the cryogenic 
community to incorporating safety into the system life cycle has led 
to policies that set requirements and help establish consistency for 
the purchase and installation of equipment and the safety analysis 
and documentation. 


16997 (FNAL-TM-1815) Effective length measurements of 
prototype Main Injector Dipole endpacks. Glass, H.D.; Brown, 
B.C.; Harding, D.J. Fermi National Accelerator Lab., Batavia, IL 
(United States). 3 Mar 1993. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE93010524. Source: OSTI; NTIS; INIS; GPO Dep. 

An endpack design has been developed for the Fermilab Main 
Injector Dipole. A major part of the design process was the testing 
of a series of prototype removable endpacks. The magnetic param- 
eters that were tested included the effective length and the field 
shape variation. This report presents a description of the measure- 
ment techniques and the results for the effective length. The final 
endpack has an effective length at 1500 A (0.29T) of 2.6 + 0.3 
mm greater than the steel length, and the change in effective 
length from 1500 A to maximum current of 9500 A (1.74T) is 
—1.88 + 0.05 mm. 


16998 (FNAL-TM—1816) Test results of BM109 magnet field 
stability during ramping. Kristalinski, A. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Dec 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE93009462. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents results of the measured lag between the 
current ramp and the following magnetic field rise in BM109 mag- 
nets. The purpose of these tests is to choose identical ramping 
programs for PC4AN1, PC4AN2 and PC4AN3 magnets. The lag 
occurs due to the large eddy currents in the magnets’ solid iron 
cores. The experiment requires a magnetic field stability of 0.1% 
during beam presence. Using existing equipment and a program 
slope of 100 Amp/sec starting at TI yields fields within the 0.05% of 
set value. Add to this 0.05% for P.S. regulation to meet the re- 
quired field stability of 0.1%. This program yields annual savings of 
$200,000 (assuming 100% usage) . Additional savings can be 
made by using faster slopes, but this requires additional controls. 


16999 (FNAL-TM-1818) Energy discharge heater power 
supply. Jaskierny, W. Fermi National Accelerator Lab., Batavia, IL 
(United States). Nov 1992. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. Order Num- 
ber DE93009463. Source: OSTI; NTIS; INIS; GPO Dep. 

The heater power supply is intended to supply capacitively 
stored,energy to embedded heater strips in cryo magnets. The 
amount of energy can be controlled by setting different charge dif- 
ferent capacitor values. Two chassis’ can be operated in series or 
interlocks are provided. The charge voltage, number of capacitors 
pulse can be monitored. There and dual channel has two 
discharge supplies in one chassis. This report reviews the charac- 
teristics of this power supply further. 


17000 (FNAL-TM—1820) Field shape measurements of pro- 
totype Main Injector dipole endpacks. Glass, H.D.; Brown, B.C.; 
Harding, D.J. Fermi National Accelerator Lab., Batavia, IL (United 
States). 6 Jan 1993. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-76CH03000. Order Number 
DE93008368. Source: OSTI; NTIS; INIS; GPO Dep. 
Measurements of the transverse dependence of the flux on the 
symmetry plane were obtained on a series of endpacks mounted 
on a Main Injector prototype dipole. From these flux measurements, 
we determined the endfield shape, expressed in terms of normal 


346 ERA Vol. 18, No. 6 


harmonics, up to 14-pole. We describe the measurement and anal- 
ysis procedure, and present the results for all endpacks that were 
tested. The final endpack (number 10) has a sextupole, normalized 
to the body, of +0.167 + .072 units, and the relative field shape 
deviates by < 1.2 units relative to the on-axis field strength over 
the range |x| < 2.0”. These measurements indicate that Endpack 
10 meets the requirements for the Main Injector dipole. 


17001 (FNAL-TM—1821) A feedback microprocessor for 
hadron colliders. Herrup, D.A.; Chapman, L.; Franck, A.; Groves, 
T.; Lublinsky, B. Fermi National Accelerator Lab., Batavia, IL 
(United States). Dec 1992. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. Order 
Number DE93008364. Source: OSTI; NTIS; INIS; GPO Dep. 

A feedback microprocessor has been built for the TEVATRON. It 
has been constructed to be applicable to hadron colliders in gen- 
eral. Its inputs are realtime accelerator measurements, data 
describing the state of the TEVATRON, and ramp tables. The mi- 
croprocessor software includes a finite state machine. Each state 
corresponds to a specific TEVATRON operation and has a state- 
specific TEVATRON model. Transitions between states are initiated 
by the global TEVATRON clock. Each state includes a cyclic rou- 
tine which is called periodically and where all calculations are 
performed. The output corrections are inserted onto a fast 
TEVATRON-wide link from which the power supplies will read the 
realtime corrections. We also store all of the input data and output 
corrections in a set of buffers which can easily be retrieved for di- 
agnostic analysis. In this paper we will describe this device and its 
use to control the TEVATRON tunes as well as other possible ap- 
plications. 


17002 (FNAL-TM-1827) Silicon crystal under bending. 
Tang, Z. Fermi National Accelerator Lab., Batavia, IL (United 
States). 11 Feb 1993. 29p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO2-76CH03000. Order Num- 
ber DE93010522. Source: OSTI; NTIS; INIS; GPO Dep. 

The mechanical behavior of a silicon crystal under bending is in- 
vestigated. For a crystal of length 30 mm and thickness 3 mm, to 
achieve the specified bend angle of 0.64 mrad, the appropriate an- 
gle of the aluminum punches is 0.96 mrad. 


17003 (GANIL-A-91-05) New control system: solutions for 
CAMAC and VME integration. David, L.; Lecorche, E. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1991. [6p.] (In French). Order Number DE93618364. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Three solutions for a new control system are presented. This 
system must integrate the whole existing CAMAC park with its LTR 
software, the VME modules for new interfaces and new processes, 
user interfaces integrating workstations for best graphic visualiza- 
tions of setting tasks, the use of ETHERNET net and of the 
programming language ADA. (A.B.). 3 figs. 


17004 (GANIL-A-91-06) New control system: IMAGIN su- 
pervision in ADA. Maugeais, C. Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France). 1991. [6p.] (In French). 
Order Number DE93618365. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The structure, the initialization, the operating cycle, the different 
messages and the errors treatment of the new user oriented pack- 
ages written in ADA language for IMAGIN software are presented. 
(A.B.). 2 figs. 


17005 (GANIL-A-92-10) New control system: distribution 
of the GANICIEL functions. David, L.; Lecorche, E. Grand Accel- 
erateur National d’lons Lourds (GANIL), 14 - Caen (France). 1992. 
[15p.] (In French). Order Number DE93618366. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report describes the material configurations of the various 
processors, and of the distribution between them of the different 
software functions which constitute the GANICIEL. (A.B.). 9 refs., 4 
figs. 


17006 (GANIL-A-92-11) New control system: net communi 
cations on VAX. David, L.; Maugeais, C. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1992. [8p.] (In 





French). Order Number DE93618367. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The control system is made of five different types of processors: 
a server (VAX 3800), stations (VS4000) as setting interfaces for 
operators, CAMAC VANTAGE controllers, VME controllers and in- 
dustrial programmable automates. These automates are treated 
with the IMAGIN supervision software and with the OSI communi- 
cation protocol. All the processors are of the VAX family and use 
DECNET communication protocol on ETHERNET net. (A.B.). 3 
figs. 


17007 (GANIL-A-92-12) New control system: ADA soft- 
wares organization. David, L. Grand Accelerateur National d’ions 
Lourds (GANIL), 14 - Caen (France). 1992. [9p.] (In French). Order 
Number DE93618368. Source: OSTI; NTIS (US Sales Only); INIS. 

On VAX/VMS, ADA compiler is integrated in a workshop of ACS 
software engineering which allows a coherent development by 
control of source and executable programs, by separation of appli- 
cations in various levels of visibility and by management of existing 
links between different modules of a same application. (A.B.). 


17008 (GANIL-A-92-13) New control system: displays on 
stations screens. David, L.; Maugeais, C. Grand Accelerateur Na- 
tional d’lons Lourds (GANIL), 14 - Caen (France). 1992. [12p.] (in 
French). Order Number DE93618369. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Setting applications display on control stations screens uses X- 
WINDOWS and graphic interface MOTIF. Representation of Y=f(x) 
and of data tables are displayed by the utilization P-GRAPHICS 
package using simplified functions of GOBE library routines. (A.B.). 
1 fig. 


17009 (GANIL-A-92-14) New control system: the com- 
mands of the settings equipments. David, L.; Maugeais, C. 
Grand Accelerateur National d’ions Lourds (GANIL), 14 - Caen 
(France). 1992. [7p.] (In French). Order Number DE93618370. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The equipments allowing the setting of the GANIL beam (motors, 
probes, supplies...) may be operated by three distinct ways: by dial 
(pseudo potentiometer), by menu or by slider. These processes 
are described. (A.B.). 


17010 (IR-132-91-16) Neutron reflectometry with ROG and 
mechanical vibrations. Well, A.A. van. Interuniversitair Reactor 
Inst., Delft (Netherlands). Nov 1991. [11p.] Order Number 
DE93618390. Source: OSTI; NTIS; INIS. 

Specifications for the maximum level of vibrational amplitudes at 
the sample position of the IRI neutron reflectometer ROG are 
presented. The acceleration and displacement amplitudes in the re- 
actor floor have been measured as a function of frequency. These 
measured values meet the ROG specifications. (author). 11 figs.; 1 
tab. 


17011 (JINR—9-91-461) Development and investigation of 
the electrostatic system of ion beam extraction from the U- 
400M isochronous cyclotron. Bekhterev, V.V. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions); Klenin, B.A.; Kozlov, S.1. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [7p.] (in Russian). 
Order Number DE93616548. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results of the investigation of electrostatic ion beam extraction 
from the U-400M isochronous cyclotron are presented. On the ba- 
sis of these investigations the system of ion extraction from the 
accelerator is designed. Specifications of the system are given. 5 
refs.; 10 figs. 


17012 (JINR—9-91-535) Improvement of time homogeneity 
of slow beam extraction from the synchrophasotron. I|ssinskij, 
1.B. (Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy); Sikolenko, V.F. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [12p.] (In Russian). 
Order Number DE93616549. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The slow extraction of a beam at the synchrophasotron with 
small time fluctuations became possible after constructing the fol- 
lowing systems: stabilization of the magnetic field on a flat top to a 
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sufficiently small ripple level at which the beam current feedback 
system begins to operate normally (with stability); operation of the 
additional winding located on the pole faces of the synchropha- 
sotron magnet (active filter); an extracted beam feedback system. 
Last system changes the extraction velocity of circulating particles 
and also allows to choose the value of extracted beam current. 
The reached time homogeneity of the beam current when ace 
system are in use is about 90%. Now three systems are under op- 
eration. 15 refs.; 5 figs.; 1 tab. 


17013 (JINR-R-8-91-509) Matching the capacities of the 
wetscrew compressor stages Cascade-80/25. Agapov, N.N. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy); Mazarskij, V.L.; Karaganov, L.T.; Keremet- 
skij, V,A.; Vernyj, A.L.; Kupriyanov, A.N.; Nazmutdinov, R.M. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
[6p.] (In Russian). Order Number DE93612222. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Tests of matching the capacities of the first and second stages of 
the helium wetscrew compressor Cascade-80/25 are completed. 
The following two methods are investigated: gas bypassing with 
delivery at suction of the first stage and gas throttling at suction of 
the first stage. A higher efficiency of the second method is con- 


firmed. The optimum operating conditions of the compressor are 
determined. 5 refs.; 1 fig. 


17014 (JINR-R-8-91-510) Investigation of the helium 
wetscrew compressor Cascade-80/25 in vacuum-compressor 
regime. Agapov, N.N. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy); Vernyj, A.L.; 
Kupriyanov, A.N.; Mazarskij, V.L.; Nazmutdinov, R.M.; Karaganov, 
L.T.; Keremetskij, V.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [4p.] (In Russian). Order Number 
DE93616553. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of using the helium wetscrew compressor 
Cascade-80/25 in cryogenic supply systems for different refrigera- 
tion regimes of helium compression under subatmospheric 
pressure, i.e., in the vacuum-compression regime, is shown. It has 
been found that the operation efficiency of the compressor remains 
sufficiently high over the range of back pressures 40(0.4) - 90(0.9) 
kPa. 6 refs.; 1 fig. 


17015 (JINR-R-9-91-479) Radio-frequency preinjector. Gov- 
orov, A.l. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy); Monchinskij, V.A.; Popov, V.A.; 
Reshetnikova, K.A.; Semenyushkin, I.N.; Slesarev, V.V.; Khvas- 
tunov, M.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [6p.] (in Russian). Order Number DE93616546. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A radio-frequency preinjector for the first stage of the Nuclotron 
injection complex at the Laboratory of High Energies, JINR is pre- 
sented. The preinjector is based on a quarterwave resonator with 
two accelerating gaps. The input ion energy does not exceed 70/q 
keV (q - is the charge of ions), the output ion energy is ~ 1 MeV 
(for protons) and 380 keV/A (for ions with 0.33 < q/A < 0.50, A - 
is the mass numbers of ions). 4 refs.; 2 figs.; 2 tabs. 


17016 (JINR-R-9-91-480) Choice of system for beam de- 
flection on the inside target of cyclotron U-1201. Dmitrievskij, 
V.P. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Nuclear Problems); Zaplatin, N.L.; Samsonov, E.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. [6p.] (In Russian). Order Number DE93616547. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Different magnetic system ensuring the radial beam jump x 15 
mm on the target in proton energy 25-37 MeV are examined. The 
regenerative system with parameters: gradients: -5 T/m and 2 T/ 
m; lengthes: 24 deg and 20 deg, for peeler and regenerator, 
respectively, is chosen. Geometry of the system elements, its mag- 
netic field characteristics and arrangement of the elements and the 
target in the chamber of the accelerator are given. 4 refs.; 7 figs. 


17017 (JINR-R-9-91-555) The magnetic structure calcula- 


tion for the lon source DECRIS-14. Akishin, P.G. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 


ERA Vol. 18, No. 6 347 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


Reactions); Efremov, A.A.; Kutner, V.B. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [4p.] (In Russian). 
Order Number DE93616540. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The magnetic structure modeling for the multicharged ion source 
DECRIS-14 has been carried out. The magnetic structure includes 
the axial fieki magnetic system and permanent magnet hexapole 
for the radial magnetic field formation. The POISSON group of 
codes was used for the previous approximation. The complete 
magnetic field map with consideration of hexapole endfields was 
obtained by special program, which used a volume integral equa- 
tion method. The magnetic field distribution, measured on ion 
source, which realized according to previous modeling, corre- 
sponds to results of calculation. 4 refs.; 8 figs. 


17018 (JINR-R-9-91-558) Diagnostics of a multicharged 
heavy lon beam with the help of microparticle distributed tar- 
get. Gul’bekyan, G.G. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions); Mel’nikov, V.N.; 
Tsybin, O.Yu. Joint inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [6p.] (In Russian). Order Number DE93616560. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experiment with the heavy ion accelerator (U-400 isochronous 
cyclotron) were made by using a dispersed volume internal target 
for the ion beam diagnostic development. The target has been 
prepared in vacuum with microparticles of luminophor or other ma- 
terials. The dispersal of microparticles dust has been made with 
the electromechanical microvibrator for a short time interval equal 
to few seconds. Microparticles have been heated before hand in 
vacuum to remove residual gas. The investigation results have 
been shown significant possibilities of the new perturbation diag- 
nostic method. The information about ion coordinates, internal 
structure, quality of magnetic fied compression, ion current magni- 
tude may be presented at a display. 7 refs.; 3 figs. 


17019 (JINR-R-13-91-556) Direct-current stabllizer. 
Kalinichenko, V.V. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Problems). Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [6p.] (in Russian). 
Order Number DE93616552. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A direct-current stabilizer is proposed. Its measuring part is 
based on a magnetic modulation device for comparison of constant 
voltages, a standard measuring manganin shunt with voltage drop 
rating 75 mV, a source of reference current and a reference resis- 
tor. The structure scheme of the stabilizer and its principle of 
operation are discussed, basic information on the design of a 
model of the measuring part of the stabilizer for current rating 600 
A is given. The model test showed that the relative current instabil- 
ity did not exceed 10-° in 8 hours. 5 refs.; 4 figs. 


17020 (KFTI-91-6) Metrological investigation of means for 
measuring of electron radiation parameters in LU-10 and 
LU-40 KhFTI accelerators. Avdeev, Yu.V. (and _ others); 
Boriskin, V.N.; Zlunitsyn, Eh.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [13p.] (in Russian). Order Number DE93621001. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Means for measuring of LU-10 and LU-40 linear accelerators 
main electron radiation parameters, such as flux and density flux, 
charge in pulse, energy spectrum as well as transfer and electron 
energy transfer were metrologically investigated. Ranges of indi- 
cated parameters and limits of measurement confident errors are 
determined. 7 refs.; 5 figs. (author). 


17021 


(KFTI-91-25) Potential theory of a plasma current 
switch. Zhdanov, Yu.A.; Pashchenko, A.V.; Tkach, Yu.V. Go- 


sudarstvennyj Komitet po Ispol’zovaniyu 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1991. [13p.] (In Russian). Order 
Number DE93620995. Source: OSTI; NTIS (US Sales Only); INIS. 

The electrostatic mechanism of current disconnection in a plasma 
switch (PS) with magnetic field in case when it is influenced by a 
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given external voltage and the proper magnetic field of current may 
be neglected was investigated. It leads to the self-consistent isola- 
tion of ion charge in diode from external field when near-electrode 
electron layers appear in it. A theory of PS when initia! plasma ve- 
locity 0<V.o<<1 was proposed. Values of current through PS were 
calculated and it was shown that by choosing optimal parameters 
the resistance increases on 4 orders. 22 refs.; 8 figs. (author). 


17022 (KFT}92-22) Technical achievements in creation of 
intense classical type polarized particle injectors. Lyashko, 
Yu.V.; Slabospitskij, R.P. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1992. [32p.] (In Russian). Order Number 
DE93620991. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of achievements in the technique of intense polarized 
beam production is presented in connection with preparation for 
the KhFTI injector reconstruction. The main attention is given to 
the polarized particle source (PPS) assemblies of classical type. 
Effectiveness of contemporary PPS is compared with that of the 
KhFTI injector. 40 refs.; 10 figs.; 3 tables. (author). 


17023 (KlYal-92-4) The focusing by the doublet of 
quadrupole lenses. Kolotyj, V.V.; Kisurin, K.K.; Maksimov, Yu.K.; 
Pashin, V.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij. 1992. [16p.] (in Russian). Order Number 
DE93617462. Source: OSTI; NTIS (US Sales Only); INIS. 

The beam focusing of accelerated charged particles by the dou- 
blet of quadrupole lenses, the image of beam cross-section on 
phase plane, the difference of geometrical optics from beam optics 
are described as well as specific examples of focusing calculations 
are presented. The developed programme for computers operates 
with a user in the interactive operation. 6 refs.; 6 figs.; 2 tables. 
(author). 


17024 (KIYa+-92-7) Monochromator SP-017. The results of 
the first experiments. Shvedov, A.A. (and others); Goryunov, 
O0.Yu.; Ostashko, V.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1992. [12p.] (In Russian). Order Number 
DE93617463. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the first experiments on parameter investigation of 
monochromator SP-017 as weil as the energetic resolution of tele- 
scopes consisting of Si-detectors on beams of mono chromated 
deuterons and a-particles are presented. The experiments showed 
that in the dispersion condition the monochromator SP-017 allows 
to obtain the non mono chromaticity 1.5x10-%. It was established 
that the peak width of deuteron elastic scattering Ey=19.7 MeV in 
the ?’Al+a-reaction, caused by the intrinsic resolution of Ge- 
detector and beam non mono chromaticity was 46 keV. The 
energetic telescope resolution of Si-detectors is AE,=150 keV at 
E.=39,5 MeV. 12 refs.; 6 figs.; 1 table. (author). 


17025 (LA-SUB-93-44) Resonance power supplies for 
large accelerator. Karady, G. (Arizona State Univ., Tempe, AZ 
(United States)); Schneider, E.J. Los Alamos National Lab., NM 
(United States); Arizona State Univ., Tempe, AZ (United States); 
Science Applications International Corp., Princeton, NJ (United 
States). [1993]. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DES3008327. Source: OSTI; NTIS; INIS; GPO Dep. 

The resonance power supply has been proposed as an efficient 
power supply for a future 6 GB, keon producing accelerator. This 
report presents a detailed analysis of the circuit operation. Based 
on these analyses each component is designed, one line diagram 
is developed, component requirements are determined and a de- 
tailed cost estimate is prepared. The major components of the 
system are: the magnet power supply, high voltage by-pass thyris- 
tor switch, with lOkA repetitive interruption capability, capacitor 
banks, capacitor bank thyristor switch, and an energy make up de- 
vice. The most important components are the bypass thyristor 
switch and the energy injection device. The bypass thyristor switch 
is designed to turn on and interrupt to 10 kA de current with a re- 
covery voltage of 20kV and repetition frequency of 3 Hz. The 
switch consists of a large array of series and parallel connected 
thyristors and gate turn off (GTO) devices. The make up energy 
device is designed to replace the circuit energy losses. A capacitor 
bank is charged with constant current and discharged during the 
acceleration period. One of the advantages of the developed circuit 





is that it can be supplied directly from the local power network. In 
order to prove the validity of the assumptions, a scaled down 
modei circuit was thoroughly tested. These tests proved that the 
engineering design of critical components is correct and this reso- 
nant power supply can be properly controlled by an inventer/ 
rectifier connected in series with the magnet and by the make up 
energy device. This finding reduces the system cost. 


17026 (LA-UR-93-586) ACHRO: A program to help design 
achromatic bends. Rusthoi, D. Los Alamos National Lab., NM 
(United States). [1993]. 9p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930269-3: Computational accelerator physics conference 
(CAP93), Pleasanton, CA (United States), 22-26 Feb 1993). Order 
Number DE93008699. Source: OSTI; NTIS; INIS; GPO Dep. 

ACHRO is a very simple 2000-line. FORTRAN code that pro- 
vides help for the designer of the achromatic bend. Given a beam 
momentum, the program calculates the required drift lengths and 
dipole parameters which it will apply to any one of several different 
types of achromats. The types of achromats that the code helps to 
design include the Enge dual-270,” the Brown 2-dipole, the 
Leboutet 3-dipole, and the Enge 4-dipole, as well as the periodic 
systems which can be designed to any order in symmetric, non- 
symmetric and stair-step varieties. Given the dimensions into which 
a bend must fit, ACHRO will calculate the geometrical parameters 
in an X-Y plane for a single or multiple achromat, and for achro- 
matic “S-bend” configurations where possible. ACHRO makes it 
very easy to optimize a bend with respect to drift lengths and mag- 
net parameters by allowing the user to change parameter values 
and see the resulting calculation. Used in conjunction with a beam- 
transport code, ACHRO makes it possible for a designer to 
consider various types of achromatic bends in the same beamline 
layout in order to compare important bend characteristics such as 
dispersion, lsochronicity, sensitivity, geometric and chromatic aber- 
rations, aperture requirements, space for diagnostics, etc., all of 
which are largely a function of the geometry and the type of achro- 
mat selected. 


17027 (LA-UR-93-587) ADLIB: A simple database frame- 
work for beamline codes. Mottershead, C.T. Los Alamos National 
Lab., NM (United States). [1993]. 9p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930269-4: Computational accelerator physics 
conference (CAP93), Pleasanton, CA (United States), 22-26 Feb 
1993). Order Number DE93008693. Source: OSTI; NTIS; INIS; 
GPO Dep. 

There are many well developed codes available for beamline de- 
sign and analysis. A significant fraction of each of these codes is 
devoted to processing its own unique input language for describing 
the problem. None of these large, complex, and powerful codes 
does everything. Adding a new bit of specialized physics can be a 
difficult task whose successful completion makes the code even 
larger and more complex. This paper describes an attempt to 
move in the opposite direction, toward a family of small, simple, 
single purpose physics and utility modules, linked by an open, 
portable, public domain database framework. These small special- 
ized physics codes begin with the beamline parameters already 
loaded in the database, and accessible via the handful of subrou- 
tines that constitute ADLIB. Such codes are easier to write, and 
inherently organized in a manner suitable for incorporation in 
model based control system algorithms. Examples include pro- 
grams for analyzing beamline misalignment sensitivities, for 
simulating and fitting beam steering data, and for translating 
among MARYLIE, TRANSPORT, and TRACESD formats. 


17028 (LA-UR-93-750) An adaptive feedback controller for 
transverse angle and position jitter correction in linear particle 
beam accelerators. Barr, D.S. Los Alamos Nationa! Lab., NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9210246—-18: 1992 accelerator instrumentation workshop, 
Berkeley, CA (United States), 27-30 Oct 1992). Order Number 
DE93008718. Source: OSTI; NTIS; INIS; GPO Dep. 

It is desired to design a position and angle jitter control system 
for pulsed linear accelerators that will increase the accuracy of cor- 
rection over that achieved by currently used standard feedback 
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jitter control systems. Interpulse or pulse-to-pulse correction is 
performed using the average value of each macropulse. The con- 
figuration of such a system resembles that of a standard feedback 
correction system with the addition of an adaptive controller that 
dynamically adjusts the gain-phase contour of the feedback elec- 
tronics. The adaptive controller makes changes to the analog 
feedback system between macropulses. A simulation of such a 
system using real measured jitter data from the Stanford Linear 
Collider was shown to decrease the average rms jitter by over two 
and a haif times. The system also increased and stabilized the cor- 
rection at high frequencies; a typical problem with standard 
feedback systems. 


17029 (ORNUFTR-4419) [Computing in high energy 
physics}: Foreign trip report, September 19-28, 1992. Glover, 
C.W. Oak Ridge National Lab., TN (United States). 9 Oct 1992. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. Order Number DE93009743. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

High-energy physicists will need to employ the “state-of-the-art” 
information-processing technologies and methods in order to 
manage and control the next generation of accelerators - Super- 
conducting Super Collider (SSC) and Large Hadron Collider (LHC) 
- and their associated detector systems. The gap between “state- 
of-the-art” and the current, traditional approaches used by most 
physicists is widening at an alarming rate. If this trend is not re- 
versed then physicists will encounter many needless problems. 
Some in the high-energy physics community are beginning to rec- 
ognize the problem. To counter this growing gap, the high-physics 
community held the Conference on Computing in High-Energy 
Physics (CHEP 92) in Annecy, France on September 21-25, 1992. 
The Triggering Group of the Large Solenoid Detector System Col- 
laboration (SDC), one of two detector systems approved at the 
SSC, held collaboration meetings for two days. | am a member of 
this collaboration and attended these meetings. In addition, the 
neural network meeting scheduled after the conference at the Eu- 
ropean Laboratory Particle Physics was cancelled because of the 
lack of attendees. This foreign trip report will first discuss issues 
related to the conference and then will discuss issues arising from 
the trigger collaboration meeting. 


17030 (ORNL/FTR-4511) [Development of high-intensity, 
dc, heavy negative-ion beams with a multi-cusp, magnetic- 
field jon source for potential application in the ORNL 
Radioactive lon Beam Program]: Foreign trip report, Novem- 
ber 15—December 13, 1992. Alton, G.D. Oak Ridge National Lab., 
TN (United States). 28 Dec 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE93009570. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A working visit was made to the National Laboratory for High En- 
ergy Physics (KEK), Tsukuba, for the purpose of reviewing recent 
progress toward the development of high-intensity, dc, heavy 
negative-ion beams with a multi-cusp, magnetic-field ion source for 
potential application in the ORNL Radioactive lon Beam Program. 
During the visit, the author witnessed the operation of a compact, 
multi-cusp-field source equipped with LaB, plasma igniter and an 
identical source equipped with a coaxial ECR microwave plasma 
igniter. A visit was made to the Institute of Physical and Chemical 
Research (RIKEN), Wako-shi, Japan, for the purpose of holding 
discussions with members of the Plasma Physics Laboratory on is- 
sues related to the generation and confinement of highly ionized 
hydrogen plasmas. While at RIKEN, the author also visited the Cy- 
clotron Laboratory for the purpose of discussing problems and 
solutions to problems related to on-line isotope separation and ion 
sources suitable for use for generating radioactive ion beams. Dur- 
ing the visit, consultations were heid with various members of the 
cyclotron group concerning the respective programs at RIKEN and 
ORNL related to RIB generation and acceleration. The author also 
visited the Institute of Nuclear Study, University of Tokyo, Tana-shi, 
for the purpose of holding discussions with members of the INS 
Radioactive Nuclear Beam Project concerning problems and solu- 
tions to problems related to RIB generation and acceleration, and 
discussing the respective RIB projects at INS and ORNL. Finally, 
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the author visited the Department of Electrical Engineering, Univer- 
sity of Kyoto, Kyoto, Japan, for the purpose of witnessing the 
operation of a dc-mode cusp magnetic-field ion source equipped 
with an rf plasma igniter. 


17031 (SLAC-PUB-5866) Progress at SLAC on high-power 
rf pulse compression. Wilson, P.B. (Stanford Linear Accelerator 
Center, Menlo Park, CA (United States)); Farkas, Z.D.; Lavine, 
T.L.; Menegat, A.; Nantista, C.; Ruth, R.D.; Kroll, N.M. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Jun 
1992. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. Order Number DE93009730. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Rf pulse compression is a technique for augmenting the peak 
power output of a klystron (typically 50-100 MW) to obtain the high 
peak power required to drive a linear collider at a high accelerating 
gradient (typically 200 MW/m is required for a gradient of 100 MV/ 
m). The SLED pulse compression system, with a power gain of 
about 2.6, has been operational on the SLAC linac for more than a 
decade. Recently, a binary pulse-compression system with a power 
gain of about 5.2 has been tested up to an output power of 120 
MW. Further high-power tests are in progress. Our current effort is 
focused on prototyping a so-called SLED-II pulse-compression sys- 
tem with a power gain of four. Over-moded TE ;-mode circular 
waveguide components, some with novel technical features, are 
used to reduce losses at the 11.4-GHz operating frequency. 


17032 (SLAC-TN—93-2) Comparison of planar helical undu- 
lator designs for spear beamline five. Carr, R. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Jan 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (SLAC/SSRL—0002). Order Number 
DE93009082. Source: OSTI; NTIS; INIS; GPO Dep. 

There is an increasing demand for circularly polarized soft x-rays 
in the study of magnetic materials, biological molecules, and other 
systems that exhibit circular dichroism. At present, most experi- 
ments have been done with bending magnet radiation that is 
circularly polarized above and below the horizontal midplane of the 
storage ring. A number of insertion devices generate elliptically po- 
larized x-rays, such as bifilar solenoids, elliptical and asymmetric 
wigglers, crossed undulators, and planar helical undulators. Ellipti- 
cally polarized light is generated when electrons enter a helical 
magnetic field; the helicity of the field determines the helicity of the 
x-ray emission. Among the various technologies, the pure perma- 
nent magnet planar helical undulator is probably the best choice 
for installation on BLV in summer, 1993. This approach was pio- 
neered by Pascal Elleaume at ESRF; he has installed a device of 
this type called ’Helios’. Richard Walker and Shigemi Sasaki have 
developed alternative planar helical undulators, which improve on 
the basic design of Elleaume. This proposal is a discussion of pla- 
nar helical undulator strategies from which implementation choices 
can be made. We will consider only pure RCP and LCP sources, 
since we are trying only to span the range from 500-1000 eV. If 
we needed a broader range, we might consider creating elliptically 


polarized light, and hence, harmonics which RCP and LCP sources 
do not have. 


17033 (SSCL-Preprint-187) Z-transtorm description of feed- 
back acting on a coupled beam. Talman, R. Superconducting 
Super Collider Lab., Dallas, TX (United States). Jan 1993. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-9211200—-1: Workshop on 
feedback control of multi-bunch instabilities, Erice (Italy), 16 Nov 
1992). Order Number DE93008478. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The power of the formalism of digital control systems for the 
analysis and cure of accelerator instabilities is demonstrated. The 
Z-transform can be said to be even more appropriate for accelera- 
tors than it is for digital control circuits because a beam position 
monitor (BPM) is inherently restricted to sampling once per turn 
and there is no possibility of obtaining more nearly continuous-time 
performance by increasing the sampling rate. Also interactions of a 
beam bunch with a fixed structure in the accelerator can most 
accurately be described as a sampling process. The traditional for- 
malisms of accelerator physics and digital control systems contain 
numerous results which can be seen to be the same after having 
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deciphered the differences of terminology, but once that is done 
standard results from the theory of control system can be applied 
to accelerator problems. An important requirement is to describe 
the betatron motion by a difference equation-coupled motion re- 
quires a fourth order difference equation. These equations are 
handled easily by the Z-transform. In the analysis of servomecha- 
nisms with sampling elements the Z-transform plays the same role 
as does the Laplace transform L in the analysis of time-continuous 
servomechanisms. Just as feedback stabilization of analog circuits 
against instability can be achieved by adjusting the positions in the 
complex s plane of the poles of L(s), so also do the poles in the 
complex z plane of Z(z) have a similar interpretation in accelera- 
tors. An incidental dividend accompanying this approach is the 
mathematically satisfactory generalization of “Courant-Snyder for- 
malism” to include damping. 


17034 (SSCL-Preprint-194) Eddy current simulations for 
the SSCL Low-Energy Booster cavity. Goren, Y.; Walling, L. Su- 
perconducting Super Collider Lab., Dallas, TX (United States). Feb 
1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-930269-7: Com- 
putational accelerator physics conference (CAP93), Pleasanton, 
CA (United States), 22-26 Feb 1993). Order Number DE93009013. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Eddy currents are developed in the tuner of the Superconducting 
Super Collider Low Energy Booster (LEB) cavity during the LEB 
frequency sweep. The two main difficulties created by the eddy 
currents are excessive tuner-surface heating, and more important, 
a reduction in the time response of the tuner. We present a de- 
tailed analysis of the eddy currents for various tuner designs. The 
analysis has been done using 2D and 3D time-domain finite ele- 
ment codes (PE2D by Vector-Field and EMAS by MSC). Non-linear 
analysis was performed utilizing B-H curves. The codes have been 
benchmarked analytically and by using measured data for different 
slotted pillbox structures. 


17035 (SSCL-Preprint-196) Higher-order mode (HOM) 
damper design using HFSS. Walling, L.; Hulsey, G.; Grimm, T. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Feb 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-930269-2: Com- 
putational accelerator physics conference (CAP93), Pleasanton, 
CA (United States), 22-26 Feb 1993). Order Number DE93008865. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reports results of using High-Frequency Structure 
Simulator (HFSS) to design a Smythe-type broadband longitudinal 
HOM damper for the SSCL low energy booster (LEB) ferrite-tuned 
cavity. The code is also used to check the effect of arranging resis- 


tive loads in an azimuthally assymetric pattern to damp transverse 
modes. 
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17036 (ANL/APS/LS-184, pp. 4, Paper 1) Photon energy 
tunability of the advanced photon source undulators. Viccaro, 
P.J. (Argonne National Lab., IL (US)); Shenoy, G.K. Argonne 
National Lab., IL (United States). Advanced Photon Source Acceler- 
ator Systems Div. Jan 1992. In Selected publications related to the 
experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

At a fixed storage ring energy, the energy of the harmonics of an 
undulator can be shifted or ‘tuned” by changing the magnet gap of 
the device. The possible photon energy interval spanned in this 
way depends on the undulator period, minimum closed gap, mini- 
mum acceptable photon intensity and storage ring energy. The 
minimum magnet gap depends directly on the stay-clear particle 
beam aperture required for storage ring operation. The tunability of 
undulators planned for the Advanced Photon Source with first har- 
monic photon energies in the range of 5-20 keV is discussed. The 
results of an analysis used to optimize the APS ring energy is pre- 
sented and tunability contours and K-values are given for two 
typical classes of devices. 


17037 (ANL/APS/LS—184, pp. 3, Paper 2) Undulator tunabil- 
ity and synchrotron ring-energy. Viccaro, P.J. (Argonne National 





Lab., IL (US)); Sheony, G.K. Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Jan 
1992. In Selected publications related to the experimental facilities 
of the Advanced Photon Source, 1987-1991. 741p. Order Number 
DES92014067. Source: OSTI; NTIS; INIS. 

An undulator has two properties which make it an extremely at- 
tractive source of electromagnetic radiation. The first is that the 
radiation is concentrated in a number of narrow energy bands 
known as harmonics of the device. The second characteristic is 
that under favorable operating conditions, the energy of these har- 
monics can be shifted or ‘tuned” over an energy interval which can 
be as large as two or three times the value of the lowest energy 
harmonic. Both the photon energy of an undulator as well as its 
tunability are determined by the period, 4, of the device, the mag- 
netic gap, G (which is larger than the minimum aperture required 
for injection and operation of the storage ring) and the storage ring 
energy Er. Given the photon energy, E,, the above parameters ul- 
timately define the limits of operation or tunability of the undulator. 
In general, the larger the tunability range, the more useful the de- 
vice. Therefore, for a given required maximum photon energy, it is 
desirable to find the operating conditions and device parameters 
which result in the largest tunability interval possible. With this in 
mind, we have investigated the question of undulator tunability with 
emphasis on the role of the ring energy in order to find the smallest 
Er consistent with the desired tunability interval and photon energy. 
As a guideline, we have included a preliminary criteria, concerning 
the tunability requirements for the Advanced Photon Source (APS) 
to be built at Argonne. The analysis is aimed at X-ray undulator 
sources on the APS but is applicable to any storage ring. 


17038 (ANL/APS/LS—184, pp. 6, Paper 15) Emittance mea- 
surements of CESK using the emitted radiation from a 
short-period undulator. Mills, D.M. (Argonne National Lab., IL 
(US)); Viecaro, P.J.; Merlini, A.; Shen, Q.; Finkelstein, K. Argonne 
National Lab., IL (United States). Advanced Photon Source Acceler- 
ator Systems Div. Jan 1992. In Selected publications related to the 
experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OST!; NTIS; INIS. 
The horizontal and vertical emittance of the Cornell Electron 
Storage Ring (CESR) was measured using the radiation emitted 
from a short-period (3.3 cm) 123-pole undulator. Average horizontal 
and vertical emittances measured by this technique were 80 nm- 
rad and 1.75 nm-rad, respectively. These compare faverably with 
the results from a charge-coupled device (CCD) system routinely 
used at CESR and with the calculated values of 65 nm-rad and ~1 
nm-rad for the horizontal and vertical emittances respectively. 


17039 


chrotron light sources with multiple insertion devices. 
Galayda, J. (Argonne National Lab, IL (US)); Fauchet, A.M. Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Jan 1992. DOE Contract W-31109-ENG- 
38. In Selected publications related to the experimental facilities of 
the Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

The stability requirements of the next generation of synchrotron 
radiation facilities have been achieved on insertion device beam- 
lines of existing rings. However, one insertion device (ID) affects 
the stored beam and hence the performance of all the other beam- 
lines. Since the effects of the undulators are cumulative, higher 
levels of performance are required of the accelerator in order to 
meet and exceed present day standards in rings with many undu- 
lators. This paper will report experience to date in the areas 
mentioned above at several multi-undulator facilities and efforts to 
address these problems at facilities in the planning and construc- 
tion phase. Section I! will treat orbit control and feedback. Section 
lil will describe work on linear and nonlinear effects of ideal undula- 
tors in accelerators. Section IV will mention undulator imperfections 
and the demands they make on the accelerator control system. 


(ANU/APS/LS—184, pp. 4, Paper 23) Operation of syn- 


17040 (ANL/APS/LS—184, pp. 27, Paper 35) Cleaning of 
aluminum after machining with coolants. Roop, B. (Argonne Na- 
tional Lab., IL (US)). Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. Jan 1992. DOE 
Contract W-31109-EN‘G-38. In Seiected publications related to the 
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experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 

An x-ray photoemission spectroscopic study was undertaken to 
compare the cleaning of the Advanced Photon Source (APS) alu- 
minum extrusion storage ring vacuum chambers after machining 
with and without water soluble coolants. While there was significant 
contamination left by the coolants, the cleaning process was capa- 
ble of removing the residue. The variation of the surface and near 
surface composition of samples machined either dry or with 
coolants was negligible after cleaning. The use of such coolants in 
the machining process is therefore recommended. 


17041 (ANL/APS/LS—184, pp. 9, Paper 71) Dose estimates 
for the 1104 m APS storage ring. Moe, H.J. Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator 
Systems Div. Jan 1992. In Selected publications related to the ex- 
perimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 
The estimated dose equivalent rates outside the shielded stor- 
age ring, and the estimated annual dose equivalent to members of 
the public due to direct radiation and skyshine from the ring, have 
been recaicuiated. The previous estimates found in LS-84 and cited 
in the 1987 Conceptual Design Report of the APS required revision 
because of changes in the ring circumference and in the proposed 
location of the ring with respect to the nearest site boundary. The 
values assumed for the neutron quality factors were also overesti- 
mated (by a factor of 2) in the previous computation, and the 
correct values have been used for this estimate. The methodology 
used to compute dose and dose rate from the storage ring is the 
same as that used in LS-90. The calculations assumed 80 cm thick 
walls of ordinary concrete (or the shielding equivalent of this) and a 
roof thickness of 1 meter of ordinary concrete. The circumference of 
the ring was increased to 1104 m, and the closest distance to the 
boundary was taken as 140 m. The recalculation of the skyshine 
component used the same methodology as that used in LS-84. 


17042 (ANL/APS/LS—184, pp. 7, Paper 72) Dose estimates 
for the heavy concrete ratchet wall configuration. Knott, M.J.; 
Moe, H.J. Argonne National Lab., IL (United States). Advanced 
Photon Source Accelerator Systems Div. Jan 1992. In Selected 
publications related to the experimental facilities of the Advanced 
Photon Source, 1987-1991. 741p. Order Number DE92014067. 
Source: OSTI; NTIS; INIS. 

During the 1987 meeting of the APS User's Subcommittee on 
Conventional Facilities, we were urged to study changes in shield- 
wall geometry for the storage ring so as to provide an increased 
portion of the photon beam outside that shield. The shield-wall po- 
sition, with respect to the source point, is a geometric function of 
the thickness of the wall, the clearance between the photon beam 
inside the wall (front-end area), and the corresponding clearance 
outside the wall. The relationship of any of these three dimensions 
and the resulting movement of the ratchet portion of the wall (and 
thus the portion of the beam line outside the shield) is about one- 
to-eleven, so that for each inch given up in clearance or wall 
thickness, eleven inches of beam-line length is exposed. Unfortu- 
nately, the two clearances were already considered minimal, and 
the shield-wall thickness determines the radiation dose received on 
the operating floor and is not really a ‘free parameter”. The first 
change made in geometry was to consider the use of heavy con- 
crete for the wall construction. (The inner wall and roof are still 
considered to be normal concrete.) A thickness of 0.56 m was cho- 
sen, since that provided the same shield quality as the former 
0.8-m normal concrete wall. The ratchet thickness itself was left at 
0.8 m for several reasons: the wall encloses a lead/concrete plug 
of 0.8 m total length; there is only a one-to-one relationship be- 
tween this dimension and the beam-line length exposed; and the 
0.8-m length will prove to be important in consideration of the 
forward-angle bremsstrahlung radiation. 


17043 (ANL/APS/LS—184, pp. 12, Paper 73) A program for 
synchrotron radiation dose calculations. Alp, E.E. Argonne 
National Lab., iL (United States). Advanced Photon Source Acceler- 
ator Systems Div. Jan 1992. In Selected publications related to the 
experimental facilities ef the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 


ERA Vol. 18, No. 6 351 





43 PARTICLE ACCELERATORS 
4304 Storage Rings 


The computer program PHOTON was obtained from Brookhaven 
National Laboratory (courtesy D. Chapman, NSLS), and has now 
been installed at APS VAX. In the following a brief description of 
the program and how to access to it is described with an example. 
A detailed manual for the program is also available. The program 
is developed to calculate the transmitted and scattered spectra of 
the synchrotron radiation, as it passes through series of filters. The 
source can be a bending magnet or a wiggler. This can be gener- 
ated for any bending magnet or a wiggler source by varying ring 
energy, the critical energy and opening angles of the radiation 
beam. Monochromatic beams to white radiation can be treated. Fil- 
ter materials can be pure elements or composites. The absorption 
cross-sections of all elements for covering 10-* to 10° keV are 
now included in a table, which can be accessed by giving the 
atomic symbol. 


17044 (ANL/PHY-93/1) Laser cooling of a stored lon beam: 
A first step towards crystalline beams. Hangst, J.S. Argonne 
National Lab., IL (United States). Sep 1992. 124p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93010301. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report discusses: a brief introduction to storage rings; crys- 
talline beams; laser cooling of ion beams; description of astrid-the 
experimental setup; first experiments with lithium 7 ion beam; ex- 
periments with erbium 166 ion beams; further experiments with 
lithium 7 ion beams; beam dynamics, laser cooling,and crystalline 
beams in astrid; possibilities for further study in astrid. 


17045 (KFT--91-40) Dynamic aperture of NR-2000 in the 
work regime with a small radiation emittance. Zelinskij, A.Yu.; 
Karnaukhov, |.M.; Kononenko, S.G.; Tarasenko, A.S. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [7p.] 
(In Russian). Order Number DE93621006. Source: OSTI; NTIS 
(US Sales Only); INIS. 

NR-2000 is an electron storage ring installation with 6-pole 
magnets compensating its chromatism. The results of NR-2000 dy- 
namic aperture numerical modelling in 6-dimension space are 
given. Perturbation of the equilibrium orbit and that of magnetic 
field up to the third order of magnitude were taken into considera- 
tion. Calculations were made according to DeCA programme. 7 
refs.; 5 figs. (author). 
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Refer also to citation(s) 16861 


17046 (DOE/FTR-93009736) [The Lecla 360 Scanning Elec- 
tron Microscope (SEM) system]: Foreign trip report, February 
12-17, 1993. Coleman, K.C. EG and G Mound Applied Technolo- 
gies, Miamisburg, OH (United States). 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. Order Number DE93009736. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this trip was to verify the Lecia 360 Scanning 
Electron Microscope (SEM) system from Lecia Instruments meets 


Mound’s Acceptance specifications before the system is shipped 
from the United Kingdom. 


17047 (FTINT—33-89) Stable film squids with bridge con- 
tacts of In-Sn alloy. Golovanev, E.A. (and others); Sorokin, A.M.; 
Til’chenko, E.N. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. Nizkikh Temperatur. 1989. [17p.] (In Russian). 
Order Number DE93612523. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Simple in design and easy to manufacture DC-SQUIDs with 
bridge In-Sn contacts are developed. The flux resolution is ~ 
10@p /,/Hz and the energy resolution is 1-~2°-10-%°J/Hz at a fre- 
quency above 1-2 Hz. The SQUIDs can operate with attached film 
input coils of 1-— H with coupling coefficient 0,4, their characteris- 
tics are stable in time and immune to external constant magnetic 
fields and they can be used in medium-sensitivity magnetometers. 
12 refs.; 8 figs.; 2 tabs. 
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17048 (SAND—92-2798) Training and Qualification Program 
at the Saturn Facility. Artman, W.D.; Sullivan, J.J.; De La O, R.V.; 
Zawadzkas, G.A. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1993. 114p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO4-76DP00789. Order Number 
DE93009436. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the Training and Qualification Program at 
the Saturn Facility. The main energy source at Saturn is the Saturn 
accelerator which is used to test military hardware for vulnerability 
to X-rays, as well as to perform various types of plasma radiation 
source experiments. The facility is operated and maintained by a 
staff of twenty scientists and technicians. This program is designed 
to ensure these personnel are adequately trained and qualified to 
perform their jobs in a safe and efficient manner. Copies of actual 
documents used in the program are included as appendices. This 
program meets all the requirements for training and qualification in 
the DOE Orders on Conduct of Operations and Quality Assurance, 
and may be useful to other organizations desiring to come into 
compliance with these orders. 
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Refer also to citation(s) 15324, 15573, 15581, 15613, 15625, 
16545, 16690, 17273, 17319, 17465, 17498, 17760, 17761, 17786, 
17787, 17968, 18020, 18075, 18095, 18127, 18135, 18220, 18242, 
18397, 18398, 18596, 18598 


17049 (ANL-HEP-TR-92-122) Final report on cost estimate 
of forward superconducting air core toroid. Fields, T. Argonne 
National Lab., IL (United States). Dec 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (SDC—92-384). Order Number DE93005549. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An independent cost-estimate for key components of the forward 
superconducting air core toroid (ACT) was obtained in May 1992 
fromm an experienced manufacturer of large cryogenic vessels. This 
new cost estimate is summarized in this report. It implies that a suit- 
ably designed ACT may have a cost which is approximately equal 
to that of the presently designed SDC forward iron core toroid. 


17050 (BARC—1992/E/010) IBM PC based data acquisition 
and processing package for an organic mass spectrometer 
(VG micro mass 7070F). Pushpa, K.K. (Bhabha Atomic Research 
Centre, Bombay (india). Chemistry Div.); Annaji Rao, K. Bhabha 
Atomic Research Centre, Bombay (india). 1992. [42p.] Order Num- 
ber DE93616642. Source: OSTI; NTIS (US Sales Only); INIS. 

The manual processing and mass marking of data obtained from 
mass spectrometer through UV oscillograph is tedious and quite 
time consuming. This report describes interconnection of an IBM 
PC through an ADC interface to the mass spectrometer to acquire 
and store the mass spectral data and offline processing. A menu 
driven software in Turbo Pascal has been developed for this pur- 
pose which is described in detail. (author). 3 refs., 17 figs., 2 tabs. 


17051 (BNL-48457) Timing resolution of “Shisk-Kebab” 
lead _ scintillator sandwich calorimeters. Kistenev, EE. 
(Brookhaven National Lab., Upton, NY (United States)); White, S.; 
Pischalnikov, Y.; Protopopov, Y.; Rykalin, V. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9209263-12: 3. international conference on 
calorimetry in high energy physics, Corpus Christi, TX (United 
States), 29 Sep - 2 oct 1992). Order Number DE93009332. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have constructed lead scintillator sandwich calorimeters with 
1/4 x_ sampling frequency and total thickness ~16x0. The 4 mm 
thick scintillator plates are read out by wavelength shifter fibers 1 
mm in diameter which pass through holes penetrating the plates 
on a .95 cm x .95 cm grid (Shish-Kebab geometry). We tested 
these modules in the A2 test beam at Brookhaven using low 
energy electrons and hadrons. Results are here presented on elec- 
tron energy and time-of-flight resolution obtained with various 
combinations of scintillators and wavelength shifters. We also de- 
scribe results on e/x separation obtained with a new technique for 
the longitudinal segmentation. 





17052 (BNL-48506) Radiation damage in BaF, crystals. 
Woody, C.L.; Kierstead, J.A.; Levy, P.W.; Stoll, S. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-911106—-101: 1991 Institute of Electrical and 
Electronic Engineers (IEEE) nuclear science symposium and medi- 
cal imaging conference, Santa Fe, NM (United States), 2-9 Nov 
1991). Order Number DE93009350. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The effects of radiation damage and recovery have been studied 
in BaF, crystals exposed to ®°Co radiation. The change in optical 
transmission and scintillation light output have been measured as a 
function of dose up to 4.7 x 10® rad. Although some crystals 
exhibit a small change in transmission, a greater change in scintil- 
lation light output is observed. Several 25 cm long crystals 
whichhave been irradiated show large changes in both transmis- 
sion and light output. Recovery from radiation damage has been 
studied as a function of time and exposure to UV light. A long lived 
radiation induced phosphorescence has been observed in all irradi- 
ated samples which is distinct from the standard fast and slow 
scintillation emissions. The emission spectrum of the phosphores- 
cence has been measured and shown a peakat ~330 nm, near the 
region of the slow scintillation component. Results are given on the 
dependence of the decay time of the phosphorescence with dose. 


17053 (BONN-IR-92-38) Identification of electrons from 
semileptonic b quark decays. Determination of Tsub(banti b)/ 
Thaqd at the Z° resonance with the OPAL detector. Rolinik, A. 
Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. May 1992. 
112p. (In German). Order Number DE93780240. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A procedure for the identification of electrons in multinadronic Z° 
decays with the OPAL Detector has been developed. With this 
method electrons with high momentum and high transverse mo- 
mentum to the closest jet can be Kentified in the barrel region 
(vertical stroke cos vertical stroke < 0.7) of the detector. The par- 
tial width Tsub(banti b) was measured by counting the number of 
electrons with p > 4 GeV/c and p, > 0.8 GeV/c. In a total of 
136000 multihadronic Z° decays recorded with the OPAL detector 
in 1990 about 1300 electrons were registered. Using the semilep- 
tonic branching ratio Br(b — e) as determined by CLEO at the Y 
(4S) resonance, we obtain a value of Tsub(banti b) = 394 + 13 
(stat.) + 32 (sys.) MeV. The precise knowlegde of the momenta of 
charged paticles is an important input to most of the OPAL physics 
analysis. To guarantee a good momentum resolution over a long 
period of time, calibration and monitoring of the tracking chambers 
an efficient optical system with two UV-Lasers was installed. In 
each half of the 24 sectors two parallel beams with a relative dis- 
tance of 10 mm are provided. The system for the active control of 
the beam positions and also the method for recording calibration 
events during regular e*e~ data taking are described. (orig.). 


17054 (CEA-CONF—11166) SICAL, a small-angle solid-state 
luminosity calorimeter for ALEPH. Vallage, B. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'instrumentation Associee. 1991. [5p.] (CONF- 
911106—: 1991 Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium and medical imaging confer- 
ence, Santa Fe, NM (United States), 2-9 Nov 1991). Order Number 
DE93618527. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to increase the precision of the luminosity measurement 
and to benefit from the smaller diameter of the LEP beam pipe, a 
new luminometer is being built at Saclay, in collaboration with 
CERN and INFN-Pisa. We describe the design of this calorimeter 
consisting of 2 cylinders of 12 layers each. Each layer contains 
tungsten, used as converter, and silicon crystals, divided in pads, 
as sensitive medium. The expected performances are reviewed. 
Special attention is given to the systematic errors. A prototype of 
this detector has been exposed to a 50 GeV electron beam at 
CERN in order to check the behaviour of the silicon detectors, 
front-end electronics and full digitization and readout chain. 


17055 (CEA-DAPNIA-92-01) Scintillating fibers for tracking 
at LHC. Baton, J.P.; Chipaux, R.; Pansart, J.P.; Poinsignon, J.; 
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Rebourgeard, P.; Thomas, J.F. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. d'Astrophysique, de la Physique 
des Particules, de la Physique Nucleaire et de |’Instrumentation 
Associee. Feb 1992. [37p.] Order Number DES93619515. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this report we address the technical feasibility of a tracker 
made with SciFi considering the present know-how. In particular, 
the mechanical design and the readout shoukd be kept realistic. 
The technical difficulties, which result in very low numbers of pho- 
toelectrons have not yet been overcome, and the consequences 
have not been always fully included in simulations. The report is 
organized as follows: In the first section we recall the LHC environ- 
ment constraints on a SciFi tracker. The next section lists the 
possible readouts and some of their consequences. Section 4 sum- 
marizes the properties of plastic SciFi available today, and in 
section 5 capillaries are briefly reviewed. In sections 6 and 7 we try 
to look at what a tracking detector made of SciFi could look like. 
More details are given in the appendices. We have left aside the 
questions of price and alignment. 


17056 (CEA-DAPNIA-SPhN-92-07) The EFFE project. Sida, 
J.L. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Astrophysique, de la Physique des Particules, de la 
Physique Nucleaire et de |'instrumentation Associee); Alamanos, 
N.; Auger, F.; Gillibert, A.; Liguori, R.; Pierroutsakou, DCEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'instrumentation Associee. Mar 1992. [4p.] Order 
Number DE93618532. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of EFFE project is to measure at Ganil, using the 
LISES facility, the fusion and transfer cross section of 7:9:1911Be + 
238) at sub-barrier energies. Due to the high fissility of the target, 
any nuclear reaction induces two fission fragments. The fission 
products will be detected in parallel plates. In order to discriminate 
between fusion and other reactions, the remaining part of the pro- 
jectile will be measured in a four-pi plastic detector. Its presence 
will be the signature of a transfer reaction when its absence will 
sign complete fusion. The discrimination between the two kinds of 
ions will be provide by determining the velocity, a gross discrimina- 
tion by the range and energy losses. The apparatus of EFFE 
project is presented and explained. 


17057 (CEA-DAPNIA-SPP-92-08) The Delphi time projec- 
tion chamber. Sacquin, Y. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d'Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de |’instrumentation Asso- 
ciee. Apr 1992. [13p.] (CONF-920219-: 6. international wire 
chamber conference: wire chambers - recent trends and alterna- 
tive techniques, Vienna (Austria), 17-21 Feb 1992). Order Number 
DE93618528. Source: OSTI; NTIS (US Sales Only); INIS. 

The DELPHI central tracking device, a Time Projection Chamber, 
is described. Its performances in terms of resolution and particle 
identification are reviewed. Details on operation procedure, as cali- 
bration and distortion studies, are given. 


17058 (CEA-LNS-Ph-92-18) Does Saturne need a SPES 5. 
Kunne, R.A. Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). 1992. [14p.] Order Number 
DE93618524. Source: OSTI; NTIS (US Sales Only); INIS. 

A part of the discussion about new projects for Saturne Il, a 
large acceptance spectrometer is proposed, built largely of existing 
elements. This SPES 5 might be used for experiments where the 
detection and momentum analysis of more than one particle is de- 
sired. An on-line selection of the particle momenta, their invariant 
mass or missing mass might be added. Such a spectrometer is 
complementary to the existing spectrometers, as it combines a 
large acceptance with a still reasonable resolution. The spectrome- 
ter may be placed in the target area of SPES 4, replacing the 
existing magnet Hermaphrodite. This way it can serve both as a 
stand-alone spectrometer, as well as a secondary detector in the 
target area of SPES 4. 


17059 (CEA-R-5603) Development of a drift tissue equiva- 
lent proportional counter for radiation protection personnel 
dosimetry. Bordy, J.M. CEA Centre d'Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire; 
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Conservatoire National des Arts et Metiers (CNAM), 75 - Paris 
(France). Apr 1992. [181p.] (In French). Order Number 
DE93619466. Source: OSTI; NTIS (US Sales Only); INIS. 

A new mukttcellular geometry for proportional counter has been 
developed. It is made of several drift regions which are some holes 
drilled in the cathode in front of anodes wires. The present work is 
made of 3 parts: (1) A theoretical evaluation of the multicellular 
counter characteristics: the sensitivity increases by a factor 15 vs 
the Tinelli Merlin-Gerin counter; the chord length distribution study 
shows the possibility to use a Dirac function for the dosimetry cal- 
culations; a tissue equivalent gas mixture based on argon and 
propane is designed. (2) The production of a monocellular 
prototype made of a hole and a needle shaped anode. (3) An ex- 
perimental study of the prototype electrical characteristics and a 
computation of the electrical field in the counter. The focalization 
and the electron drift into the hole, the proportional operating mode 
are shown. Irradiations in front of photon and neutron sources ver- 
ify these results. 


17060 (CEA-R-5605) Multisphere system neutron spec- 
trometry applied to dosimetry for the personnel. Allinei, P.G. 
(CEA Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France)). CEA Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). 1992. [125p.] (In French). Order Number 
DE93618518. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron dosimetry is a necessity that must be dealt with in order 
to ensure efficient monitoring of all personnel regarding radiology 
safety. Dosimetric variables are difficult to measure for they are de- 
pendent on complex functions evolving with the energy of neutrons, 
which forces us to determine their energetic distribution. We have 
chosen to use the multisphere system associated to an unfolding 
code in order to perform neutron spectrometry, our purpose being 
to determine these dosimetric variables. The initial stage consists 
in modifying a research code, the code SOHO, in order to adapt it 
to our needs. The resulting new version was subsequently tested 
and proven successful by means of computerized simulations. Af- 
terwards, we used reference dosimetric and spectral beams to 
confirm the position results previously obtained. At the time of this 
test, the code SOHO yielded results coherent with the theoretical 
values, and even allowed the quantity of radiation diffused by the 
laboratory structures to be estimated. The final part of this study 
consists in applying the previously perfected technique to authentic 
situations. The results thus obtained are compared to those ob- 
tained by conventional methods in order to reveal the interest of 
neutron spectrometry used for dosimetry of the personnel. 


17061 (CNIC—00519) Establishment and application of 
standard devices for radioactivity measurement. Zhou Chang- 
gui (Nucl. Power Inst. of China, Sichuan (China)); Li Xingyuan; 
Chen Zigen. China Nuclear Information Centre, Beijing, BJ (China). 
Mar 1991. [8p.] (In Chinese). (SINRE—0029.). Order Number 
DE93612636. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to establish the radioactivity measurement standards a 
476-y coincidence apparatus and a 47ry ionization chamber have 
been installed in the laboratory. The 478-7 coincidence apparatus 
is for absolute measurement, and its uncertainty is +(0.3~5)%. 
The 47-7 ionization chamber is for working standard, and its uncer- 
tainty is +(1~5)%. The combination of these devices can meet the 
quality requirements controlled by National Verification System in 
the transfer of radioactivity values. 


17062 (CNIC-00538) Ambient dose equivalent and direc 
tional dose equivalent instruments. Jin Hua (China Inst. of 
Atomic Energy, Beijing (China)). China Nuclear Information Centre, 
Beijing, BJ (China). Aug 1991. [11p.] (In Chinese). (IAE—0095.). 
Order Number DE93612543. Source: OSTI; NTIS (US Sales Only); 
INIS. 


According to definitions of the new operational radiation quanti- 
ties for environmental (area) monitoring recommended by the 
International Commission of Radiation Units and Measurements 
(ICRU) report 39, a spherical ambient dose equivalent meter and a 
parallel-plane directional dose equivalent meter were designed and 
developed. Experimental measurements for main performances 
and calibrations for response factors were made. 
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17063 (CNIC—00561) A 64 x 4096 time to digital converter 
with never losing simultaneous events for thermoneutron 
scattering time of fly measurement. Jin Yuheng (China Inst. of 
Atomic Energy, Beijing (China)); Zhang Jiahong; Wan Yuging. 
China Nuclear Information Centre, Beijing, BJ (China). Oct 1991. 
[7p.] (IAE-—0076.). Order Number DE93612578. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new intelligent time to digital converter is introduced, including 
its operating principle, circuit design and specificities. Starting a 
common trigger pulse, it can measure 64 event time intervals and 
never loses them, which belong to simultaneous events. The mini- 
mum resolution time is 0.5 ys, channel width range is 1 to 255 
times 0.5 ws for programming select, maximum converter range 
with offset can reach 13 bits. The converter has a capacity of 
higher automatic control, and specially fits such situations that the 
time spectrum would be obtained under very low background. 


17064 (CNIC—00564) Determination of radium by a-inner 
scintillation. Zhu Tianxia (Beijing Research Inst. of Chemical Engi- 
neering and Metallurgy (China)). China Nuclear Information Centre, 
Beijing, BU (China). Nov 1991. [10p.} (in Chinese). (BICM—0002.). 
Order Number DE93612637. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A method of measuring radium by a-inner scintillation is intro- 
duced, which is similar to the detection of scintillation chamber with 
zero volume. The formation of samples and scintillation substances 
is also similar to G-liquid scintillation but it is mixed between solids. 
By this method the radionuclides are absorbed, filtrated, dried and 
evenly mixed with ZnS(Ag), then sealed up for measuring. Under 
specified conditions and in the range of 4~8 MeV (a-oneuyy), the 
4x detecting efficiency is 95+1%. It can rapidly measure *°Ra in 
samples taken from uranium ore processing. The determination cy- 
cle for batch processing (6 samples and in liquid) is about 6 hours. 
It can also measure °@°Ra and ~4Ra in environmental samples of 
soil, water and biology. The determination cycle is 4~6 days that is 
less than half of the cycle of emanation method and the detection 
limit is 1.5 x 10-4 Bq. 


17065 (CNIC—00571) Improvement of the focal-plane detec- 
tor system for medium heavy ions. Wan Yude (China Inst. of 
Atomic Energy, Beijing (China)); Li Zhongzhen. China Nuclear In- 
formation Centre, Beijing, BJ (China). Jan 1992. [6p.] (In Chinese). 
(IAE-0099.). Order Number DE93612606. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An improved medium heavy ion focal-plane detector system (500 
mm long) was tested with beam and has been used in nuclear 
physics experiment. The measured results at tandem accelerator 
with 66 MeV 1*C beam are: the energy resolution of the residual 
energy E detector is about 7%. The experiment of particle discrimi- 
nation has been performed. 


17066 (CNIC—00591) Calibration and evaluation of neutron 
moisturemeter. Tang Zhangxiong (inst. For Application of Atomic 
Energy, CAAS (China)); Hu Jiangchao; Sun Laiyan; Wang Huaihui; 
Wu Weixue. China Nuclear Information Centre, Beijing, BU (China). 
Feb 1992. [14p.] (CSNAS—0054.). Order Number DE93614472. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Factors influencing the calibration curve of neutron moisture me- 
ter, such as soil type, texture, volume weight and depth, were 
studied. When the soil bulk density water content is between 15% 
to 45%, the calibration curve is approximately a straight line, and 
the intercept and slope are only influenced by the above factors. 
The growing plants also influence the calibration curve slightly. The 
measuring error for top soil (< 20 cm) is larger. The relative error 
between neutron method and weighing method is about 8%. The 
neutron method has many advantages such as non-interfering, 
simple, fast and non-time-delay. 


17067 (CRN-92-44) Design and hybridization of spectro- 
metric amplification line with low background noise. Sun, S. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucieaires. 
Jul 1992. [89p.] (In French). Order Number DE93612607. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The work of this thesis must be associated with the realization of 
EUROGAM detector. This device will be composed in a first time 





of 45 Germanium gamma radiation detectors (each being sur- 
rounded with 10 BGO detectors). The purpose of this thesis was 
the design and the miniaturization of the amplification line which 
must be associated with each Germanium detector (are also in- 
cluded the circuit of ballistic shortage correction). The design and 
study of amplifier has been effected with the help of computer- 
aided design in using SPICE software. The details are explained 
widely but in another part, the author studies the theoretical inter- 
pretation of disturbing phenomena. 


17068 (DESY-—92-123A, pp. 63-82) Vertex detector B 
tagging at linear colliders. Borner, H. (CERN, Geneva (Switzer- 
land)); Grosse Wiesmann, P. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In Ete collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We study the possibility to tag b-quark jets with modern Si-vertex 
detectors at a linear collider with a center of mass energy of 500 
GeV. A simple parametrization for the vertex detector resolution is 
used, which compares well with the performance of existing detec- 
tors. As an example for a boosted two jet configuration, we study 
the Higgs production via vector boson fusion. By counting the num- 
ber of charged particle tracks with significant impact parameters 
per jet, sizable tagging efficiencies coupled with a strong suppres- 
sion of charm and light quarks can be expected. Three variables 
calculated from those tracks are investigated to further enhance 
the favour or purity of the jets. We investigate the sensitivity of our 
tagging strategy on the assumed vertex detector resolution and on 
the influence of inefficiencies in tracking and of incorrectly mea- 
sured impact parameters. Our results do not critically depend on 
these variations and can also be considered as being relatively ro- 
bust against possible beam induced backgrounds. (orig.). 


17069 (DESY—92-123A, pp. 379-391) Monitoring the lum 
nosity spectrum. Frary, M.N. (Univ. Coll, London (United 
Kingdom). Dept. of Physics and Astronomy); Miller, D.J. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
In E*e~ collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. Pt. A. 489p. Order Number DE93774694. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Beamstrahlung at a high energy linear collider will give a long 
tail to the distribution of effective collision energy. These will also 
be a significant momentum spread within each accelerated bunch. 
We discuss ways of monitoring these effects, with special attention 
to studies of the possible structures at the top-antitop threshold, 
and conclude that sufficiently precise techniques can be devised - 
if the momentum spread in the linac can be kept small. (orig.). 


17070 (DESY—92-148) On the cross calibration of calorime- 
ters at ep colliders. Bluemiein, J.; Klein, M. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Nov 1992. 12p. Order Number DE93780254. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is demonstrated that the comparison of cross sections mea- 
sured in inclusive deep inelastic electron-proton scattering with 
electrons and hadrons only can be utilized to recognize or even 
determine the size of absolute energy miscalibration of electromag- 
netic and hadronic calorimeters. The method is illustrated for the 
case of the HERA detector H1. (orig.). 


17071 (DESY-92-150) ZEUS contributed papers to 
CHEP92. ZEUS Data Acquisition Group. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Oct 1992. 7Op. 
(CONF-920966—-: 10. conference on computing in high energy 
physics, Annecy (France), 21-25 Sep 1992). Order Number 
DE93780255. Source: OSTI; NTIS (US Sales Only); INIS. 

At the Computing in High Energy Physics conference, CHEP92 
Annecy 21st - 25th September 1992, the ZEUS data acquisition 
groups contributed a number of papers, as a result of plenary, par- 
allel and poster session contributions. These papers are appended 
after the index list and a figure which gives a schematic overview 
of the acquisition system. The papers give up-to-date information 
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concerning the ZEUS data acquisition system and the experience 
gained during the first HERA running period in 1992. (orig.). 


17072 (DOE/ER/40367-2) Radiation damage in silicon de- 
tectors: Summary progress report, July 15, 1987-November 
30, 1989. Russ, J.S. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). Feb 1990. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-87ER40367. Order Number 
DE93009372. Source: OSTI; NTIS; INIS; GPO Dep. 

The study of the radiation damage and energy loss mechanisms 
in silicon diode detectors has been made. The combined work of 
the first and second years has led to an estimate of the neutron 
flux expected from iron calorimetry at the SSC. This yield com- 
pares well to the flux calculated in detail via the ORNL CALOR 
program and is consistent with a much simpler picture that gives 
an excellent representation of the data with far less computation. In 
Fe absorbers spallation processes followed by simple, isotropic 
neutron evaporation account for the dominant low-energy neutron 
flux. The energy transport, important for compensated hadronic 
calorimetry, is shared between the numerically dominant 1 MeV 
neutron flux and the higher energy spallation flux. This makes it 
conceivable to design compensated calorimeters with neutron mod- 
erators to reduce the damage in silicon. Furthermore, the high 
energy neutron flux can be counted in silicon detectors to enhance 
the hadronic signal. 


17073 (DOE/ID/12584—-110) Evaluation of thoron-daughter 
instruments. George, J.L. Chem-Nuclear Geotech, Inc., Grand 
Junction, CO (United States). Sep 1992. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
861D12584. (GJPO-53). Order Number DE93007937. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several DOE decontamination and decommissioning sites need 
to accurately measure thoron-daughter concentrations during de- 
contamination efforts. Because the workers at these sites receive 
their dose from thoron-daughters rather than thoron gas, the 
thoron-daughter concentration is the measurement of interest. 
Some instruments currently used for making radon-daughter con- 
centration measurements also claim the ability to measure 
thoron-daughter concentrations. This study evaluated the validity of 
those claims. 


17074 (ENEA-RT-INN—91-41) NEBRASCA: Monte Carlo 
code for simulation of neutron sources from deuteron photo- 
disintegration. Coceva, C.; Cupini, E.; Ferro, G. ENEA, Bologna 
(Italy). Sep 1992. 44p. (RT/INN-91-41). Order Number 
DE93778211. Source: OSTI; NTIS (US Sales Only); INIS. 

The Monte Carlo code NEBRASCA, described in this paper, 
calculates the relevant characteristics of neutron sources for time- 
of-flight spectrometry, obtained from Bremsstrahlung radiation 
interacting with a deuterated target. The target may have different 
shapes and may include absorbing or moderating materials. 
Source characteristics, such as neutron intensity, resolution func- 
tion, figure of merit and average moderation distance, may be 
calculated as a function of neutron direction and of neutron energy, 
including the thermal region too. The code input is described in de- 
tail and an example of output is given. 


17075 (ETDE-IT-93-70) Neutron decay of isolated nuclear 
levels excited by gamma-rays. Coceva, C. ENEA, Bologna 
(Italy). 1991. 14p. (CONF-910503-31: International conference on 
nuclear data for science and technology, Juelich (Germany), 13-17 
May 1991). Order Number DE93774315. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In reviewing theoretical and experimental aspects relevant to 
photo-neutron reactions in gamma ray spectroscopy, this paper lim- 
its its considerations to low energies where the reactions proceed 
through compound nucleus states. Starting with the example of Fe 
56 exposed to Bremsstrahlung radiation, the study of cross section 
and angular distribution relevant to photon-neutron reactions 
includes a method to determine all possible reaction channels be- 
tween initial and final states. The review of the principles relevant to 
experimental techniques deals with how to determine the neutron 
detector absolute efficiency and sample photon flux in deducing 
cross-sections from measured neutron spectra. Here, attention is 
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focussed on the problem presented by the random occurrence of 
start signals in the implementation of time-of- flight measurement. 


17076 (FNAL/C—92/288) A comparison of high-speed links, 
their commercial support and ongoing R&D activities. Gonza- 
lez, H.L. (Fermi National Accelerator Lab., Batavia, IL (United 
States)); Barsotti, E.; Zimmermann, S.; Nomachi, M.; Sasaki, O. 
Fermi National Accelerator Lab., Batavia, IL (United States). Oct 
1992. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-921005-28: Institute of 
Electrical and Electronic Engineers (IEEE) nuclear science sympo- 
sium and medical imaging conference, Orlando, FL (United 
States), 26-31 Oct 1992). Order Number DE93008134. Source: 
OSTI; NTIS; GPO Dep. 

Technological advances and a demanding market have forced 
the development of higher bandwidth communication standards for 
networks, data links and busses. Most of these emerging stan- 
dards are gathering enough momentum that their widespread 
availability and lower prices are anticipated. The hardware and 
software that support the physical media for most of these links is 
currently available, allowing the user community to implement fairly 
high-bandwidth data links and networks with commercial compo- 
nents. Also, switches needed to support these networks are 
available or being developed. The commercial suppose of high- 
bandwidth data links, networks and switching fabrics provides a 
powerful base for the implementation of high-bandwidth data acqui- 
sition systems. A large data acquisition system like the one for the 
Solenoidal Detector Collaboration (SDC) at the SSC can benefit 
from links and networks that support an integrated systems engi- 
neering approach, for initialization, downloading, diagnostics, 
monitoring, hardware integration and event data readout. The issue 
that our current work addresses is the possibility of having a chan- 
neVnetwork that satisfies the requirements of an integrated data 
acquisition system. In this paper we present a brief description of 
high-speed communication links and protocols that we consider of 
interest for high energy physic High Performance Parallel Interface 
(HIPPI). Serial HIPPI, Fibre Channel (FC) and Scalable Coherent 


Interface (SCI). In addition, the initial work required to implement 
an SDC-like data acquisition system is described. 


17077 (FNAL/C—92/354-E) Performance of the CDF Silicon 
VerteX detector. Schneider, O. (Lawrence Berkeley Lab., CA 
(United States)). The CDF Collaboration. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Nov 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-921122-45: Meeting of the Division of 
Particles and Fields of the American Physics Society, Batavia, IL 
(United States), 10-14 Nov 1992). Order Number DE93008139. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The current status of the online and offline performance of the 
CDF Silicon VerteX detector is presented. So far, at low radiation 
dose, the device delivers good quality data. After the latest align- 
ment using collision data, a spatial resolution of 13 pm is achieved 
in the transverse plane, demonstrating that CDF has a powerful 
tool to detect b decay vertices. 


17078 (FNAL/C—92/368) Operation of the DO uranium 
liquid-argon calorimeter system. Guida, J. (State Univ. of New 
York, Stony Brook, NY (United States)). The DO Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). Dec 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-9209263-11: 3. interna- 
tional conference on calorimetry in high energy physics, Corpus 
Christi, TX (United States), 29 Sep - 2 oct 1992). Order Number 
DE93008143. Source: OSTI; NTIS; INIS; GPO Dep. 

The DO calorimeter consists of three separate cryostats contain- 
ing uranium modules in liquid argon. This odorimeter has 
transverse segmentation of 0.1 x 0.1 in 7 x 0 and consists of 
eight or nine longitudinal readout segments. The coverage in 7 ex- 
tends to 4. As a result of the large coverage and fine segmentation 
there are 50,000 channels of electronics. After a brief description 
of the electronics, stability and noise aspects will be investigated. 
Results of the liquid-argon purity studies will be discssed. The 
backgrounds in the calorimeter due to the Fermilab main ring will 
also be examined. 
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17079 (FNAL-TM—1823) Magnetic fields and SDC endcap 
scintillator performance. Green, D. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jan 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. Order Number DE93008369. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Many detectors designed to operate in colliders contain both 
magnetic fields, usually solenoids, and scintillators. The former is 
known to influence the operation of the latter. A first look is taken in 
this note at the implications of that influence for the SDC detector. 


17080 (FNAL-TM—1826) Magnetic field effects on endcap 
EM calorimetry In SDC. Green, D. Fermi National Accelerator 
Lab., Batavia, IL (United States). 25 Jan 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE93008371. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The SDC calorimeter will be immersed in a strong magnetic field 
in the endcap region because of the solenoid which supplies the 
SDC tracking field. This flux must be returned through the endcap 
region of the electromagnetic (EM) and hadronic (HAD) calorime- 
ters. Since magnetic fields are known to induce changes in the light 
output of plastic scintillator, the endcap will need to be recalibrated 
once the solenoid is energized. In addition, gradients in the field will 
create nonuniformities in the calorimetric response. The “induced 
constant term” in the EM and HAD calorimeters due to the inhomo- 
geneities induced by the magnetic field are here evaluated in order 
to see that SDC performance specifications are not compromised. 


17081 (FNAL-TM-1828) Longitudinal Information and radi 
ation damage in EM calorimetry. Green, D. Fermi National 
Accelerator Lab., Batavia, IL (United States). 5 Feb 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH03000. Order Number DE93010525. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SCC radiation field is higher than that encountered by previ- 
ous hadron collider detectors. In particular, the electromagnetic 
(EM) calorimeter compartment sees the highest radiation dose. 
Since an EM calorimeter also makes the most precise energy 
measurement, special care must be lavished on this part of a 
calorimeter. Previous studies have concentrated on Monte Carlo 
examinations of 2 longitudinal compartments within the EM which 
can alleviate radiation damage. Recently, it was realized that a 
“shower maximum” detector, such as exists in CDF, also contains 
information of the conversion point of an electromagnetic shower. 
As such, it can potentially be used in a fashion analogous to the 
longitudinal compartments, although it is not designed to be opti- 
mized for this role. 


17082 (FNAL-TM-1829) SDC preshower depth and weight- 
ing factor using hanging file data. Green, D. Fermi National 
Accelerator Lab., Batavia, IL (United States). 11 Feb 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93010523. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Often inert material exists in front of a calorimeter. If an electro- 
magnetic (EM) shower initiates in this material, and energy is not 
sampled by the calorimeter, then energy resolution will be 
degraded. It is crucial to minimize the amount of inert material. Al- 
gorithms using a separate readout of the energy early in the 
shower (a “preshower” detector) can also be used to alleviate the 
reduced performance. This problem has previously been studied 
using CDF test beam data. In addition, an EGS simulation was 
used to look at the methods of using the preshower (PS) readout 
to reduce the energy error. 


17083 (GANIL-R-92-12) New representations of AE-Csi ma- 
trix. Automatical identification of light particles. Benlliure, P.; 
Chbihi, A. Grand Accelerateur National d’lons Lourds (GANIL), 14 - 
Caen (France). 1992. [16p.] (In French). Order Number 
DE93618529. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors propose a new representation of a AE-Csl matrix 
that keeps the necessary information for the light particle discrimi- 
nation in INDRA radiation detector. They also propose an automatic 
identification method based upon the fact, that the particle produc- 
tion rate is higher than the production rate of heavier fragments. 





17084 (IFVE-ONF-91-138) Calibration of IHEP-JINR neu- 
trino detector. Bozhko, N.|I. (and others); Borisov, A.A.; 
Bamburov, N.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. [29p.] (In Russian). Order Number 
DE93621170. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of calibration of IHEP-JINR neutrino detector in elec- 
tron beam of 2-5 GeV/c and hadron beam of 1.5-13.5 GeV/c are 
presented. The visible energy, angle and energy resolutions have 
been measured as a function of momentum for target part of de- 
tector, which is the calorimeter with interlived layers of aluminium 
and liquid scintillator. The data about space energy distribution for 
hadron and electromagnetic showers are presented. 14 refs.; 18 
figs.; 3 tabs. 


17085 (INIS-BR-3072) Absolute gamma intensity measure 
of S31. Koskinas, M.F.; Dias, M.S.; Fonseca, K.A. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1991. [1p.] (In Portuguese). (CONF-9109452—: 14. Workshop on 
nuclear physics, Aguas de Lindoia (Brazil), 2 Sep 1991). Order 
Number DE93612638. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. COINCIDENCE METHODS/gamma detec- 
tion; COINCIDENCE METHODS/nai detectors; COINCIDENCE 
METHODS /proportional counters; GAMMA DETECTION/silicon 31; 
AMMONIUM PHOSPHATES; BETA DETECTION; HIGH-PURITY 
GE DETECTORS; IEAR-1 REACTOR; TRACER TECHNIQUES 


17086 (INIS-BR-3073) Crystal growth of mercury lodides 
(Hgl2). Napolitano, C.M. Instituto de Pesquisas Energeticas e Nu- 
cleares (IPEN), Sao Paulo, SP (Brazil). 1991. [1p.] (In Portuguese). 
(CONF-9109452-: 14. Workshop on nuclear physics, Aguas de 
Lindoia (Brazil), 2 Sep 1991). Order Number DE93612524. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL GROWTH/mercury iodides; 
CRYSTAL GROWTH/semiconductor detectors; SEMICONDUCTOR 
DETECTORS/specifications; DOSEMETERS; MONOCRYSTALS; 
PHASE STUDIES; PHOTODETECTORS; SPECIFICATIONS; 
SPECTROMETERS 


17087 (INIS-BR-3074) Alpha particles detection in a spark 
detector. Santos, M.D.S. (Pontificia Univ. Catolica de Sao Paulo, 
SP (Brazil)); Bueno, C.C.; Goncalves, J.A.C. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991. 
[1p.] (In Portuguese). (CONF-9109452-: 14. Workshop on nuclear 
physics, Aguas de Lindoia (Brazil), 2 Sep 1991). Order Number 
DE93612639. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALPHA PARTICLES/spark counters; 
AMERICIUM 241; PERFORMANCE 


17088 


(INIS-BR-3079) Study of fast neutron spectrometry 
with CR-39. Padilha, M.C.; Vilela, E.C.; Khouri, M.C. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1991. [ip.] (In Portuguese). (CONF-9109452-: 14. Workshop on 
nuclear physics, Aguas de Lindoia (Brazil), 2 Sep 1991). Order 
Number DE93612640. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. FAST NEUTRONS/photographic _ film 
detectors; AMERICIUM; BERYLLIUM; CALIFORNIUM 252; PER- 
SONNEL DOSIMETRY; SPECTROSCOPY 


17089 (INIS-mf—13440) Application of radioisotope tech- 
niques in industry and environment protection: Part 2. Institute 
of Nuclear Chemistry and Technology, Warsaw (Poland). 1990. 
[81p.] Order Number DE93616505. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Separate abstracts were prepared for 3 papers published in this 
part of the report dealing with different applications of radiometric 
gages. (A.S.). 


17090 (INIS-mf-13459) Nuclear analysis software. Pt. 2: 
Gamma spectrum analysis, activity calculations and neutron 
activiation analysis (GANAAS). Computer manual series. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Sep 1991. [28p.] 
Order Number DE93619479. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A spectrum acquired with a multichannel analyzer is usually 
stored with a suitable device (tape, cassette tape, diskette, hard 
disk). Every manufacturer of multichannel analyzers uses his own 
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method for storage, and records the spectra in his own format. 
Furthermore, the formats to save the spectra evolve in time: the 
same manufacturer can have several formats for different genera- 
tions of multichannel analyzers. A similar situation prevails with the 
spectrum analysis programmes. They require spectra in a particu- 
lar format as the input to the analysis. Again, these input formats 
are many and differ from each other considerably. SPEDAC set of 
routines was developed to provide the spectroscopist with a tool 
for converting the spectral formats. They can read the spectra 
recorded in a number of formats used in different multichannel an- 
alyzers, to a number of analysis programmes. In fact, all the major 
formats are represented. Another serious problem for the user of a 
stand-alone multichannel analyzer is the transfer of spectra from 
the MCA to the computer. For several well known types of MCAs, 
the Version 5.0 of SPEDAC offers a set of routines for spectrum 
transfer, using the most simple methods of interfacing. All the 
transfer programmes described in this manual have been carefully 
tested with the corresponding stand-alone multichannel analyzers. 


17091 (INIS-mf-13460) Nuclear analysis software. Pt. 1: 
Spectrum transfer and reformatting (SPEDAC). Computer man- 
ual series. International Atomic Energy Agency, Vienna (Austria). 
Sep 1991. [106p.] Order Number DE93619480. Source: OSTI; 
NTIS (US Sales Only); INIS. 

GANAAS (Gamma, Activity, and Neutron Activation Analysis 
System) is one in the family of software packages developed under 
the auspices of the International Atomic Energy Agency. Primarily, 
the package was intended to support the IAEA Technical Assis- 
tance and Cooperation projects in developing countries. However, it 
is open domain software that can be copied and used by anybody, 
except for commercial purposes. All the nuclear analysis software 
provided by the IAEA has the same design philosophy and similar 
structure. The intention was to provide the user with maximum flex- 
ibility, at the same time with a simple and logical organization that 
requires minimum digging through the manuals. GANAAS is a 
modular system. It consists of several programmes that can be in- 
stalled on the hard disk as the are needed. Obviously, some parts 
of they system are required in all cases. Those are installed at the 
beginning, without consulting the operator. GANAAS offers the op- 
portunity to expand and improve the system. The gamma spectrum 
evaluation programmes using different fitting algorithms can be 
added to GANAAS, under the condition that the format of their in- 
put and output files corresponds to the rules of GANAAS. The 
same applies to the quantitative analysis parts of the programme. 


17092 (INIS-mf—-13467) Data acquisition system for elec- 
tronic paramagnetic resonance spectrophotometer. Pena 
Eguiluz, R. Instituto Tecnologico, Toluca (Mexico). 1992. [110p.] (in 
Spanish). Order Number DE93619481. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the Atomic and Molecular Physics Laboratory at the Physics 
Department of the Instituto Nacional de Investigaciones Nucleares 
(ININ), there is in operation an electronic paramagnetic resonance 
spectrometer (EPR). This equipment is utilized for determine, the 
distribution of the absorbed energy intensity for a sample of param- 
agnetic substance by means of the study and analysis of its 
emission lines spectrum. The useful information is provided as a 
graphic result showing the spectrum corresponding to the analyzed 
sample. In similar devices like this, the researchers problem, trying 
to get the important information, is a hard and imprecise work, 
thus, this process of find the ordinate magnitudes of a approxi- 
mately two hundred points, equal spaced in the spectrum, is 
carried out completely by hand. After this, the information is cap- 
tured and processed in a personal computer. As a solution for this 
problem, an interface in both aspects, hardware and software 
adaptable to a personal computer, was designed and constructed. 
This interface is able to: (a) To get and digitized the analogical sig- 
nal, that represents the corresponding spectrum curve. (b) it stores 
the digitized information in files and (c) It displays in graphic mode 
the stored data, and then these are normalized in order to be 
transferred to a statistics and analytical software packets (Author). 


17093 (JINR-13-91-274) Measuring module for experiments 
with ultracold neutrons. Barabash, |.P.; Golikov, V.V.; Ermakov, 
V.A.; Kulagin, E.N.; Lyapin, D.I.; Solov’ev, B.N.; Strelkova, O.M. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 


ERA Vol. 18, No. 6 357 





44 INSTRUMENTATION 
4401 Radiation instrumentation 


of Neutron Physics. 1991. [6p.] (In Russian). Order Number 
DE93616648. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes a CAMAC crate+PC 'Pravez-16’ based 
system for the spectrometrical data storing and processing, and 
control of UCN experiments on the IBR-2 reactor. 7 refs.; 2 figs. 


17094 (JINR-E—1-91-390) Some characteristics of the m/- 
crostrip gas chamber. Bychkov, V.N.; Golutvin, |.A.; Ignatova, 
L.G.; Makhan’kov, A.V.; Movchan, S.A.; Peshekhonov, V.D.; 
Preda, T.; Sergeev, S.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [10p.] Order Number DE93616654. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The microstrip position-sensitive gas chamber was constructed 
and investigated. The construction was considered and main char- 
acteristics of the detector were given in this article. The gas gain of 
this detector is 6x10*, the energy resolution is over 20% for the 6 
KeV X-ray. 7 refs.; 10 figs. 


17085 (JINR-E—1-91-484) On the possibility of using 
lithium-6 deuteride, irradiated with gas discharge plasma in a 
target with polarized nucle! of deuterium and lithium. Bunya- 
tova, E.1. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems); Bubnov, N.N.; 
Solodovnikov, S.P. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [6p.] Order Number DE93612608. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods Phys. Res. 

A target with polarized nuclei made on the basis of irradiated 
lithium-6 deuteride is of great interest for carrying out investigations 
in elementary particle physics. Up to now high-energy electrons 
have been used for generation of F-centers in ®LiD. It is shown 
that one can, in principle, use ultraviolet irradiation and gas dis- 
charge plasma for generation of F-centers in LID. Both types of 
irradiation cause electron paramagnetic resonance signals from 
conductance electrons of lithium and form F-centers in ®LiD. It 
seems possible to obtain the necessary samples by exposing ®LiD 
to the gas discharge plasma. 9 refs.; 2 figs. 


17096 (JINR-E-1-91-572) Forward calorimetry for TeV- 
colliders. Budagov, Yu.A. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems); Kalinin, A.I.; 
Khazins, D.M.; Kuritchin, A.A.; Tokar, S.; Giokaris, N.D.; Ivanov, 
G.A.; Poroshin, N.O. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [14p.] Order Number DE93612609. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A version of the compressed gas ionization calorimeter is pre- 
sented based on stacks of stainless steel tubes. The volume 
between the tubes is filled with molded lead plates as passive ma- 
terial (including the tube walls). The active material is gas 
Ar+10%CH,, P=100 atm. Our Monte Carlo simulation was 
performed with the GEANT program, where the statistical term co- 
efficient and constant term of the calorimeter energy resolution for 
protons and electrons are presented versus to the geometrical 
calorimeter parameters (inner tube diameter, volume ratio of pas- 
sive to active materials, and angle). 6 refs.; 10 figs. 


17097 (JINR-E-10-91-374) Fast vertex search (in plane). 
Glazov, A.A.; Kisel’, 1.V.; Konotopskaja, E.V.; Korenchenko, S.M. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Problems. 1991. [8p.] Order Number DE93616655. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fast vertex search method is suggested for plane geometry. 
The search for the vertex reduces to comparison of values of the 
functional in a few easy-to-find points. This method also provides a 
simple procedure for ‘pulling’ the vertex to the target. These prop- 
erties are extremely important for processing the data, obtained in 
experiments on the search for rare and forbidden decays, when 
registered events are accidental in most cases. If necessary, the 
vertex found by this method may be used as an initial approxima- 
tion for the least square method, which is important for 
experiments with a big target. The method was examined on three- 
track events, obtained in the experiment of the search for the 
forbidden decay »—3e on the ARES facility. 6 refs.; 6 figs. 
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17098 (JINR-E-—10-91-507) Track filter on the basis of a cel- 
lular automation. Giazov, A.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation); 
Kisel’, |.V.; Konotopskaya, E.V.; Ososkov, G.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [12p.] Order 
Number DE93612610. Source: OSTI; NTIS (US Sales Only); INIS. 

The filtering method for tracks in discrete detectors based on the 
cellular automation is described. Results of the application of this 
method to experimental data (the spectrometer ARES) are quite 
successful: threefold reduction of input information with data 
grouping according to their belonging to separate tracks. They lift 
up percentage of useful events, which simplifies and accelerates 
considerably their next recognition. The described cellular automa- 
tion for track filtering can be successfully applied in parallel 
computers and also in on-line mode if hardware implementation is 
used. 21 refs.; 11 figs. 


17099 (JINR-E-—10-91-567) Use of parallel counters for trig- 
gering. Nikityuk, N.M. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy). Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [19p.] Order Number 
DE93616656. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

Results of investigation of using parallel counters, majority 
coincidence schemes, parallel compressors for triggering in multi- 
channel high energy spectrometers are described. Concrete 
examples of methods of constructing fast and economic new de- 
vices used to determine multiplicity hits t>900 registered in a 
hodoscopic plane and a pixel detector are given. For this purpose 
the author uses the syndrome coding method and cellular arrays. 
In addition, an effective coding matrix has been created which can 
be used for light signal coding. For example, such signals are sup- 
plied from scintillators to photomultipliers. 23 refs.; 21 figs. 


17100 (JINR-E-13-91-474) Acceptance of the Fourier trans- 
form microscopes for nuclear emulsion. Soroko, L.M. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems). Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [14p.] Order Number DE93612611. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new term - acceptance of the Fourier transform (FT) micro- 
scopes - for nuclear emulsion is introduced. It is shown that this 
term is of the universal feature and can be used in various designs 
of these microscopes. In the frame of this new approach the prob- 
lem of the measurement of the dip angle of the straight line particle 
track by means of the FT microscopes is analyzed. The structure 
of the signals at the output of the FT microscope in the real condi- 
tions is presented. 13 refs.; 14 figs. 


17101 (JINR-E-—13-91-486) Measurements of the spatial- 
angular coordinates of the particle tracks in nuclear emulsion 
by means of the Fourier transform microscope. Batusov, Yu.A. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Problems); Soroko, L.M.; Tereshchenko, V.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
[8p.] Order Number DE93612612. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results of the measurements of the spatial-angular coordi- 
nates of large array, -500, of tracks in nuclear emulsion from 
protons with energy of 250 GeV by means of the Fourier-transform 
(FT) microscope of the direct observation are presented. The aver- 
age linear density of silver grains in these particle tracks was equal 
to 37.6+2.5 per 100 um. The angular divergence of protons in the 
primary beam was ~1 deg. The correspondence between the FT- 
pictures of proton tracks detected by means of the photodetectors 
and by means of the TV-system with CCD-matrix was proved un- 
ambiguously. The spatial resolution of the system (+20 ym) and 
its angular resolution (~1.0’) were estimated. It is shown that in the 
optimal experimental conditions with illuminated region of the width 
18 ym instead of 40 um used in present experiments the system 
will enable one to detect and to measure the particle tracks with 
linear density of silver grains as small as 25 per 100 um. 5 refs.; 
12 figs. 





17102 (JINR-E-13-91-523) On registration properties of 
Intercast Company CR-39. Golovchenko, A.N. (Joint inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions). Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1991. [6p.] Order Number DE93616643. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Nucl. Tracks Radiat. Meas. 

The CR-39 response function has been determined by using the 
accelerated particles of intermediate (*H, He, 1*C, 1®O, 2°Ne and 
Ar) and relativistic ('°F) energies. The irradiated detectors were 
etched in 6N NaOH kept at 70 deg C. The response function is de- 
termined in a wide range of the ionization change. 10 refs.; 1 fig.; 
2 tabs. 


17103 (JINR-E—13-91-524) Registration properties of differ- 
ent types of CR-39 in vacuum conditions of irradiation. 
Golovchenko, A.N. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Reactions); Tret'yakova, S.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. [6p.] Order Number DE93616644. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nucl. Tracks Radiat. Meas. 

Sensitivity change has been studied of different types of CR-39 
detectors (Pershore, Tastrak, Intercast, Ma-ND/a) in dependence 
on holding time of detector in vacuum chamber at the residual 
pressure P ~ 2x10-* and ~ 5x10-° Pa before their irradiation 
with alpha particles from thin *58Pu source and accelerated 
charged ions with atomic number Z=2-10 and energy of 9.1 MeV/ 
nucleon. Polymer of intercast Company turned out to be the most 
stable one to vacuum effect, and detector does not change the 
sensitivity up to response function RELa99 ~ 1 MeVxem*xmg~" in 
the mentioned experiment conditions. 7 refs.; 3 figs. 


17104 (JINR-E—15-91-504) Four-detector spectrometer for 
investigating complex cascade +-decay. Ali, M.A. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics); Bogdzel, A.A.; Khitrov, V.A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [12p.] Order Number 
DE93612579. Source: OSTI; NTIS (US Sales Only); INIS. 

An algorithm for multi-coincidence analysis is developed and 
applied to determine the +-decay cascade intensity distribution. Ex- 
amples based on experimental study of thermal neutron reaction 
on natural gadolinium, and measurements using *2Na, 5°Co, and 
®°Co radioactive sources are presented. Conclusions concerning 
the possibilities and sensitivity of the method are discussed. 13 
refs.; 6 figs.; 2 tabs. 


17105 (JINR-R-1-91-264) The technique of correction intro- 
duction for particle losses in the propane bubble chamber. 
Ivanovskaya, |.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1991. [6p.] (In Russian). Order 
Number DE93616657. Source: OSTI; NTIS (US Sales Only); INIS. 
The technique of correction introduction for «—-meson and pro- 
ton losses in an exposure of the 2m propane bubble chamber to d, 
He, C nuclei of 4.2 GeV/c per nucleon is described in the present 
paper. Three tantalum plates are used as a target. 1 figs.; 6 tabs. 


17106 (JINR-R-1-91-537) The energy characteristics of 
central hadron sampling-calorimeter HC-600. Gavrishchuk, O.P. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy); Eremeev, R.V.; Kadykov, M.G.; Kosarev, 
1.G.; Kukhtin, V.V.; Shalygin, A.B.; Yukaev, A.N.; Kochetkov, V.1I.; 
Semenov, V.K. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [8p.] (In Russian). Order Number DE93616658. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The energy characteristics of a hadron sampling-calorimeter with 
cell sizes 75x75 mm?*, are presented. Measurements for 36 mod- 
ules were performed using +— - meson and electron beams with 
energies of 40 and 26 GeV, correspondly. The energy resolution 
dependences of the calorimeter on the impact point of the incident 
particles have been studied. The dependence of energy resolution 
on hadron energies corresponds to expression c¢/E = 0.03+0.56/ 
VE. The relation of e/h amplitudes has been measured and its 
value was found equal to 1.14. 18 refs.; 5 figs. 
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17107 (JINR-R—1-91-538) Spacing resolution of the central 
part of the hadron sampling-calorimeter HC-600. Gavrishchuk, 
O.P. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of High Energy); Eremeev, R.V.; Kadykov, M.G.; 
Kosarev, |.G.; Shalygin, A.B.; Yukaev, A.N.; Semenov, V.K. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
[7p.] (In Russian). Order Number DE93616659. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The spacing characteristics of modular hadron sampling- 
calorimeter with cell sizes 75x75 mm* are _ presented. 
Measurements for 36 modules were performed using ~ meson 
beam with the energy of 40 GeV. The dependence of the space 
resolution of the calorimeter on the impact point of the incident par- 
ticles, cell sizes and beam energy have been studied. 12 refs.; 4 
figs. 


17108 (JINR-R-1-91-554) The pions and electrons identi- 
fication in the modular hadron sampling-calorimeter. 
Gavrishchuk, O.P. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of High Energy); Eremeev, R.V.; Kadykov, 
M.G.; Shalygin, A.B.; Yukaev, A.N.; Semenov, V.K. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1991. [10p.] (in 
Russian). Order Number DES93616660. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The possibility of hadrons and electrons rejection in hadron 
sampling-calorimeter with shower profile distribution has been 
investigated. The dependence of shower profile dispersion and pro- 
file form on shower axis position, cell sizes, sort and energy of 
particles have been studied. The introduction of limitation for 
shower width allowed one to supress the electron registration to 
the level about 10-? with x- -meson registration effectivity about 
90%. The same level is achieved with hadron supression and iden- 
tification of electrons. 13 refs.; 8 figs. 


17109 (JINR-R-2-91-505) On radiation defects in strip de- 
tectors. Barashenkov, V.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation); 
Sosnin, A.N.; Shmakov, S.Yu. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. [6p.] (In Russian). Order Num- 
ber DE93616646. Source: OSTI; NTIS (US Sales Only); INIS. 
Radiation defects production in microstrip silicon detector under 
irradiation by means of protons, a-particles and 7°Si ions at ener- 
gies from dozens of MeV up to several GeVxA and neutron flux at 
energy 10.5 MeV is calculated by means of the Monte Carlo 
method. Comparison of these data allows one to derive conclusions 
on possibility of imitation of the defect production by means of 
change-over from one beam to the other, more convenient from the 
point of view of the experimental procedure. 11 refs.; 2 figs.; 1 tab. 


17110 (JINR-R-7-91-565) On some specific characteristics 
of Implanted heavy ion registration. Tsyganov, Yu.S. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [6p.} (In Russian). Order Number DE93616647. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A simple recoil-alpha-fission fragment analyzer is described. 
Special calibration parameters for heavy recoils are discussed. 
Parametrization of the nonlinear behaviour of such values as 
recombination and stopping of PHD components has been per- 
formed. $ refs.; 4 figs. 


17111 (JINR-R—10-91-311) Algorithms of the vertex coordi 
nate reconstruction for straight tracks of short-lived particles. 
Budagov, Yu.A.; Kulyukina, L.A.; Ososkov, G.A.; Permyakova, L.A.; 
Tokar, S.; Chernov, N.!. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1991. [15p.] (in Russian). Order Number DE93616661. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For space reconstruction of secondary vertices in a fixed target 
experiment several algorithms are proposed. They are based on 
experimental design and random search technique. The algorithms 
are tested by data of B-meson decays simulated in TeV range of 
energy by standard programs - Pythia, Geant and Gheisha. The 
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study of the algorithm reliability and accuracy showed satisfactory 
results. 15 refs.; 5 figs.; 1 tab. 


17112 (JINR-R—13-91-280) Some performances of the time- 
of-flight scintillation counters based on _ polystyrene, 
paratertenil and POPOP. Azhgirej, L.S.; Vzorov, |.K.; Ignatenko, 
M.A.; Stoletov, G.D. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1991. [8p.] (In Russian). Order Number DE93616662. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On the basis of the analysis of the experimental data from 
MASPIC spectrometer the performances of different scintillators 
used in the time-of-flight measurements have been investigated. 
The time resolutions of the tested counter pairs were between 550 
and 680 ps (FWHM). Correlation between the time resolution of the 
time-of-flight system and the effective attenuation length of the long 
scintillators is observed. The measurements of an effective propa- 
gation velocity of light in the tested scintillators have shown that its 
magnitude depends on scintillator features. 15 refs.; 6 figs.; 2 tabs. 


17113 (JINR-R—-13-91-343) Optical structure of streamer 
image in laser Illuminated streamer chamber. Kachanova, L.|.; 
Lyashenko, V.I.; Satarov, V.1.; Sodnomyn, Eh.; Tudor, T.; Nguen 
Za Tkhaj; Shcherbakov, Yu.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1991. 
[10p.] (in Russian). Order Number DE93616663. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The structure of the streamer image in laser illuminated chamber 
is considered. A chamber with 5 atm pressure for experiments with 
pion beams of the Laboratory of Nuclear Problems, JINR, is pro- 
posed. The image of the streamer of laser illumination is more 
contrast than the one in the streamer chamber and has smaller 
diameter. The measurements are compared with Fraungofer diffrac- 
tion calculations on transparent droplets. Good agreement between 
measurements and calculations is achieved. 16 refs.; 6 figs. 


17114 (JINR-R—13-91-380) An electromagnetic calorimeter 
with wavelength shifting fiber readout. Afanas’ev, S.V. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy); Kolesnikov, V.I.; Malakhov, A.|.; Gladyshev, V.A.; 
Proskuryakov, A.L.; Zatserklyanyj, A.E.; Nemashkalo, N.A.; Popov, 
V.F.; Monich, E.A. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of High Energy. 1991. [14p.] (In Russian). 
Order Number DE93616664. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Prib. Tekh. Ehksp. 

The response of an electromagnetic calorimeter using wave- 
length shifting fibers for the readout have been investigated. The 
calorimeter has been built as a sandwich of lead and scintillator 
plates. The fibers have been inserted into holes perpendicular to 
the plates. This calorimeter has been exposed to electrons, 
hadrons and muons in the energy range between 0.5 and 4.5 GeV, 
obtaining an average energy resolution of 11.4%/,/E for electrons. 
Two algorithms for reconstruction the central position of an electro- 
magnetic shower have been applied. The better algorithm has 
given a spatial resolution of 3.9 mm. Also light yield, uniformity of 
response and x-e separation have been studied. 9 refs.; 13 figs. 


17115 (JINR-R-13-91-515) Numerical analysis of the 
pulsed solenoid mechanical strain and working resource of 
the setup SLON. Kovalenko, A.D. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy); Kar- 
pova, |.M.; Titkov, V.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [11p.] (in Russian). Order Number 
DE93617533. Source: OSTI; NTIS (US Sales Only); INIS. 

The mathematical model of conductor thermoelasticoplastic 
strains in a high pulsed magnetic field (Bm=50-65 T) taking into ac- 
count the peculiarities of multiple stress processes was developed. 
The numerical analysis of remanent strains and mechanical ten- 
sions in a single-turn pulsed solenoid of the setup SLON was 
carried out. The estimates of the solenoid mechanical resource un- 
der different operational conditions were made on the basis of a 
limited total remanent strain. 5 refs.; 4 figs. 


17116 


(JINR-R-13-92-18) A double arm time-of-flight spec- 
trometer based on position-sensitive parailel-grid avalanche 
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counters. Chubaryan, G.G. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions); Gor- 
shkov, V.A.; Zhuchko, V.E.; Luk’yanov, S.M.; Ortlepp, Kh.G.; 
Salamatin, V.S.; Wohlfarth, D. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. [12p.] (In Russian). Order 
Number DE93616665. Source: OSTI; NTIS (US Sales Only); INIS. 

A double arm time-of-flight spectrometer, built-up at the Labora- 
tory of Nuclear Reactions JINR, intended to register and study the 
characteristics of fission-like products produced in heavy-ion reac- 
tions with complex nuclei are presented. The basis part of 
spectrometer are two identical mobile position-sensitive time-of- 
flight arms. Each arm consists of a parallel-plate avalanche ‘start’ 
counter and of position-sensitive, large area parallel-grid avalanche 
‘stop’ counters. The spectrometer is mounted on a beam-line of the 
U-400 heavy-ion accelerator. 14 refs.; 9 figs.; 1 tab. 


17117 (JINR-R-14-91-529) Time-of-flight neutron diffrac- 
tometer at the IBR-30 booster. Balagurov, A.M. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics); Novozhilov, V.E.; Ostrovnoj, A.|.; Savenko, B.N.; Sirotin, 
A.P.; Taran, Yu.V.; Nikitin, A.A.; Smirnov, L.S. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [12p.] (In 
Russian). Order Number DE93616645. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The time-of-flight neutron diffractometer DN-3 is instalied at the 
pulsed neutron booster IBR-30 of the Laboratory of Neutron 
Physics, JINR. The booster operates at a repetition rate of 25-100 
s~—' with the mean power of up to 10 kW. The 3 cm thick water 
moderator produces thermal neutrons in pulses of 39 ys duration 
at the energy of 0.05 eV. The flight path from moderator to sample 
is 11.44 m. The thermal neutron flux density on the sample is 
8x10° cm—*s—'. The resolution power of the diffractometer for in- 
terplane spacing of 1 A is 0.008. 7 refs.; 9 figs.; 1 tab. 


17118 (KFTI-91-8) Program-apparatus complex for investi- 
gation of x- and +-radiations generated by relativistic 
electrons in crystals. Adejshvili, D.I.; | Gavrikov, V.B.; 
Emel'yanchik, |.F.; Morokhovskij, V.L.; Ovchinnik, V.D.; Pirogov, 
V.N.; Khal’ko, N.N.; Shvarkov, D.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issiedovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [14p.] (in Russian). Order Number DE93621160. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A program-apparatus complex for experimental research of x-ray 
and -+-radiation spectra generated by high energy electrons in 
monocrystals is described. It includes +-spectrometer, goniometer, 
transducers for control of charged particle beam parameters, mi- 
crocomputer DVK-3 and electronic devices in CAMAC standard. 
-fadiation spectra were measured according to the program in 
time intervals when electron beam parameters and spectrometer 


charge were within preliminary chosen limits. 8 refs.; 8 figs. (au- 
thor). 


17119 (KFTI-91-32) Wide-range magnetometer. Viadimirov, 
Yu.V.; Denyak, V.M.; Perun, N.V. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [5p.] (In Russian). Order 
Number DE93621159. Source: OSTI; NTIS (US Sales Only); INIS. 

A compact wide-range nuclear magnetometer made on nuvistors 
(N-series metal ceramic tubes) with electron frequency tuning is 
described. 3 refs.; 4 figs. (author). 


17120 (KFTI-92-27) Investigation of thermoluminescent 
detector characteristics and their use for radiation situation 
control. Vit’ko, V.I.; Kovalenko, G.D.; Mazilov, A.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [12p.] (in 
Russian). Order Number DE93621157. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experimental data on DTG-4 and TLD-500K thermoluminescent 
detector characteristics are presented. The dependence of detector 
sensitivity on duration of their use, -y-radiation dose and energy, 
ambient temperature and time of illumination were investigated. A 
possibility of detector use for radiation situation control in low dose 
range was shown. 8 refs.; 8 figs.; 2 tables. (author). 





17121 (KFTI-92-38) Instrumental and technical provision 
of the automatized polarimeter on the wire spark chamber 
telescope base. Eran, L.V.; Karasev, S.P.; Konovalov, O.G.; Po- 
matsalyuk, R.I.; Tenishev, A.Eh.; Shlyakhov, I.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [6p.] (in 
Russian). Order Number DE93621171. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A system of parallel transformation and transmission data from 
the magnetostriction wire spark chamber telescope to the pdp type 
(DVK-3M) computer in CAMAC standard was designed and manu- 
factured. It is provided by the programme testing. 4 refs.; 3 figs. 
(author). 


17122 (KlYal-91-36) Multiplicity spectrometry on neutron 
filtered beams. Shchepkin, Yu.G. (and others); Senchenko, T.A.; 
Pavienko, E.A. AN Ukrainskoj SSR, Kiev (Ukraine). inst. Yadernykh 
Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. [24p.] (In Russian). Order Number DE93617529. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Multiplicity spectrometer using sodium iodine crystals for re- 
search neutron reactions on neutron reactions on neutron filtered 
beams of the reactor is described. Spectrometer parameters and 
the influence of experimental indeterminacies on parameter stability 
are presented. 15 refs.; 5 figs.; 4 tables. (author). 


17123 (LA-—12524-MS) LRAD surface monitors. MacArthur, 
D.W. (Los Alamos National Lab., NM (United States)); Allander, 
K.S.; Bounds, J.A.; Rutherford, D.A.; Caress, R.W.; Catlett, M.M. 
Los Alamos National Lab., NM (United States). Feb 1993. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93009218. Source: 
OSTI; NTIS; GPO Dep. 

The long-range alpha-detection (LRAD) technique depends on 
the detection of ion pairs generated by alpha particles losing energy 
in air, rather than on detection of the alpha particles themselves. 
Typical alpha particles generated by uranium or plutonium travel < 
3 cm in air. In contrast, the ions have been successfully detected 
many inches or feet away from the contamination. Since LRAD de- 
tection systems are sensitive to all ions simultaneously, large 
LRAD surface monitors can be used to collect all of the ions from 
a large area. The LRAD surface monitors are designed around the 
fan-less LRAD detector. in this case, a five-sided box with an open 
bottom is placed on the soil surface. lons generated by alpha de- 
cays on the soil surface are collected on a charged copper plate 
within the box. These ions create a small current from the plate to 
ground, which is monitored with a sensitive electrometer. The cur- 
rent measured is proportional to the number of ions in the box, 
which is, in turn, proportional to the amount of alpha contamination 
on the surface of the soil. This report includes the design, con- 
struction, and testing of two types of soil surface monitors. 


17124 (LBL-33354) Design of a pulsed x-ray system for flu- 
orescent lifetime measurements with a timing accuracy of 109 
ps. Derenzo, S.E. (Lawrence Berkeley Lab., CA (United States)); 
Moses, W.W.; Blankespoor, S.C.; Ito, M.; Oba, K. Lawrence Berke- 
ley Lab., CA (United States). Oct 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States); Department of Health and Human 
Services, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Grant P0125840:Grant RO1CA48002;Grant 
GM0815507. (CONF-921005—24: Institute of Electrical and Elec- 
tronic Engineers (IEEE) nuclear science symposium and medical 
imaging conference, Orlando, FL (United States), 26-31 Oct 1992). 
Order Number DE93007705. Source: OST!; NTIS; INIS; GPO Dep. 

We describe the design of a table-top pulsed x-ray system for 
measuring fluorescent lifetime and wavelength spectra of samples 
in both crystal and powdered form. The novel element of the sys- 
tem is a light-excited x-ray tube with a tungsten anode at +30 kV 
potential. The S-20 photocathode is excited by a laser diode with a 
maximum rate of 10 MHz, each pulse having <100 ps fwhm (full- 
width at half-maximum) and >107 photons. In a collimated 2 mm 
x 2 mm beam spot 40 mm from the anode we expect >1 x-ray 
per pulse. A sample is exposed to these x-rays and fluorescent 
photons are detected by a microchannel PMT with a photoelectron 
transit time spread of 60 ps fwhm, a sapphire window, and a bial- 
kali photocathode (wavelength range 180-600 nm). The combined 
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time spread of a iaser diode, the x-ray tube, and a microchannel 
tube has been measured to be 109 ps fwhm. To measure wave- 
length spectra, a reflection grating monochromator is placed 
between the sample and the PMT. 


17125 (OEFZS—4644) Investigation of a new LIF TLD indi- 
vidual dosimeter for measuring personal dose equivalent 
Hp(d) on different phantoms. Jin, H. (inst. of Atomic Agency, 
Peking (China)); Duftschmid, K.E.; Strachotinsky, C. Oesterreichis- 
ches Forschungszentrum Seibersdorf GmbH (Austria). Sep 1992. 
[46p.] Order Number DE93615368. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper describes a new LiF TLD dosimeter designed for 
measuring personal dose equivalent, H,(d). Its energy and angular 
response have been studied in detail on a PMMA slab phantom 
using the conversion factors for TE slab phantom. According to the 
results obtained with four types of different conversion coefficients 
and phantoms, i.e. a PMMA slab, Water slab, ICRU sphere and 
Alderson Rando phantom, the conversion coefficients for the TE 
slab phantom are suitable for the calibration of TLD individual 
dosimeters on PMMA slab phantom. In the energy range 17 keV to 
1250 KeV the energy response for Hp(10) and Hp(0.07) is energy 
independent within -20% to 8.4% for frontal irradiation. For angles 
within +60 deg the new TLD dosimeters indicate Hp(10) within 0 to 
22.5% and Hp(0.07) within -11.1% to 1.3%, respectively. (authors). 


17126 (ORNL/FTR-4504) [Data analysis of CERN experi- 
ments, WA80 and WA93]: Foreign trip report, November 
16-25, 1992. Awes, T.C. Oak Ridge National Lab., TN (United 
States). 9 Dec 1992. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93008787. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the WA80/WAQ93 collaboration meeting 
during the period of November 23-25. This collaboration meeting 
deat primarily with progress in the data analysis from the previous 
CERN experiments WA80 and WA93. One day was also devoted 
to preparations for the WA98 experiment, which has been ap- 
proved to run when Pb beams become available at CERN in 1994. 
During the week prior to the collaboration meeting, the traveler at- 
tended two meetings of the electromagnetic calorimeter group of 
the heavy-ion experiment for the LHC, as well as a general collab- 
oration meeting on November 21. The traveler also inspected the 
Serpuhkov calorimeters previously used in experiment NA36, which 
are being considered for use in WA98. The traveler also disman- 
tled the trigger system and light distribution calibration system of 
the MIRAC calorimeters in preparation for rearrangement of the ex- 
perimental area for WA98. The possibility to decommission the 
zero-degree uranium calorimeter for disposal through CERN was 
also investigated. 


17127 (ORNL/FTR-4551) [Timing response of Pb-glass de- 
tector modules]: Foreign trip report, January 29-March 1, 
1993. Awes, T.C. Oak Ridge National Lab., TN (United States). 16 
Mar 1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-840R21400. Order Number 
DE93010128. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler performed tests of the timing response of a set of 
Pb-glass photon detectors at the KEK facility in Japan. These de- 
tectors are the same as those which will be used in the WA98 
experiment at CERN and in the PHENIX detector at RHIC. Mea- 
surements were made of the timing resolution attained for 
electrons and pions from 0.5 GeV/c to 4 GeV/c. In Muenster, Ger- 
many, the traveler attended an intemal WA80/WA93 meeting to 
review the results and methods of analysis of the Pb-glass photon 
detector data in preparation for publication of the photon results. At 
CERN the traveler attended a meeting of the principal coordinators 
for the various detector subsystems of experiment WA98. These 
meetings are being held regularly to monitor the progress towards 
preparation for the running of WA98 in the fall of 1994 when lead 
beams will become available at CERN. 


17128 (OUP-92-28) A CAMAC 32-channel pile-up detection 
and rejection module. Wikne, J.C. Oslo Univ. (Norway). Fysisk 
Inst. Aug 1992. [51p.] Order Number DE93612580. Source: OSTI; 
NTIS; INIS. 
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A specially developed CAMAC module for detection and rejec- 
tion of analog pile-up in multiparameter, nuclear spectroscopy 
experiments is described. The present report is a complete techni- 
cal manual for the module. 23 refs., 6 figs. 


17129 (PTB-Ra—28) Quality assurance of activity 
measurements in nuclear medicine and radiation protec- 
tion. Proceedings. Rodloff, G.; Debertin, K. (eds.). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. 239p. (In German). (CONF-9111309-: 
94. PTB seminar: Quality assurance of measurements of activity in 
nuclear medicine and radiation protection, Braunschweig (Ger- 
many), 25-26 Nov 1991). Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report contains 29 contributions. Only measurements with 
instruments were considered that have a reading for the 
radionuclide-specific activity in Bq, Ba/em*, or Ba/em®. This class 
of instruments covers, for example, radionuclide calibrators and 
contamination monitors. In the individual contributions, the basic 
physical concepts essential for activity measurements, the con- 
struction and calibration of the instruments, aspects of quality 
assurance from the producer's and applier’s point of view, and the 
relevant regulations and standards are treated. Results of the de- 
tailed discussions that followed the lecture programme and referred 
separately to aspects of nuclear medicine and radiation protection 
are summarized. (orig./DG). 


17130 (PTB-Ra—28, pp. 4-15) Avtivity measurements in the 
Federal Physico-Technical institute (PTB). Janssen, H. 
(Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many)). Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Radioaktivitaet. Apr 1992. (In German). (CONF- 
9111309-: 94. PTB seminar: Quality assurance of measurements 
of activity in nuclear medicine and radiation protection, Braun- 
schweig (Germany), 25-26 Nov 1991). In Quality assurance of 
activity measurements ir nuclear medicine and radiation protection. 
Proceedings. 239p. Order Number DE93780436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Absolute methods of activity determination and secondary mea- 
suring procedures, which are carried out using ionisation chambers 
for radioactive solutions and Nal(Tl) detectors as well as extended 
surface proportional counters for solid substances, are the metro- 
logical techniques generally available for measurements of 
radioactivity. The range of methods discussed here was limited to 
those that are used most frequently in the routine of activity deter- 
minations or directly relevant to nuclear medicine or radiation 
protection. (orig/DG). 


17131 (PTB-Ra-28, pp. 16-38) Activity meters. Schrader, H. 
(Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many)). Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Radioaktivitaet. Apr 1992. (in German). (CONF- 
9111309-: 94. PTB seminar: Quality assurance of measurements 
of activity in nuclear medicine and radiation protection, Braun- 
schweig (Germany), 25-26 Nov 1991). In Quality assurance of 
activity measurements in nuclear medicine and radiation protection. 
Proceedings. 239p. Order Number DE93780436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A survey was given of all those parameters that may have a 
bearing on the accuracy of activity measurement using an activity 
meter. It is the manufacturer's task to deliver easy-to-handle and 
safe instruments and to perform the initial radionuclide-specific cali- 
brations on the basis of activity standards. The explanations 
normally given in the operating instructions of such instruments 
should be somewhat extended to include data on relevant measur- 
ing geometries and calibration factors for radioactive impurifications 
frequently encountered in actual practice. It is advisable for the 
user to ensure through regular test runs with activity standards that 
the initial calibration is still correct. (orig/DG). 


17132 (PTB-Ra-28, pp. 39-45) Activity meters: Calibration 
and quality assurance measures by the manufacturer. Pychiau, 
P. (Physikalisch-Technische Werkstaetten (PTW), Freiburg im 
Breisgau (Germany)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Apr 1992. (In German). 
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(CONF-9111309-: 94. PTB seminar: Quality assurance of mea- 
surements of activity in nuclear medicine and radiation protection, 
Braunschweig (Germany), 25-26 Nov 1£91). In Quality assurance 
of activity measurements in nuclear med.cine and radiation protec- 
tion. Proceedings. 239p. Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A manufacturer of ionisation chambers gives a general idea of 
such quality assurance programs as may be implemented after an 
agreement has been reached at the EC level on a guideline for ac- 
tivity meters. Further issues discussed include the final controls, 
calibration of activity meters by the manufacturer and the advan- 
tages that the participation in cooperate tests would offer over a 
mandatory calibration of activity meters. (orig/DG). 


17133 (PTB-Ra-28, pp. 46-49) Uses, calibration, margin of 
error and quality assurance for the M 2311 activity me- 
ter. Will, G. (Messelektronik Dresden GmbH (Germany)). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. (In German). (CONF-9111309-: 94. PTB 
seminar: Quality assurance of measurements of activity in nuclear 
medicine and radiation protection, Braunschweig (Germany), 25-26 
Nov 1991). In Quality assurance of activity measurements in nu- 
clear medicine and radiation protection. Proceedings. 239p. Order 
Number DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

It is one of the key problems in the development and production 
of this instrument (recessed ionisation chamber, Ar/Xe chamber) 
that due attention is given to all major factors influencing the caii- 
bration process in order to ensure the greatest possible accuracy 
of activity readings. An isotope factor table based on series of 
measurements permits the activity values of any further isotopes 
measured to be immediately calculated by the instrument, if this 
has previously been calibrated using one or several reference emit- 
ters. The isotope number, type of vessel and filling height are 
important parameters to be fed into the instrument using the appro- 
priate key. Without those input data accurate activity readings will 
not be possible for a large number of isotopes. The isotope factor 
table includes the relevant values for 26 radionuclides, 7 types of 
vessels (marked volumes) and filling heights in the range between 
0.1 and 25 mi. (orig/DG). 


17134 (PTB-Ra-28, pp. 50-54) Activity measurements 
using recessed ionization chambers (activity meters) as per- 
formed in the Depertment for Nuclear Medicine at the Hanover 
Medical School. Meyer, G.J. (Medizinische Hochschule Hannover 
(Germany). Inst. fuer Nuklearmedizin); Matzke, K.H.; Kuehn, J. 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. (In German). (CONF-9111309—: 94. PTB 
seminar: Quality assurance of measurements of activity in nuclear 
medicine and radiation protection, Braunschweig (Germany), 25-26 
Nov 1991). In Quality assurance of activity measurements in nu- 
clear medicine and radiation protection. Proceedings. 239p. Order 
Number DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 
Recessed ionization chambers have an application in the pro- 
duction and dose determination of radiopharmaceuticals. The 
measuring instrumentation installed in the radiochemical depart- 
ment, service instructions, quality assurance measures and 
relevant practical experiences are described in brief. (DG). 


17135 (PTB-Ra-28, pp. 55-60) Activity determinations 
using radionuclide calibrators at Amersham  Buchler. 
Thieme, K. (Amersham Buchler, Braunschweig (Germany)). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. (in German). (CONF-9111309-: 94. PTB 
seminar: Quality assurance of measurements of activity in nuclear 
medicine and radiation protection, Braunschweig (Germany), 25-26 
Nov 1991). In Quality assurance of activity measurements in nu- 
clear medicine and radiation protection. Proceedings. 239p. Order 
Number DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

The radionuclide calibrator, being a device for the determination 
of activity levels, belongs to a set of instruments in the domain of 
the Calibration Office of the German Calibration Service, which are 
designed for radio-activity measurements and under the surveil- 
lance of the PTB (Federal Physicotechnical Institute). This 
instrument ensures within the given limits that isotopes in the 
range below 4 GBg - quite irrespective of whether these were pro- 
duced by us or acquired - as well as solutions having specific 





activities of up to 4 GBa/g can be calibrated and released with the 
appropriate certificate of the German Calibration Service. Using the 
calibration techniques described here it was possible for the activity 
data to achieve traceability to PTB activity standards. A WECC 
resolution about the mutual acknowledgement of national calibra- 
tion services now permits German certificates to be used in all the 
countries that are members of this organization. (orig/DG). 


17136 (PTB-Ra-28, pp. 61-73) Multicentre study with activ- 
ity meters launched by PTB. Rodloff, G. (Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany)). Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany). Radioaktivitaet. Apr 
1992. (In German). (CONF-9111309-: 94. PTB seminar: Quality 
assurance of measurements of activity in nuclear medicine and ra- 
diation protection, Braunschweig (Germany), 25-26 Nov 1991). In 
Quality assurance of activity measurements in nuclear medicine 
and radiation protection. Proceedings. 239p. Order Number 
DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

The German Pharmacopeia tolerates for most radionuclides de- 
viations of up to 10% from the actual activity value. The evaluation 
of a multicentre study launched by the PTB (Federal Physicotech- 
nical Institute) during the period between 1982 and 1987 revealed, 
however, that not all producers paid attention to these tolerance 
limits. Occasional values were reported to differ by more than 50% 
or even a factor of 2 from the PTB value. In order that those devia- 
tions are kept to a minimum it is necessary for both manufacturers 
and users to meet the requirements of the DIN 6852 industrial 
standard. Activity determinations for ®®Tc™ eluates must addition- 
ally be carried out in accordance with the recommendations 
contained in DIN 6854. (orig/DG). 


17137 (PTB-Ra-28, pp. 74-79) Ordinances and standards 
for activity determinations in nuclear medicine. Debertin, K. 
(Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many)). Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Radioaktivitaet. Apr 1992. (In German). (CONF- 
9111309-: 94. PTB seminar: Quality assurance of measurements 
of activity in nuclear medicine and radiation protection, Braun- 
schweig (Germany), 25-26 Nov 1991). In Quality assurance of 
activity measurements in nuclear medicine and radiation protection. 
Proceedings. 239p. Order Number DE93780436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Strictly speaking, there are no general rules that manufacturers 
of radionuclide calibrators would have to conform to. The 
calibration law contains no explicit directions concerning these in- 
struments and examinations of their mode of construction are not 
mandatory. Producers are not even required to prove traceability to 
PTB activity standards for preparations used in the calibration of 
the instruments. The national and international standards existing 
here invariably have the character of mere recommendations. Even 
SO, it apprears advisable for responsible manufacturers of calibra- 
tors and users of radiopharmaceuticals to pay attention to these 
guidelines. The German industrial standard to be applied here is 
DIN 6852, ‘Activity Meters’, the basic requirements of which are 
summarized. (orig.). 


17138 (PTB-Ra—28, pp. 89-103) Compulsory calibration for 
activity meters in Austria. Edeimaier, R. (Bundesamt fuer Eich- 
und Vermessungswesen (BEV), Vienna (Austria)); Leitner, A. 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. (In German). (CONF-9111309-: 94. PTB 
seminar: Quality assurance of measurements of activity in nuclear 
medicine and radiation protection, Braunschweig (Germany), 25-26 
Nov 1991). In Quality assurance of activity measurements in nu- 
clear medicine and radiation protection. Proceedings. 239p. Order 
Number DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

The specifications given in the Austrian Law governing measure- 
ments and calibrations are described in brief. Particular account is 
taken of all those regulations on units of measurement and com- 
pulsory calibration that must be observed in official and legal affairs 
or transactions, environmental protection as well as the health, 
public security and traffic sectors. (DG). 


17139 (PTB-Ra-28, pp. 104-112) Calibration and survell- 
lance of activity meters by the Office for Metrology of Hungary 
(OHM). Szoerenyi, A. (Office for Metrology of Hungary (OMH), 
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Budapest (Hungary)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Apr 1992. (In German). 
(CONF-9111309-: 94. PTB seminar: Quality assurance of mea- 
surements of activity in nuclear medicine and radiation protection, 
Braunschweig (Germany), 25-26 Nov 1991). In Quality assurance 
of activity measurements in nuclear medicine and radiation protec- 
tion. Proceedings. 239p. Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Ever since 1982, metrological examinations of activity meters 
used in nuclear medicine have been carried out in Hungary at reg- 
ular two-year intervals. Some fourty instruments are currently 
operated in clinical practice that are calibrated - depending on their 
intended uses - on the basis of standard samples of 5’Co, Ca, 
99T—m, 123), 125) 131! and 2°'T]. The strategies followed for metro- 
logical surveillance are described along with the most important 
data and experiences gathered in this field. (orig/DG). 


17140 (PTB-Ra-28, pp. 114-120) Discussion on the subject 
of quality assurance for activity measurements in nuclear 
medicine. Rodloff, G. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany)). Physikalisch-Technische Bundesanstak, 
Braunschweig (Germany). Radioaktivitaet. Apr 1992. (in German). 
(CONF-9111309-: 94. PTB seminar: Quality assurance of mea- 
surements of activity in nuclear medicine and radiation protection, 
Braunschweig (Germany), 25-26 Nov 1991). In Quality assurance 
of activity measurements in nuclear medicine and radiation protec- 
tion. Proceedings. 239p. Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A summary is given of the most important statements made 
during the two-hour discussion ensuing the lectures on quality as- 
surance in nuclear medicine. The topics covered were quality 
assurance on the manufacturer's side including production, calibra- 
tion, control systems, documentation; quality assurance for activity 
measurements in clinical practice with attention to measuring ge- 
ometry, tests for proper function, measuring accuracy, radioactive 
contaminations, documentation, qualification of responsible person- 
nel; as well as existing and potential specifications in respect of 
quality assurance that may be laid down in laws, regulations and 
standards for permissible modes of construction, calibration, con- 
formity certificates, European and German standardization, 
comparative measurements and requirements to be fulfilled by the 
manufacturer and user of those instruments. (orig/DG). 


17141 (PTB-Ra—28, pp. 121-132) Contamination meters. 
Lauterbach, U. (Physikalisch-Technische Bundesanstalt, Braun- 
schweig (Germany)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Apr 1992. (in German). 
(CONF-9111309-: 94. PTB seminar: Quality assurance of mea- 
surements of activity in nuclear medicine and radiation protection, 
Braunschweig (Germany), 25-26 Nov 1991). In Quality assurance 
of activity measurements in nuclear medicine and radiation protec- 
tion. Proceedings. 239p. Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Instruments for contamination measurements that incorporate ex- 
tended surface proportional counters were especially designed for 
laboratory uses and show a particularly high sensitivity to beta 
radiation, which accounts for their excellent properties in the detec- 
tion of surface contaminations with beta and gamma emitters 
occurring at such places. If sufficient data are available on the 
causative factors - type of radionuclide and contamination pathway 
- and the measurements carried out in conformity with the relevant 
instructions, the instrument even permits the activity to be ex- 
pressed quantitatively on the basis of the contaminated surface. In 
any other uses not quite compatible with the instrument's design 
the interpretation of the measured values should be approached 
with some caution. (orig.). 


17142 (PTB-Ra—28, pp. 133-136) Radionuclides used in the 
calibration and control of contamination monitors. Dornhoe- 
fer, H. (Amersham Buchler, Braunschweig (Germany)). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. (In German). (CONF-9111309—: 94. PTB 
seminar: Quality assurance of measurements of activity in nuclear 
medicine and radiation protection, Braunschweig (Germany), 25-26 
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Nov 1991). In Quality assurance of activity measurements in nu- 
clear medicine and radiation protection. Proceedings. 239p. Order 
Number DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

The most important requirements of test and reference radionu- 
clides for contamination monitors are briefly defined. Broad 
coverage is given of contamination measurements for beta emitters 
classsified with radionuclides of either very low and very high en- 
ergy. (DG). 


17143 (PTB-Ra-28, pp. 137-147) Contamination measure- 
ments. Calibrating of measuring instruments; uncertainties 
surrounding such measurements; quality assurance measures 
taken by the manufacturer. Maushart, R. (Laboratorium Prof.Dr. 
Berthoki, Wildbad (Germany)). Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany). Radioaktivitaet. Apr 1992. (in 
German). (CONF-9111309-: 94. PTB seminar: Quality assurance 
of measurements of activity in nuclear medicine and radiation pro- 
tection, Braunschweig (Germany), 25-26 Nov 1991). In Quality 
assurance of activity measurements in nuclear medicine and radia- 
tion protection. Proceedings. 239p. Order Number DE93780436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The calibration of surface or personnel contamination monitors is 
carried out in the form of type-specific tests using 10 x 10 cm stan- 
dard sources of about 10 radionuclides differing in energy and type 
of radiation. For the examination of each individual detector, steady 
state curves are automatically plotted for pre-output impulses with 
the aid of a test computer. in addition, the effectivity curves of Sr- 
90, TI-204, C-14 and, if required, Am-241 are determined and 
analyzed for deviations from the theoretical values. If these do not 
remain within the given tolerance limits, the detector is rejected. 
The operator should have no or only limited access to the calibra- 
tion factors stored in the instrument. It is not regarded as 
necessary or appropriate to make calibration mandatory for con- 
tamination monitors. (orig.). 


17144 (PTB-Ra—28, pp. 148-149) Quality assurance mea- 
sures for extended surface proportional counters. Mahnau, H. 
(Herfurth GmbH, Hamburg (Germany)). Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany). Radioaktivitaet. Apr 
1992. (In German). (CONF-9111309-: 94. PTB seminar: Quality 
assurance of measurements of activity in nuclear medicine and ra- 
diation protection, Braunschweig (Germany), 25-26 Nov 1991). In 
Quality assurance of activity measurements in nuclear medicine 
and radiation protection. Proceedings. 239p. Order Number 
DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

In the final examinations of the detectors, computercontrolled 
steady state records are obtained. For this purpose, approx. 10 de- 
tectors are in each case aligned using the appropriate counting 
gas. Thereafter, 100 cm? preparations of Am-241 and Sr-90/Y-90 
are placed on the individual detector windows. The steady state 
records obtained are stored and subsequently printed out sepa- 
rately for each detector. If the steady states are flawless and in 
keeping with the background counting rate given for the type of 
detector tested, there is no need for further examinations using ra- 
dionuclides of different radiation intensities. (orig.). 


17145 (PTB-Ra-28, pp. 150-156) Quality 
ance measures and _ calibration of contamination 
meters at FAG-Kugelfischer. Schloesser, H. (FAG- 
Kugelfischer KGaA, Strahlenmesstechnik, Erlangen (Germany)). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. (in German). (CONF-9111309-: 94. PTB 
seminar: Quality assurance of measurements of activity in nuclear 
medicine and radiation protection, Braunschweig (Germany), 25-26 
Nov 1991). In Quality assurance of activity measurements in nu- 
clear medicine and radiation protection. Proceedings. 239p. Order 
Number DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

The quality assurance measures taken in connection with the 
production of contamination meters according to the DIN 44801 
standard are explained with regard to the individual components of 
such instruments, which include mechanical, electronic and detec- 
tor elements. After the relevant calibration procedures have been 
described, the author proceeds to draw the reader's attention to po- 
tentials for error in measurements of surface contamination. (orig.). 


assur- 
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17146 (PTB-Ra—28, pp. 157-161) Practical experiences with 
direct measurements of surface contaminations gained in the 
Amersham Buchier Company. Schwarzi, G. (Amersham Buchler, 
Braunschweig (Germany)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Apr 1992. (In German). 
(CONF-9111309-: 94. PTB seminar: Quality assurance of mea- 
surements of activity in nuclear medicine and radiation protection, 
Braunschweig (Germany), 25-26 Nov 1991). In Quality assurance 
of activity measurements in nuclear medicine and radiation protec- 
tion. Proceedings. 239p. Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Contamination monitoring is only occasionally carried out using 
mobile instruments providing direct results. Values immediately ex- 
pressed as Ba/cm? are hardly obtained, even though the majority 
of instruments used for this purpose offer the possibility of such 
readings. The usual procedure is to locate the site of the greatest 
contamination on the basis of acoustic signals. In measurements 
against given threshold values the responsible radionuclide (or 
several, as the case may be) is determined and the instrument cal- 
ibrated using the appropriate test emitter. This procedure has 
proven suitable for the vast majority of radionuclides. (orig.). 


17147 (PTB-Ra-28, pp. 162-167) Practical experiences with 
direct measurements of surface contaminations. Junker, D. 
(Medizinische Hochschule Hannover (Germany). Abt. Nuk- 
learmedizin und Spezielle Biophysik). Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany). Radioaktivitaet. Apr 
1992. (In German). (CONF-9111309-: 94. PTB seminar: Quality 
assurance of measurements of activity in nuclear medicine and ra- 
diation protection, Braunschweig (Germany), 25-26 Nov 1991). in 
Quality assurance of activity measurements in nuclear medicine 
and radiation protection. Proceedings. 239p. Order Number 
DES3780436. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the main activities in the field of radiation protection is 
the working place and contamination control for laboratories and 
passages covering 9,000 m® of floor area. For this purpose, a dy- 
namic measuring program is used in which the contamination 
values are processed electronically. The surveillance itself is car- 
ried out by means of a laboratory monitor and test wipes. All 
measurements are performed using a LB 122 laboratory monitor 
from Berthold, which is equipped with a xenon probe. (orig/DG). 


17148 (PTB-Ra-28, pp. 168-176) Direct measurements of 
contamination by alpha emitters in the production of fuel 
elements. Breukeimann, G. (Advanced Nuclear Fuels GmbH, Lin- 
gen/Ems (Germany)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Apr 1992. (in German). 
(CONF-9111309—: 94. PTB seminar: Quality assurance of mea- 
surements of activity in nuclear medicine and radiation protection, 
Braunschweig (Germany), 25-26 Nov 1991). In Quality assurance 
of activity measurements in nuclear medicine and radiation protec- 
tion. Proceedings. 239p. Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the production of fuel elements as a procedure involving the 
handling of mildly enriched uranium in the form of hardly soluble 
uranium dioxide, the need for direct contamination measurements 
arises in a number of areas. The practical experiences gained with 
instrumens for the direct measurement of surface contaminations 
and the related problems are discussed and new ideas furnished 
for the further development of the relevant techniques. (orig.). 


17149 


(PTB-Ra-28, pp. 177-182) Practical aspects of direct 
mesurements of surface contaminations from the viewpoint of 
an official measuring office. Kirchhoff, K. (Niedersaechsisches 
Landesamt fuer Immissionsschutz (NLIS), Hannover (Germany)); 
Koepke, M. Physikalisch-Technische Bundesanstalt, Braunschweig 


(Germany). Radioaktivitaet. Apr 1992. (in German). (CONF- 
9111309-: 94. PTB seminar: Quality assurance of measurements 
of activity in nuclear medicine and radiation protection, Braun- 
schweig (Germany), 25-26 Nov 1991). In Quality assurance of 
activity measurements in nuclear medicine and radiation protection. 
Proceedings. 239p. Order Number DE93780436. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Owing to their high sensitivity, contamination monitors are very 
suitable for the detection of contaminations and low-energy radionu- 
clides. They may be used routinely as working place monitors for 





direkt measurements of surface contamination in Ba/cm?, provided 
that the radionuclide is known and the appropriate calibration factor 
has previously been fed into the instrument. Out of doors, detec- 
tors flushed with liquid gas are only of limited usefulness, which is 
mainly due to the temperature-dependency of the gas. (orig/DG). 


17150 (PTB-Ra-28, pp. 191-201) Results of comparative 
measurements. Lauterbach, U. (Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany)). Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany). Radioaktivitaet. Apr 
1992. (In German). (CONF-9111309-: 94. PTB seminar: Quality 
assurance of measurements of activity in nuclear medicine and ra- 
diation protection, Braunschweig (Germany), 25-26 Nov 1991). In 
Quality assurance of activity measurements in nuclear medicine 
and radiation protection. Proceedings. 239p. Order Number 
DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 

A total of 18 institutions in the Lower Saxon area (Federal au- 
thorities, university institutes, nuclear power plants, industrial 
laboratories, hospitals and medical practices) volunteered to partici- 
pate in a study performed to gain a general impression of the 
properties of instruments that were commercially available at the 
time of the Chernobyl accident and actually used at the site. In this 
connection, comparative measurements were carried out using 
portable contamination meters, the results of which can hardly be 
described as satisfactory. (orig/DG). 


17151 (PTB-Ra-28, pp. 202-205) Ordinances and standards 
for contamination measurements. Problems arising in the 
derivation of activity values from counting rates. Tamberg, T. 
(BAM, Berlin (Germany)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Apr 1992. (In German). 
(CONF-9111309-: 94. PTB seminar: Quality assurance of mea- 
surements of activity in nuclear medicine and radiation protection, 
Braunschweig (Germany), 25-26 Nov 1991). In Quality assurance 
of activity measurements in nuclear medicine and radiation protec- 
tion. Proceedings. 239p. Order Number DE93780436. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report comments on some sections of the radiation protec- 
tion ordinance as well as the DIN 1307503 and DIN 44801 
industrial standards that have been a cause of misunderstandings 
in the past. They concern surface contaminations with alpha, beta 
and gamma emitters and, in particular, tritium. (DG). 
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(PTB-Ra—28, pp. 206-213) Activity meters permitting 
direct activity readings for food controls. Problems and un- 


certainties surrounding such measurements. Maushart, 
R. (Laboratorium Prof.Dr. Berthold, Wildbad (Germany)). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Apr 1992. (in German). (CONF-9111309-: 94. PTB 
seminar: Quality assurance of measurements of activity in nuclear 
medicine and radiation protection, Braunschweig (Germany), 25-26 
Nov 1991). In Quality assurance of activity measurements in nu- 
clear medicine and radiation protection. Proceedings. 239p. Order 
Number DE93780436. Source: OSTI; NTIS (US Sales Only); INIS. 
Instruments for total gamma activity measurements can only be 
used, if the calibration factor is known for the radionuclide mixture 
to be measured in each case. This is determined using spectro- 
scopes calibrated on the basis of reference samples. Inaccuracies 
of measurement performed on equal volumes are caused by the 
fact that specific weights vary between foodstuffs and must there- 
fore be made up for by adequate adjustments. As any radioactivity 
occurring naturally in the specimens cannot be distinguished from 
manmade radioactivity, it may be impossible to interpret results 
lower than some 100 Ba/kg for certain samples influenced by 
potassium (legume, dry milk) or uranium-radium (soil). The instru- 
ments incorporate annular receptacles for the samples and Nai(TI) 
detectors for the measurement of gamma-emitting radionuclides in 
liquids, plant materials and foodstuffs, which have a reading for 
such activities in Ba/l or Ba/kg (Becquere! monitors). (orig /DG). 


17153 (RAL-92-048) Bus-based architectures in the H1 
data acquisition system. Haynes, W.J. Rutherford Appleton Lab., 
Chilton (United Kingdom). Aug 1992. [12p.] (CONF-9210272-: 
International conference on open bus systems '92, Zurich (Switzer- 
land), 13-15 Oct 1992). Order Number DE93612613. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The recently commissioned Hadron-Electron Ring Anage (HERA) 
electron-proton collider at DESY, Deutsches Elektronen Syn- 
chrotron has presented a challenging environment in coping with 
huge volumes of data in real-time. With bunch-crossing intervals of 
96 nanoseconds, the H1 experiment can generate nearly 3 
Megabytes of raw digital information from several hundred thou- 
sand electronic channels. The open VMEbus standard is exploited 
to provide the necessary modularity and system flexibility for em- 
bedding fast readout electronics in a multiprocessor design array. 
The architectural concepts of the data acquisition structure are 
discussed together with many of the experiences gained in imple- 
menting a large multi-crate system. (author). 


17154 (SIS—1992:7) TL-based dosemeter for measurement 
of low level photon radiation: Description and calibration. 
Woehni, T. Statens Inst. for Straalehygiene, Oslo (Norway). 1992. 
[14p.] (In Norwegian). Order Number DE93612545. Source: OSTI; 
NTIS; INIS. 

Results from the calibration of a TL-based personal dosemeter 
for measurements of low levels of external photon radiation are 
presented. The lower limit of detection is 2 to 3 wGy, depending on 
the photon energy. In the energy range 40 to 180 keV the doseme- 
ter will also provide information concerning the effective energy of 
the photon field. The uncertainty in the dose measurements is esti- 
mated to 10% for the energy range 40 to 180 keV, and the same 
for natural background radiation/Cs-fallout. For photon radiation of 
unknown energy in the range 180 keV to 1.24 MeV, the uncertainty 
due to the energy response is approx. 30%. 5 refs., 5 figs., 3 tabs. 


17155 (UM-P-92/21) Test of a method for phase retrieval in 
HRTEM. Beeching, M.J.; Spargo, A.E.C. Melbourne Unvw., 
Parkville, VIC (Australia). School of Physics. [1992]. [2p.] (CONF- 
9208150—: 27. annual meeting of the Microbeam Analysis Society 
(MAS) (United States) and the 19th annual meeting of the Micro- 
scopical Society of Canada (MSC), Boston, MA (United States), 
Aug 1992). Order Number DE93612641. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Several methods of phase retrieval from the high resolution 
transmission electron microscopy image intensity distributions have 
been proposed but no standard method has emerged. The results 
achieved using a technique based on a development of the focus 
variation method, are reported. The dependence of the retrieved 
wavefunction on various experimental parameters is investigated 
and the method tested using computer simulated images. The 
method is shown to be useful in finding the complex wavefield at 
the exit surface of the specimen but the relationship of this to the 
specimen structure is considered as a separate issue. 1 ref., 3 figs. 


17156 (VAEC-E-011) The two plastic scintillator measuring 
system HBG-2. Tran Manh Toan (Vietnam Nat. At. Ener. Com. 
(Viet Nam)); Nguyen Trieu Tu. Viet Nam National Atomic Energy 
Commission, Ha Noi (Viet Nam). 21 Jun 1992. [5p.] Order Number 
DE93621224. Source: OSTI; NTIS (US Sales Only); INIS. 

The beta-gamma measuring system HBG-2 is described. It con- 
sist of: 1. Two 40mm © x 3mm plastic scintillators, a beta-filter, a 
shielded cell, and a coincidence circuit; 2. Four counting channels 
in which one is reversible. A device is capable of measuring low- 
level activity. Some special measuring methods provided by the 
equipment are presented, too. (author). 6 refs, 3. 


17157 (VAEC-E-012) High dose dosimetry in cobalt-60 
gamma rays using glass detectors. Tran Dai Nghiep (inst. Nucl. 
Sci. Technol., Hanoi (Viet Nam)); Do Nguyet Minh; Vu Hoang Lam; 
Vo Tuong Hanh; Nguyen Truc Long; Vo Van Thuan; Nguyen Anh 
Tuan. Viet Nam National Atomic Energy Commission, Ha Noi (Viet 
Nam). 26 Dec 1992. [13p.] Order Number DE93621158. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Commercial and speeral glass samples are used for high dose 
dosimetry in gamma rays of a 110 kG cobalt-60 irradiation facility. 
The correlation between absorbed doses and optical desities of the 
sample was studied. Calibration curves were obtained by using 
Fricke and Perspex dosimeters. The optical density fading of the 
samples at room temperature was studied over 60 days. The re- 
sults show that glass samples can be utilized as routine dosimeters 
with the main advantage of very low cost, simple measurement 
technique and wide dose range. (author). 8 figs, 4 refs, 2 tabs. 
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17158 (WIS-PH-92-64) Properties of Csi-based gaseous 
secondary emission X-ray imaging detectors. Frumkin, |. 
(Technion-lsrael Inst. of Tech., Haifa (Israel)); Elkind, V.; Notea, A.; 
Breskin, A.; Chechik, R. Weizmann Inst. of Science, Rehovoth (Is- 
rael). Dept. of Physics. Aug 1992. [31p.] Order Number 
DE93616671. Source: OSTI; NTIS (US Sales Only); INIS. 

Secondary emission detectors based on thin solid photoconver- 
tor coupled to a low-pressure gaseous electronmultiplier provide 
subnanosecond, parallax-free, high accuracy range X-ray imaging. 
The application of Cs! photoconvertors was studied over a broad 
photon energy range. At normal incidence, detector quantum effi- 
ciencies of 5-0.6% and localization accuracies of 200-4000 nm 
thick. At grazing incidence an improvement of the order of 1/sin@ 
was demonstrated in localization accuracy and detection efficiency. 
Some preliminary indications on the Csl stability are reported and 
radiographic images of small objects are presented. Possible future 
applications of these devices are discussed. (author). 


17159 (WIS-PH-92-83) Specific primary ionization induced 
by minimum ionizing electrons in CHz, CoHe, C3Hg, -CgHy, 
Ar, DME,TEA and TMAE. Melamud, G.; Breskin, A.; Chechik, R.; 
Pansky, A. Weizmann Inst. of Science, Rehovoth (israel). Dept. of 
Physics. Oct 1992. [23p.] Order Number DE93616672. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Specific primary ionization induced by minimum ionizing elec- 
trons has been measured in several gases and vapors. Charges 
deposited by §-electrons in a low pressure gas, were collected, 
amplified by a multistep gaseous electron multiplier and counted. 
The high counting efficiency of the multiplier provided results of 
systematically higher values as compared to existing data. The re- 
spective values of the specific primary ionization in CH, 
CoHe, C3Hg,i-C4H; 9, Argon, Dimethyliether, Triethylamine and 
Tetrakis(dimethylamino) ethylene are: 0.034, 0.065, 0.095, 0.12, 
0.03, 0.082, 0.0195 and 0.370 clusters/em*Torr. We present the ex- 
perimental method and discuss the results and their accuracy. 
(authors). 


4402 Radiation Effects On instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 17055 


17160 (CEA-CONF—-11073) Properties of SIMOX and related 
systems. Ouisse, T. (CEA Centre d’Etudes de Grenobie, 38 
(France). Direction des Technologies Avancees); Cristoloveanu, S. 
CEA Centre d’Etudes de Grenoble, 38 (France). Direction des 
Technologies Avancees. 1992. [10p.] (CONF-9205290-: 2. Sympo- 
sium on the Physics and Chemistry of SiOz and the Si-SiO2 
interface, Saint-Louis, MO (United States), 18 May 1992). Order 
Number DE93612708. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is focused on the properties of the SIMOX structure 
that are essential for the proper operation of integrated circuits. 
These properties are determined by direct inspection of the wafer 
or inferred from the characterization of test MOS devices. The next 
section presents the status of the SIMOX technology in terms of 
quality of the Si film, buried oxide and Si-SiO. interfaces. Interface 
coupling and floating body effects are typical phenomena in SOl 
transistors and are briefly discussed. Emphasis is put, in the last 
section, on reliability aspects which may be governed by the resis- 
tance of the buried oxide to hot carrier injection and radiation 
effects. 


17161 (KFTI-91-34) Radiation stability of semiconductor 
amplifiers in magnetic inductive current transformers of the 
linear electron accelerator (LUE-2000) beam. Maslov, N.1I.; 
Mel’nichenko, V.V.; Potin, S.M. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [10p.] (in Russian). Order 
Number DE93621250. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation damage of semiconductor amplifiers used as preampli- 
fiers in magnetic inductive devices for an accelerated particle beam 
measurement was investigated. Amplifiers were irradiated by accel- 
erated electrons with 5 and 500 MeV energies and by radiation 
formed in result of 500 MeV electron scattering in accelerator con- 
structions. The amplifier damage (change of amplification 
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coefficient) was compared with the damage of silicon samples. In- 
fluence of radiation field ionization on the errors of beam current 
measurements was studied. The upper value of the absorbed dose 
at which measuring errors exceed the admissible level was de- 
fined. 5 refs.; 9 figs. (author). 


4405 Thermal Instrumentation 
Refer also to citation(s) 17319 


17162 (CNIC—00606) The application of infrared thermo- 
metric technology in the nuclear industry. Wang Wenjin (Beijing 
Inst. of Nucl. Engineering (China)). China Nuclear Information Cen- 
tre, Beijing, BU (China). Apr 1992. [8p.] (In Chinese). (BINE—0018.). 
Order Number DE93612676. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the process of bituminization of low level waste liquid, to mea- 
sure the surface temperature of a moving barrel filled with waste 
liquid and bitumen is essential. Thus, a special infrared thermome- 
ter is developed. The property of radiation resistance for the lithium 
tantalate prober which is a main part of the thermometer was care- 
fully tested. The test results show that in the nuclear industry the 
infrared thermometric technology is applicable. 


17163 (JINR-13-91-279) Thermostat for the Hall-effect 
probes in the data multiunit system for the magnetic field 
measurement. ivashkevich, S.A.; Kosarev, |.G. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1991. [4p.] (In Russian). Order Number DE93616686. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The temperature regulating circuit and construction of the ther- 
mostat for the Hall-effect probes are described. They were created 
for the magnetic field measurements in the charged particle accel- 
erators using several Hall-effect probes at once. Their main 
characteristics are: the temperature stabilization coefficient equals 
10, the stabilized temperature is +60 deg C, the dimensions of the 
thermostat being 690x50x20 mm. A thin layer of aluminium serves 
for a heater and a temperature measuring probe in the thermostat. 
4 refs.; 2 figs. 


4406 Optical instrumentation 


Refer also to citation(s) 16405, 16647, 16831, 16961, 16971, 
17188, 18142, 18183 


17164 (CEA-CONF—-11072) Fiber-optic pH sensor for in-situ 
applications. Michels, M.H. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Dureault, B.; Motellier, S.; Toulhoat, P. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1992. [21p.] (CONF-920486-: 1. Euro- 
pean conference on optical chemical sensors and biosensors, Graz 
(Austria), 12-16 Apr 1992). Order Number DE93612674. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An evaluation of the feasibility of a fiber-optic pH sensor was 
carried out. The pH sensor is composed of an optode connected to 
the transmitter-receiver apparatus (Optolec H) through a 100 
m-long fiber. Three diodes of carefully chosen wavelengths are lo- 
cated in the Optolec H and emit through a bundle of nine fibers to 
the end of the optode where the oncoming light is reflected on an 
immobilized pH-indicator-based spherical bead of resin and sent 
back for analysis to the Optolec H through a central fiber. The in- 
fluence of ionic strength as well as precision, response time, and 
lifetime have been determined. This device is to be used for rou- 
tine in-situ measurements in an underground laboratory devoted to 
studies in connection with nuclear waste repositories where harsh 
conditions are encountered for direct collection of waters and tradi- 
tional post-determination with a pH-meter. 


17165 (CONF-901263-12) Whisper gallery mirrors reflectiv- 
ities from 100 A to 500 A. Hung, Tsen-Yu; Hagelstein, P.L. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). Re- 
search Lab. of Electronics. [1990]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER14012. 
From international conference on lasers '90; San Diego, CA 





(United States); 10-14 Dec 1990. Order Number DE92040669. 
Source: OSTI; NTIS; GPO Dep. 

We have examined optical constants and predicted reflectivities 
of candidate surface coatings for whisper gallery mirrors in the ex- 
treme ultraviolet (100 A to 500 A). Previous work of Vinogradov 
and coworkers have identified the spectral regime near 100-150 A 
as particularly promising due to the high whisper gallery mirror re- 
flectivities of the noble metals in the vicinity of their Cooper minima 
in this regime. We confirm this basic result using newer optical 
data, and we have sought surface materials which would extend 
the range over which the whisper gallery mirrors may be used: be- 
tween 100 to 500 A. We find that substantial whisper gallery mirror 
reflectivities (near or greater than 50%) are predicted for a variety 
of elements, and that the TE peak reflection is larger than TM peak 
reflection by on the order of 10%. However, most of the elements 
which do reflect well have surfaces that are vulnerable to oxygen 
contamination, which seriously degrades mirror performance. A 
cryogenic mirror design using a dynamic solid rare gas surface 
which has the potential to defeat such surface contaminations is 
described: it has peak reflectivity of more than 50% centered near 
280 A. 8 figs, 18 refs. 


17166 (DOE/ER/13609-2) Soft x-ray laser microscope: Fi- 
nal report. Suckewer, P.|. Princeton X-Ray Laser, Inc., NJ (United 
States). Oct 1990. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13609. Order Number 
DE93007010. Source: OSTI; NTIS; GPO Dep. 

The program consisted of two phases (Phase | and Phase Il). 
The goal of the Phase | (first year program) was to design and 
construct the Soft X-ray Laser Contact Microscope. Such micro- 
scope was constructed and adapted to PPL’s 18.2nm soft X-ray 
Laser (SXL), which in turn was modified and prepared for mi- 
croscopy experiments. Investigation of the photoresist response to 
18.2nm laser radiation and transmissivity of 0.1m thick silicion- 
nitride (SigN4) windows were important initial works. The goal of 
the first year of Phase Il was to construct X-ray contact microscope 
in combination with existing optical phase microscope, already 
used by biologists. In the second year of Phase Il study of dehy- 
drated Horeseshoe Crab and Hela cancer cells were performed 
with COXRALM. Also during Phase Il, the Imaging X-Ray Laser 
Microscope (IXRALM) was designed and constructed. This paper 
describes the development of each of the microscopes and their 
application for research. 


17167 (DOE/ER/45468-1) Undulator SpectroMicroscopy 
Facility at the Advanced Light Source: Annual report 1992. 
Wisconsin Univ., Madison, Wi (United States). [1992]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-92ER45468. Order Number DE93007964. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The SpectroMicroscopy Facility is a Participating Research Team 
(PRT) that was formed to design and build detectors and 
experimental stations that could take advantage of the specific ad- 
vantages that the highly coherent undulator source provides. The 
primary scientific orientation of the team is in materials science and 
the physics and chemistry of surfaces or interfaces. The Spectro- 
Microscopy Facility is organized as an ALS “Type A”, project. This 
report presents progress made on the project for 1992. 


17168 (LA-SUB-93-36/1) Traveling-wave modulator test re- 
sults, TW-1 (12/10/87). Los Alamos National Lab., NM (United 
States). 10 Dec 1987. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008001. Source: OSTI; NTIS; GPO Dep. 

This device is a single Mach-Zehnder interferometer with two 
independent electrode sets, one, for DC bias and one for RF mod- 
ulation. The operating wavelength is 0.83 um. The RF electrodes 
are a “coplanar waveguide” transmission line with approximately a 
5 um gap and 20 um center electrode width, made with 3.0 um 
thick gold. There is no SiOz isolation layer and no polyimide over- 
coat. The characteristic impedance of this transmission line is 20 
Q. The modulator length is 2.75 mm, and the transmission line ex- 
tends approximately 25 mm beyond this before termination by two 
40 2 BeO chip resistors in parallel. The extra length is to damp out 
reflections from the termination at high frequencies. The DC resis- 
tance of the electrode is 10 Q, so the DC input impedance is 30 Q. 
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The DC and RF connections use the Wiltron K connector, which is 
compatible with SMA and 3.5 mm connectors. This report dis- 
cusses the frequency response testing of this device. 


17169 (LA-UR—92-4353) Smart skin structures for identity- 
ing and locating laser irradiation. LaDelfe, P.C.; Goeller, R.M.; 
Murray, H.S. Los Alamos National Lab., NM (United States). [1992]. 
11p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9202154— 
1: SPIE 1993 North American conference on smart structures and 
materials, Albuquerque, NM (United States), 1-4 Feb 1992). Order 
Number DE93005464. Source: OSTI; NTIS; GPO Dep. 

A pyramidal arrangement of wavelength-selective optical detec- 
tors can be used to determine the identity (wavelength), intensity, 
and direction-of-arrival of faser irradiation. The advantages of this 
technique are that only unobtrusive, skin-like structures are re- 
quired and that large collection areas provide high sensitivity. The 
disadvantage is that the angular resolution (approximately 5 de- 
grees in a 60 degree field-of-view) is less than that which can be 
achieved using methods requiring thicker structures. The detector 
elements are large-area, polyvinylidine fluoride, pyroelectric de- 
vices with wavelength selective coatinits. Four identical arrays of 
these elements are situated on the top and sides of a frustrated, 
three—sided prism. Since only the relative orientations are signifi- 
cant, these faces can be selected regions on the surface of an 
existing structure. We first describe the construction of the detec- 
tors and the system, then develop the mathematical description of 
the system. Using coated detectors whose performance has been 
experimentally verified, we will model the response to in-channel, 
monochromatic irradiation and then describe the data analysis al- 
gorithm. Although we will limit our model to a simple, two-channel 
system, the concept and algorithm can easily be extended to a 
system of any reasonable number of nonoverlapping channels. 


17170 (LA-UR-93-418) Fiber-optic currents measurements. 
Forman, P.R.; Looney, L.D.; Tabaka, L.J. Los Alamos National 
Lab., NM (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9305133—1: OPTO ‘93, Paris (France), 11-13 May 1993). 
Order Number DE93007970. Source: OSTI; NTIS; GPO Dep. 

Polarization maintaining pigtailed laser diodes have greatly in- 
creased the ease with which fiber-optic sensors for Faraday current 
measurements on large pulsed experiments can be deployed. 670, 
830, and 1300 nm units are readily available. Such diode lasers 
can easily be mounted in an RF shiekded box along with the simple 
electronics and batteries to power them. Our units measure 16.5 x 
8 x 6 cm. and have a single external control; an on off switch. 
They use two 1.5 volt “C” cell batteries. By using an LT1073 chip 
in the electronics the batteries are an energy source rather than a 
voltage source. These units can provide 100 mA drive to a 
LTO15MD laser diode so that 1 mW of 830 nm fight exits the fiber 
pigtail for up to 23 hours with no detectable droop in power. For 
the sensor element twisted single mode low birefringence fibers 
are wrapped around the region of interest. The fiber pigtail is fused 
to the sensor section so changes in alignment are avoided. The 
light exiting the fiber sensor section is immediately analyzed by a 
compact, 3 x 3.5 x 5 cm, bulk optical unit which outputs quadra- 
ture optical signals into two multimode fibers leading to detectors in 
a screen room. The system is thus completely free of ground loops 
and is as immune to noise as the screen room. These sensors 
have the usual advantages claimed for them and the all dielectric 
feature was the original reason for their use on our experiments. 
The ease of deployment however is not usually cited. On our 
Pegasus || experiment the need arose for a total current measure- 
ment at the main header of the capacitor banks. A single turn of 
optical fiber was easily strung in a 6.4 m diameter circle and at- 
tached to laser and analyzer in a few hours. 


17171 (PNL-SA-19533) Extremely high rate deposition of 
polymer multilayer optical thin film materials. Affinito, J.D. Pa- 
cific Northwest Lab., Richland, WA (United States). [1993]. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93009127. Source: 
OSTI; NTIS; GPO Dep. 

This paper highlights a new technique for extremely high rate 
deposition of optical dielectric films (vacuum deposition of polymer 
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muttilayer thin films). This is a way to produce multilayer optical fil- 
ters comprised of thousands of layers of either linear or nonlinear 
optical materials. The technique involves the flash evaporation of 
an acrylic monomer onto a moving substrate; the monomer is then 
cured. Acrylic polymers deposited to date are very clear for wave- 
lengths between 0.35 and 2.5 um; they have extinction coefficients 
of k~10-7. Application of electric field during cross linking can po- 
larize (“pole”) the film to greatly enhance the nonlinear optical 
properties. "Poling” films with the polymer multilayer technique 
offers advantages over conventional approaches, in that the polar- 
ization should not decay over time. Battelle’s Pacific Northwest 
Laboratory is well suited for bringing linear and nonlinear polymer 
multilayer optical filter technology to manufacturing production sta- 
tus for batch and wide area web applications. 10 figs. 


17172 (SAND-—93-8409) Real-time optical diagnostics for 
the basic oxygen steelmaking process. Ottesen, D.K.; Hurt, 
R.H.; Hardesty, D.R. Sandia National Labs., Livermore, CA (United 
States). Feb 1993. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. (CONF- 
9210213-5: 1992 Combustion Institute fall meeting of the western 
states section, Berkeley, CA (United States), 12-13 Oct 1992). Or- 
der Number DES3009451. Source: OSTI; NTIS; GPO Dep. 

This article deals with the development of real-time optical diag- 
nostic techniques for process control in basic oxygen steelmaking. 
Results are presented of pilot-scale feasibility experiments con- 
ducted in the two-ton basic oxygen furnace (BOF) at Bethlehem 
Steel Corporation’s Homer Research Laboratories. Two line-of-sight 
optical techniques are being evaluated for determining the concen- 
tration and temperature of infrared-active gases in the BOF off-gas. 
The primary objective is to relate the concentration of these gas- 
phase species to the carbon content of the molten metal, and 
thereby provide a real-time indication of the process endpoint. 
Three cw lasers were used to measure the extent of beam attenu- 
ation at three different wavelengths in the particle-laden off-gas. 
The primary attenuation mechanism appears to be scattering by a 
dense, sub-micron diameter FeO fume. Initial infrared emission ex- 
periments with a Fourier transform infrared spectrometer at 1-cm—' 
spectral resolution show partially resolved lines in the P-branch of 
the fundamental CO ground state and first hot-band transitions; 
COz bandheads are also clearly observed at 2384 and 2397 
cm—'. A second set of experiments was conducted to test the fea- 
sibility of oxygen-lance based fiber-optic imaging/pyrometric 
sensors for measurements of melt temperature and reaction zone 
properties. During bottom injection of nitrogen, clearly defined im- 
ages of the melt/slag surface were obtained using both visible and 
near-infrared video systems. During oxygen blowing, optical emis- 
sion from the hot spot was observed to fluctuate widely, with 
characteristic frequencies in the range of 3—10 Hz. Near the end of 
the process, the emission is characterized by periodic intensity 
bursts, interpreted as individual ignition events of duration 10-50 
msec. Hot spot temperatures were calculated from the emission at 
800 and 950 nm wavelengths using a grey-body assumption. 


17173 (UCRL-JC—108444) Radiometric calibration system 
for IR cameras. Park, H.S.; Dobie, D.W.; Ferretta, T.E.; Hakala, 
D.B.; Nolan, M.P.; Parker, E.L. Lawrence Livermore National Lab., 
CA (United States). 15 May 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920471-6: International Society for Photo Optical Engi- 
neering (SPIE) conference, Orlando, FL (United States), 20-24 Apr 
1992). Order Number DE93009237. Source: OSTI; NTIS; GPO 
Dep. 

This paper describes an automated calibration system that we 
developed to calibrate IR flight cameras for a series of sub-orbital 
experiments. Short schedules as well as concern over cryo-cooler 
lifetimes dictated a totally automated calibration system that ob- 
tained as much data as possible over a short period of time. The 
data must be as complete as possible since the cameras are not 
recovered. For this reason the system calibrates each pixel individ- 
ually. The output of the calibration is a set of calibration coefficients 
which convert the gray level output of the camera into physical 
units of radiance (Watts/cm2-str-um). We have calibrated Hughes 
256 x 256 pixels PtSi cameras and 128 x 128 pixels HgCd cam- 
eras and Amber 128 x 128 pixels InSb cameras. These cameras 
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put out 8 bit digital data and sync signal at a given camera setting. 
This paper describes the calibration acquisition system and shows 
the results for the Hughes 256 x 256 PtSi camera. 


17174 (UCRL-JC—111520) Effect of binders on the damage 
threshold and refractive index of coatings prepared from col- 
loidal suspensions. Thomas, !.M. Lawrence Livermore National 
Lab., CA (United States). Oct 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9210295—4: SPIE symposium on Boulder damage, Boul- 
der, CO (United States), 28-30 Oct 1992). Order Number 
DE93009068. Source: OSTI; NTIS; GPO Dep. 

Addition of polyvinyl alcohol (PVA) to aqueous suspensions of 
AIOOH, ZrO2 and HfO2 has been found to increase the damage 
threshold and refractive index of coatings prepared from these sus- 
pensions. The increase in damage threshold may be due to the 
increase in coating strength brought about by the enhanced 
particle-to-particle bond strength due to the polymer binder. The 
binder also increases the refractive index by decreasing the poros- 
ity. This leads to a reduction in the number of layer pairs required 
for high reflection in a typical HR coating. A mirror consisting of 
only ten layer pairs of HfO2-SiO2 with PVA binder in the HfO2 had 
a reflectivity of over 99% at 1.06 um and a damage threshold of 
25-28 J/cm@at 1.06 um with a 10 ns pulse. 6 refs, 5 figs, 4 tabs. 
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Refer also to citation(s) 15707, 17228, 17240, 17241 
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Refer also to citation(s) 14917, 15247, 15579, 15580, 15581, 
15614, 15682, 17167, 17214, 17228, 17409, 18356 


17175 (CEA-R-5611) Diffraction study of a focused 
ultrasonic beam by a defect. Prediction of the echographic re- 
sponse of a given defect. Laval, M. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie des Ma- 
teriaux; Paris-6 Univ., 75 (France). Feb 1992. [276p.] (In French). 
Order Number DE93618543. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work is devoted to modelling the diffraction of a focused 
ultrasonic beam by a fatigue crack-life flaw. Beforehand, a biblio- 
graphical study surveys the methods available to deal with this 
problem. An integrated two-dimensional monochromatic model is 
then developed. The focused ultrasonic beam after a fluid/solid in- 
terface is modelled on the basis of the RAYLEIGH-SOMMERFELD 
formalism. The interaction of the beam and the crack edges is 
treated via the Geometrical Theory of Diffraction. The crack 
response is calibrated using a KIRCHOFF computation on a refer- 
ence reflector (Side-Drilled-Hole). An experimental study, carried 
out on an embedded crack, validates the echographic response 
amplitudes predicted by the model within 3dB. The monochromatic 
model is then extended to a broad-band model by means of a 
FOURIER analysis. This makes it possible to predict the complete 
waveforms. An experimental verification shows that the model sim- 
ulates correctly the respectives shapes and polarities of the pulses 
diffracted by plane or volumetric defects, as well as the result of in- 
terferences between several pulses. Eventually, the particular case 
of a defect located near the outer wall of the rested material is 
dealt with. The ‘corner effect’ echographic response is modelled via 
via the KIRCHOFF theory. The quantitative agreement with experi- 
mental data is very good. Further experimentation will be needed 
to assess the quantitative reliability of the model. 


17176 (DOE/PC/90184—T9) Non-invasive measurements of 
granular flows by magnetic resonance imaging: Technical 
progress report for the quarter ending December 31, 1992. 
Nakagawa, M.; Altobelli, S.A.; Caprihan, A.; Fukushima, E.; Jeong, 
E.K. Lovelace Medical Foundation, Albuquerque, NM (United 
States). 20 Jan 1993. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90PC90184 ;FG04- 
90ER14087. Order Number DE93011448. Source: OSTI; NTIS; 
GPO Dep. 
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Magnetic Resonance Imaging (MRI) was used to measure 
granular-flow in a partially filled, steadily rotating, long, horizontal 
cylinder. This non-invasive technique can yield statistically 
averaged two-dimensional concentrations and velocity profiles any- 
where in the flow of suitable granular materials. First, rigid body 
motion of a cylinder fill with granular material was studied to con- 
firm the validity of this method. Then, the density variation of the 
flowing layer where particles collide and dilate, and the depth of 
the flowing layer and the flow velocity profile were obtained as a 
function of the cylinder rotation rate. 


17177 (INPE-5405) Design and construction of a magnetic 
sector mass spectrometer. Dallaqua, R.S.; Ludwig, G.O.; Montes, 
A. Instituto de Pesquisas Espaciais (INPE), Sao Jose dos Campos, 
SP (Brazil). Aug 1991. [61p.] (In Portuguese). (PRQ-659.). Order 
Number DE93614476. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work we describe the design and construction of a sector 
magnetic mass spectrometer. The main parts of the instrument are: 
ion source, grids (extraction, energy analysis and ion acceleration), 
electrostatic lens, magnetic sector and detector. All these compo- 
nents are kept inside a vacuum chamber evacuated by a 
turbomolecular pump. (author). 


17178 (KFKI-1991-36/G) Detection of small leakage com- 
bining dedicated Kaiman filters and an extended version of 
the binary SPRT. Racz, A. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Dec 1991. [38p.] Order Number DE93612677. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new method is outlined for detection of soft reactor failures. 
The procedure is applicable when the failure can be described by 
an additive term (failure vector) in the measurement process of an 
observable dynamic system. A dedicated Kalman filter generates 
the innovation process for further testing. The innovation is investi- 
gated by a sequential hypothesis testing method. In order to avoid 
the computational difficulties related to sophisticated multiple hy- 
pothesis testing methods, an extended version of Waids’s classical 
binary Sequential Probability Ratio Testing (SPRT) has been devel- 
oped. The procedure is applied for the problem of (small) leakage 
detection in the feedwater system of nuclear power plants. Com- 
puter simulation results show that the method can recognize less 
than 1% relative water loss reliably. (author) 10 refs.; 5 figs.; 5 
tabs. 


17179 (LA-SUB-—93-33) Design study for the LANL NPBSE 
objective telescope. McDonald, C.R. (Field Effects, Inc., Acton, 
MA (United States)). Los Alamos National Lab., NM (United 
States); Field Effects, Inc., Acton, MA (United States). 29 Sep 
1992. 49p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008005. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Two technical designs are proposed for the neutral particle beam 
space experiment (NPBSE) telescope. The first design is the 11m 
GTA telescope magnet described in LANL letter AT-3:92-273. The 
second design involves reworking the large bore quadrupole mag- 
nets to produce a GTA 22m telescope magnet. The following issues 
are addressed as specified in LANL subcontract 9-XT1 -V7649-1 
and LANL letter AT-3:92-273: magnetic field specifications; calcula- 
tions showing the size and amount of permanent magnet material 
required; methodology for obtaining the required magnetic field 
strengths and quality; calculations showing that the method out- 
lined above with “typical” mechanical tolerances (¥0.002 in) will 
produce magnetic fields with the specified field strength and quality 
and schedule and cost estimate for both designs. 


17180 Three-axis particle impact probe. Fasching, G.E.; 
Smith, N.S. Jr.; Utt, C.E. To Dept. of Energy. 2 Apr 1991. USA 
patent application 7-679,488. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93008224. Source: 
OSTI; NTIS; GPO Dep. 

Three-axis particle impact probes detect particle impact vectors 
along x-, y-, and z-axes by means of a head mounted on the outer 
end of a shaft that is flexibly mounted in silicone rubber at the top 
of a housing go as to enable motion imparted to the head upon im- 
pact to be transmitted to a grounded electrode secured to the shaft 


within the housing. Excitable electrodes are mounted in the hous- 
ing in a fixed position, spaced apart from the ground electrode and 
forming, with the ground electrode, capacitor pairs. Movement of 
the ground electrode results in changes in capacitance, and these 
differences in capacitance are used for measurement or derivation 
of momentum vectors along each of the three axes. In one embod- 
iment, the ground electrode is mounted at the base of the shaft 
and is secured to a silicone rubber layer at the top of the housing, 
providing for cantilevered movement. In another embodiment, the 
shaft is mounted at its mid point in a flexible bushing so that it un- 
dergoes pivotal movement around that point. 


17181 (SAND-90-1611) Characteristics and development 
report for the MC3313 clock. Abel, W.R.; Snow, GS.; 
Wessendorf, K.O. Sandia National Labs., Albuquerque, NM (United 
States). Feb 1993. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93011236. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The MC3313 clock provides a 96-MHz signal to the SA3167 
pulse digitizer used in the telemetry system for the W82 Joint Test 
Assembly. This report is a record of the design intent, product de- 


scription, and development characterization and testing for this 
clock. 


17182 (SAND-—92-2450C) Utilization of polymer viscoelastic 
properties to enhance acoustic wave sensor performance. 
Frye, G.C.; Martin, S.J. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9305124—-2: Chemical sensor symposium, Honolulu, HI (United 
States), 16-21 May 1993). Order Number DES93008345. Source: 
OSTI; NTIS; GPO Dep. 

Polymer films are commonly used as the sorptive layer for 
preparing chemical sensors using surface acoustic wave (SAW) 
devices. Absorption of chemical species into these polymer coat- 
ings results in plasticization (i.e., softening) of the polymer. We 
have demonstrated that SAW devices are sensitive to the resulting 
changes in viscoelastic properties, especially due to the onset of a 
film resonance. This film resonance occurs when the inertial phase 
lag across the film approaches 7/2. Based on understanding these 
acoustic wave/polymer film interactions and the resulting changes 
in wave velocity and attenuation, device sensitivity can be signifi- 
cantly increased and the ability to utilize both responses to 
discriminate between isolated chemical species with a single SAW 
device can be improved. 


17183 (UCRL-ID—-112756) Selected results from LLNL- 
Hughes RAR for West Coast Scotland Experiment 1992. 
Lehman, S.K. (Lawrence Livermore National Lab., CA (United 
States)); Johnston, B.; Twogood, R.; Wieting, M.; Yorkey, T.; 
Robey, H.; Whelan, D.; Nagele, R. Lawrence Livermore National 
Lab., CA (United States). 5 Jan 1993. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93006973. Source: OSTI; NTIS; GPO Dep. 

The joint US-UK 1992 West Coast Scotland Experiment (WC- 
SEX) was held in the Sound of Sleat from June 6 to 25. The 
LLNL-Hughes team fielded a fully polarimetric X-band hill-side real 
aperture radar to collect internal wave wake data. We present here 
a sample data set of the best radar runs. 
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Refer also to citation(s) 16102, 16180, 16348 


17184 (CONF-930403-27) Automated ammunition reload- 
ing technology for heavy armored systems. Vandergriff, K.U.; 
Hannah, J.H. Oak Ridge National Lab., TN (United States). [1993]. 
7p. Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 5. topical meeting 
on robotics and remote systems; Knoxville, TN (United States); 26- 
29 Apr 1993. Order Number DE93007909. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 
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Presently, the world’s most lethal battle tank, the M1A1 Abrams, 
must be rearmed with main gun ammunition one piece at a time 
through the tank's hatch. Under the best conditions, this procedure 
is a tiresome task; under battlefield conditions, it is also a danger- 
ous task because the crew and equipment are exposed to deadly 
weapon fire and nuclear, biological, and chemical agents. Ammuni- 
tion reloading for heavy armored systems has been a proven 
logistical problem within the Army's armored systems. The US 
Army's Project Manager for Ammunition Logistics (PM-AMMOLOG) 
has assembled a national team to work to improve the safety and 
efficiency of this essential element of armored warfare by develop- 
ing critical technology for automated reloading of armored vehicles. 
This technology has been demonstrated with the Future Armor 
Rearm System (FARS). The FARS consists of a tracked, armored 
chassis, a 5-D.F. teleoperated ammunition transfer arm, and a spe- 
cialized mission module. This mission module houses systems for 
storing and transferring ammunition into the tank. The automated 
systems allow the soldiers to remain safely under sealed and ar- 
mored protection while remotely loading ammunition from the FARS 
into the tank storage system. Automated reloading not only eases 
the manual burden on the soldier but also provides a safer, faster, 
and more efficient means of reloading heavy armored systems. This 
activity is sponsored by PM-AMMOLOG and the US Army's Project 
Manager for Tank Main Armament Systems. Team members in- 
clude the Oak Ridge National Laboratory, Human Engineering 
Laboratory, Tooele Army Depot, and Benet Weapons Laboratory. 


17185 (CONF-930403-28) Field Artillery Ammunition Pro- 
cessing System (FAAPS) concept evaluation study. Kring, C.T.; 
Babcock, S.M.; Watkin, D.C. Oak Ridge National Lab., TN (United 
States). [1993]. 8p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
5. topical meeting on robotics and remote systems; Knoxville, TN 
(United States); 26-29 Apr 1993. Order Number DE93007821. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Oak Ridge National Laboratory's Robotics & Process Sys- 
tems Division has conducted a concept evaluation study of the 
automation of artillery ammunition processing at the request of the 
Army's Program Manager - Ammunition Logistics at Picatinny Arse- 
nal in Picatinny, New Jersey. The Field Artillery Ammunition 
Processing System (FAAPS) is an initiative to introduce onto the 
battlefield a transportable, automated ammunition processing and 
storage system. System proponents have targeted a 20% increase 
in the ammunition processing rate over the current operation, while 
simultaneously reducing the total number of assigned battalion per- 
sonnel by 30. The overall objective of the FAAPS Project is to 
develop and demonstrate an improved process to accomplish 
these goals. The initial phase of the FAAPS Project was the 
FAAPS concept evaluation. The concept evaluation consisted of (1) 
establishing system requirements and goals, (2) documenting the 
process flow, (3) identifying and evaluating technologies available 
to accomplish the necessary ammunition processing and storage 
operations, (4) presenting alternative concepts for ammunition pro- 
cessing representing the full range of the automation spectrum, 
and (5) recommending a concept that represents the most efficient 
use of technology to accomplish these goals. 


17186 (DOE/DP-0109-6-R0O) Complex-21 Reconfiguration 
Program Quality Assurance Program Description. USDOE As- 
sistant Secretary for Defense Programs, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Weapons 
Complex Reconfiguration. 15 Jan 1993. 13p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93007528. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Office of Weapons Complex Reconfiguration (OWCR) will 
develop, implement, and maintain a written quality assurance pro- 
gram (QAP). The quality assurance program description (QAPD) 
and implementing procedures will describe the organizational struc- 
ture, functional responsibilities, levels of authority, and interfaces for 
those managing, performing, and assessing the adequacy of work. 
It will also describe the OWCR management system, including ac- 
tivities associated with planning, scheduling, and controlling costs. 


17187 (LA-SUB-93-30) Reconstitution planning: SPC final 
report 1424. Los Alamos National Lab., NM (United States); Sys- 
tem Planning Corp., Arlington, VA (United States). Jun 1992. 97p. 
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Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008014. Source: OSTI; NTIS; GPO Dep. 

The Office of the Deputy Under Secretary of Defense for Policy 
ODUSD(P) tasked the University of California's Los Alamos 
National Laboratory (LANL) to conduct a study to determine and as- 
sess the requirements and options for maintaining and developing 
a flexible and sustainable reconstitution base over the long term. In 
support of that study effort, System Planning Corporation (SPC) 
working closely with ODUSD(P) staff, developed and demonstrated 
an analytic process for conducting DoD reconstitution planning 
analyses on a regular basis and as part of the DoD PPBS. Within 
ODUSD(P), this planning approach is often referred to generically 
as a “capacity-driven” planning approach. Under the SPC- 
developed planning approach, DoD components would develop 
and maintain a family of reconstitution plans organized hierarchi- 
cally on the basis of broad equipment categories (i.e., aircraft, 
ships, tracked combat vehicles, missiles and space, and muni- 
tions). For each selected broad equipment category, the cognizant 
DoD component will develop a reconstitution planning document 
that addresses a 20-year planning horizon. The analytic process to 
be used in support of activation scheduling would consist of the fol- 
lowing activities; Defining appropriate demand schedule(s) for 
providing reconstitution response options; Identifying a menu of 
programmatic options for satisfying the above demand schedule; 
Conducting sensitivity and cost analyses; Selecting a set of recon- 
stitution program options; Integrating and summarizing in a 
comprehensive, Department-wide manner reconstitution program 
options for all reconstitution plans; Developing and issuing planning 
guidance to DoD components; Estimating and projecting needed 
budgetary resources; Defending selected reconstitution programs 
throughout the PPBS process and Congressional budget process. 


17188 (LA-SUB-—93-66) High power laser detection concep- 
tual design: Final report. Laubscher, B. (Rockwell Power 
Services Co., Albuquerque, NM (United States)). Los Alamos Na- 
tional Lab., NM (United States); Rockwell Power Services Co., 
Albuquerque, NM (United States). 3 Dec 1987. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (RV/RPS—87-490). Order Number DE93008806. Source: 
OSTI; NTIS; GPO Dep. 

This report investigates the design and feasibility of a satellite to 
detect ground based laser testing in Earth’s atmosphere. The satel- 
lite’s optical system is based upon current technology. The 
performance of the satellite system is presented for three scenar- 
ios. The laser signature was estimated using the results of a code 
which propagated the laser through a model atmosphere. Multiple 
wavelengths were propagated with the code. 


17189 (LA-SUB—93-71) Low mass, survivable advanced ra- 
diator: Final report. Begg, L.L. (Space Power, Inc., Sunnyvale, 
CA (United States)); Engdahl, E. Los Alamos National Lab., NM 
(United States); Space Power, Inc., Sunnyvale, CA (United States). 
26 Jun 1990. 5p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(SP-45-1). Order Number DE93008808. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Space Power, Inc. has been down-selected and funded under 
the NASA Advanced Radiator Concepts Program to develop tech- 
nology leading to a low-mass, reliable radiator system which could 
operate for ten years. This radiator system was designed to 
encounter and survive the natural environmental threats of microm- 
eteoroids and debris. The purpose of this effort was to investigate 
this winning design and determine the feasibility of making it sur- 
vivable against a SUPER-level threat environment. With some 
modifications, the existing NASA-based design can be made surviv- 
able against threats specified in the SUPER threat document. Most 
of the changes give the radiator system enhanced temperature ex- 
cursion capability. In designing a shield to defend against pellet 
threats, several difficulties are encountered: designing an effective 
shield against both ballistic and hypervelocity types of impacts; the 
mass penalty associated with using shields; and the impact a shield 
would have on the function of a radiator. For these reasons, the ra- 
diator system described in this effort will merely take the impact, 
offering no active defense against a pellet threat. By using enough 
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redundancy, the radiator system will be designed to retain sufficient 
capacity, after the threat encounter, to complete the mission. 


17190 (LA-UR-93-271) Eagle Il: A prototype for mult- 
resolution combat modeling. Powell, D.R.; Hutchinson, J.L. Los 
Alamos National Lab., NM (United States). [1993]. 10p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9303101-1: 3. conference on 
computer generated forces and BR, Orlando, FL (United States), 
17-19 Mar 1993). Order Number DE93007370. Source: OSTI; 
NTIS; GPO Dep. 

Eagle 11 is a prototype analytic model derived from the integra- 
tion of the low resolution Eagle model with the high resolution 
SIMNET model. This integration promises a new capability to allow 
for a more effective examination of proposed or existing combat 
systems that could not be easily evaluated using either Eagle or 
SIMNET alone. In essence, Eagle Il becomes a multi-resolution 
combat model in which simulated combat units can exhibit both 
high and low fidelity behavior at different times during model exe- 
cution. This capability allows a unit to behave in a highly manner 
only when required, thereby reducing the overall computational and 
manpower requirements for a given study. In this framework, the 
SIMNET portion enables a highly credible assessment of the 
performance of individual combat systems under consideration, en- 
compassing both engineering performance and crew capabilities. 
However, when the assessment being conducted goes beyond 
system performance and extends to questions of force structure 
balance and sustainment, then SISMNET results can be used to 
“calibrate” the Eagle attrition process appropriate to the study at 
hand. Advancing technologies, changes in the world-wide threat, 
requirements for flexible response, declining defense budgets, and 
down-sizing of military forces motivate the development of 
manpower-éfficient, low-cost, responsive tools for combat develop- 
ment studies. Eagle and SIMNET both serve as credible and 
useful tools. The integration of these two models promises en- 
hanced capabilities to examine the broader, deeper, more complex 
battlefield of the future with higher fidelity, greater responsiveness 
and low overall cost. 


17191 (PNL-20786) Some lessons learned from the evalu- 
ation of Army tactical command and control systems. Hesser, 
W.A. Pacific Northwest Lab., Richland, WA (United States). Jun 
1992. 15p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (CONF- 
9206239-3: 60. Military Operations Research Society symposium, 
Monterey, CA (United States), 23-25 Jun 1992). Order Number 
DE93008262. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Army Tactical Command and Control System Experimenta- 
tion Site (AES) at Fort Lewis, Washington, has spent almost four 
years conducting experiments into the functioning and effective- 
ness of command and control systems. The mission of the Site is 
to provide a common environment where combat and material de- 
velopers, the experiment proponents, can use experimentation 
combined with user input to expedite and facilitate the evolutionary 
development of the ATCCS. Experiments are performed on devel- 
oping systems prior to formal tests preceding a milestone 3 
(production) decision. The AES ensures experiment results are 
given only to proponents, thus providing a non-threatening environ- 
ment in which to examine early versions of software, 
soldier-machine interfaces, and multi-system interoperability. Some 
of the experiments involved a single battlefield functional area, 
such as air defense or combat service support. Others examined 
two or more functional areas, and yet others investigated the oper- 
ation of commanders and staffs in tactical command posts. This 
paper describes the techniques used in these latter experiments— 
those involving the commander and principal staff. It describes how 
scientists at the AES begin with research objectives, translate them 
into research questions, determine the data required to answer 
those questions, and then identify the source and means of collect- 
ing those data. Finally, some results are presented which illustrate 
the type of research conducted and the techniques involved. 


17192 (SAND-92-0515) The functional dependence of tra- 
Jectory dispersion on initial condition errors. LaFarge, R.A; 
Baty, R.S. Sandia National Labs., Albuquerque, NM (United 
States). Feb 1993. 46p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract AC04-76DP00789. Order Number 
DE93008490. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report proposes numerical techniques to approximate dis- 
persion bounds and burst patterns for Monte Carlo trajectory 
simulations. The algorithms developed approximate trajectory dis- 
persion bounds and burst patterns caused by the errors in initial 
conditions in 1/100 of the computational expense of full Monte 
Carlo analyses. The proposed techniques are based on the proper- 
ties that the six-degree-of-freedom equations of motion produce 
solutions that vary continuously with initial conditions and preserve 
the statistical distribution of the initial conditions. The continuity of 
solutions in initial conditions is studied numerically by performing a 
stability analysis. Numerical experiments simulating a fuze effec- 
tiveness study for two generic reentry bodies are exhibited. The 
dispersion bounds and burst patterns predicted using the proposed 
algorithms are compared to the dispersion bounds and burst pat- 


terns predicted using full Monte Carlo simulations. The agreement 
is excellent. 


17193 (SAND—92-1472) Loaded cavity-backed slot (LCBS) 
antennas for Reentry Vehicles. Sena, M.D. Sandia National 
Labs., Albuquerque, NM (United States). Sep 1992. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93008363. Source: OSTI; 
NTIS; GPO Dep. 

This report describes the linearly-polarized, loaded cavity-backed 
slot (LCBS) antenna developed for Reentry Vehicles (RVs) and the 
development process used by the Antenna Development Depart- 
ment. It includes typical antenna engineering design considerations 
or requirements, fabrication/assembly process, and performance 
characteristics. Antenna design theory is reduced to the basic con- 
cepts useful in designing LCBS antennas for reentry vehicles. 


17194 (SAND—92-1889C) The development of a parachute 
system for aerial delivery trom high speed cargo aircraft. Behr, 
V.L. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 11p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930580-2: 12. Royal Aeronautical Society/American Institute of 
Aeronautics and Astronautics (RAS/AIAA) aerodynamic decelerator 
systems technical conference, London (United Kingdom), 10 May 
1993). Order Number DE93008339. Source: OSTI; NTIS; GPO 
Dep. 

Supply of military personnel on the ground with cargo has long 
been accomplished with parachute delivery systems from aircraft. 
Structural limits of aircraft have typically limited these operations to 
no more than 150 KCAS. A desire for increased survivability of 
cargo delivery aircraft has led to the development and fielding of 
aircraft capable of delivering cargo at substantially higher speeds. 
This paper describes efforts undertaken to design develop and test 
a cargo delivery system for use at speeds compatible with those 
high speed cargo aircraft. 


17195 (SAND-92-1966) 3D RCS fill method for use in 
AIMOM. Ormesher, R.C. Sandia National Labs., Albuquerque, NM 
(United States). Oct 1992. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93008361. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report describes current methods and suggests new meth- 
ods for filling in missing Radar Cross Section (RCS) data points in 
a 3D RCS pattern. The first part of this report examines the cur- 
rent methods implemented the by AFEWC/SA subroutines 
FILL.MIRROR, FILL_POINT, and FILL-ROLLOFFRCS. The second 
part of this report describes a new method of filling RCS data that 
is appropriate for use in the Analytical Improved Many-on-Many 
(AIMOM) simulation package. 


17196 (SAND-92-2579) An experimental investigation of 
high-speed water-entry for full-size and scale-modei pointed 
nose vehicles. Cole, J.K. (Sandia National Labs., Albuquerque, 
NM (United States)); Hailey, C.E.; Gutierrez, W.T.; Ferrario, M.T. 
Sandia National Labs., Albuquerque, NM (United States). Feb 
1993. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93008491. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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A full-scale water-entry test of a pointed nose penetrator was 
conducted at the Kauai Test Facility in February 1991. The vehicle 
was rocket boosted to enter the water at a velocity of 301 m/s and 
an impact angle of —29° from the horizontal. During the test, triax- 
ial accelerations and base pressures were recorded by a rugged, 
onboard data acquisition system. In June 1991, a scale-model 
water-entry test program was conducted at the Naval Surface War- 
fare Center's (NSWC) Hydroballistics Facility. Each scale model 
contained an onboard, miniature, data acquisition system which 
recorded axial acceleration and base pressure during water entry. 
The data acquisition system was specially designed to survive 
high-speed water entry and to fit inside models with base diame- 
ters as small as 3.81 cm. The NSWC test program was conducted 
for impact velocities ranging from 96-319 m/s and impact angles of 
—27° and —35°. This report compares the full-scale and scale- 
model acceleration histories and minimum cavity pressures. The 
validity of using Froude scaling is discussed and relationships are 
presented for minimum cavity pressure and maximum deceleration 
as a function of entry velocity and angle. 


17197 (UCRL-ID-110802) The effect of a constant base 
pressure on gun performance. Latter, A.L.; Martinelli, E.A. 
Lawrence Livermore National Lab., CA (United States). 12 May 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE93010481. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In a conventional, solid-propellant gun with a typical propellant 
size and geometry, the pressure on the base of the projectile does 
not remain constant, and for most of the burn phase is well below 
the peak pressure allowed by the gun. Evidently for a given projec- 
tile mass and muzzie velocity, the volume of the gun could be 
reduced if the base pressure during the bum phase couk) be held 
steady at the peak allowed value. A reduced gun volume is, of 
course, desirable from a practical point of view, and there are a 
number of research programs (including electric and liquid propel- 
lant guns) trying to achieve this goal. An obvious question, which 
we have not seen discussed anywhere, is how much of a volume 
reduction is possible, assuming that the constant-pressure condi- 
tion can be met exactly. Under this assumption, we have devised a 
relatively simple analytical model to predict the gun performance. 
To compare to the performance of a conventional solid-propeliant 
gun, we make use of the Mayer-Hart model. 1 This model, which is 
in good agreement with experiment, assumes that the propellant 


bum rate is proportional to the pressure, and the bum area is a 
constant. 


17198 (UCRL-ID—-112008) CTN summary of DSREDS, ED- 
CARS, EDMICS CALS readiness testing. Mitschkowetz, N.; 
Vickers, D.L. Air Force Air Materiel Command, Wright-Patterson 
AFB, OH (United States); Lawrence Livermore National Lab., CA 
(United States). 5 Oct 1992. 34p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (AITI-1183;CTN-92-011). Order Number DE93009455. 
Source: OSTI; NTIS; GPO Dep. 

This report provides a summary of the Computer-aided Acquisi- 
tion and Logistic Support (CALS) Test Network (CTN) Laboratory 
Acceptance Test (LAT) and User Application Test (UAT) activities 
undertaken to evaluate the CALS capabilities being implemented 
as part of the Department of Defense (DOD) engineering reposito- 
ries. Although the individual testing activities provided detailed 
reports for each repository, a synthesis of the results, conclusions, 
and recommendations is offered to provide a more concise presen- 
tation of the issues and the strategies, as viewed from the CTN 
perspective. 


17199 (Y/DV-1154/R3) Developing predictive models of 
corrosion In M829 penetrators. Dillon, J.J. Oak Ridge Y-12 Plant, 
TN (United States). 25 Jan 1993. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
(CONF-9306110—-1: 1993 predictive technology symposium and 
exhibition, Orlando, FL (United States), 22-24 Jun 1993). Order 
Number DE93007241. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
The results, limitations and modeling the corrosion of uranium- 
0.75% titanium (U-0.75% Ti) alloy penetrator type M829 are 
discussed. Statistical analysis of data derived from penetrators, 
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which are exposed to accelerated corrosion tests for periods up to 
one year demonstrate that the exposures did not produce either a 
swelling of the diameters or uranium contamination on the external 
surfaces of the sabots. Models that predict the rate that uranium 
corrosion product that is generated on the U-0.75% Ti penetrators 
as a function of temperature are also presented. 26 figs, 1 ref. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 16509, 17593, 17594 


17200 (LA-UR-92-3823) Molecular composition, structure, 
and sensitivity of explosives. Storm, C.B.; Travis, J.R. Los 
Alamos National Lab., NM (United States). [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-921101—14: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93003850. Source: OSTI; NTIS; 
GPO Dep. 

High explosives, blasting agents, propeliants, and pyrotechnics 
are all metastable relative to reaction products and are termed en- 
ergetic materials. They are thermodynamically unstable but the 
kinetics of decomposition at ambient conditions are sufficiently slow 
that they can be handled safely under controlled conditions. The 
ease with which an energetic material can be caused to undergo a 
violent reaction or detonation is called its sensitivity. Sensitivity 
tests for energetic materials are aimed at defining the response of 
the material to a specific situation, usually prompt shock initiation 
or a delayed reaction in an accident. The observed response is al- 
ways due to a combination of the physical state and the molecular 
structure of the material. Modeling of any initiation process must 
consider both factors. The physical state of the material determines 
how and where the energy is deposited in the material. The molec- 
ular structure determines the mechanism of decomposition of the 
material and the rate of energy release. Slower inherent reaction 
chemistry leads to longer reaction zones in detonation and inher- 
ently safer materials. Slower chemistry also requires hot spots 
involved in initiation to be hotter and to survive for longer periods 
of time. High thermal conductivity also leads to quenching of small 
hot spots and makes a material more difficult to initiate. Early en- 
dothermic decomposition chemistry also delays initiation by 
delaying heat release to support hot spot growth. The growth to vi- 
olent reaction or detonation also depends on the nature of the 
early reaction products. If chemical intermediates are produced that 
drive further accelerating autocatalytic decomposition the initiation 
will grow rapidly to a violent reaction. 


17201 (LA-UR-92-3907) The importance of sterically hin- 
dered shear in determining the sensitivity of explosive 
crystals. Dick, J.J. Los Alamos National Lab., NM (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-921101-12: 16. Material 
Research Society international symposium on the scientific basis 
for nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93003861. 
Source: OSTi; NTIS; GPO Dep. 

Sterically hindered shear in a plane shock wave in an explosive 
crystal is shown to be important in determining the shock sensitiv- 
ity of pentaerythritol tetranitrate and nitromethane. The steric 
hindrance is analyzed at the intermolecular level in the unit cell, 
and compared to the experimental evidence. 


17202 (LA-UR-93-165) Weakly nonlinear dynamics of near- 
CJ detonation waves. Bdzil, J.B. (Los Alamos National Lab., NM 
(United States)); Klein, R. Los Alamos National Lab., NM (United 
States). [1993]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9210298- 
1: ICASE symposium on hypersonic propulsion, Langely, VA 
(United States), Oct 1992). Order Number DE93007344. Source: 
OSTI; NTIS; GPO Dep. 

The renewed interest in safety issues for large scale industrial 
devices and in high speed combustion has driven recent intense 
efforts to gain a deeper theoretical understanding of detonation 
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wave dynamics. Linear stability analyses, weakly nonlinear bifurca- 
tion calculations as well as full scale multi-dimensional direct 
numerical simulations have been pursued for a standard model 
problem based on the reactive Euler equations for an ideal gas 
with constant specific heat capacities and simplified chemical reac- 
tion models. Most of these studies are concerned with overdriven 
detonations. This is true despite the fact that the majority of all det- 
onations observed in nature are running at speeds close to the 
Chapman-Jouguet (CJ) limit value. By focusing on overdriven 
waves one removes an array of difficulties from the analysis that is 
associated with the sonic flow conditions in the wake of a CJ- 
detonation. In particular, the proper formulation of downstream 
boundary conditions in the CJ-case is a yet unsolved analytical 
problem. A proper treatment of perturbations in the back of a 
Chapman-Jouguet detonation has to account for two distinct weakly 
nonlinear effects in the forward acoustic wave component. The first 
is a nonlinear interactionof highly temperature sensitive chemistry 
with the forward acoustic wave component in a transonic boundary 
layer near the end of the reaction zone. The second is a cumula- 
tive three-wave-resonance in the sense of Majda et al. which is 
active in the near-sonic burnt gas flow and which is essentially in- 
dependent of the details of the chemical model. In this work, we 
consider detonations in mixtures with moderate state sensitivity of 
the chemical reactions. Then, the acoustic perturbations do not 
influence the chemistry at the order considered and we may con- 
centrate on the second effect; the three-wave resonance. 


17203 (LA-UR-93-222) Los Alamos experimental capabill- 
ties: Ancho Canyon high expiosives and pulse power 
facilities. Morris, C.E. Los Alamos National Lab., NM (United 
States). [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921255—1: 
Geologic materials constitutive modeling workshop, Los Alamos, 
NM (United States), 9-10 Dec 1992). Order Number DE93007378. 
Source: OSTI; NTIS; GPO Dep. 

This document outlines the Ancho Canyon testing facility com- 
prehensive material characterization capabilities. These include the 
high explosive (HE) firing sites, a full complement of gun facilities, 
and variety of pulse power capacitor bank systems of various ener- 
gies. The explosive fabrication capability at Los Alamos allows the 
design and testing of unique HE experimental assemblies. Depend- 
ing on the hydrodynamic requirements, these explosive systems 
can vary widely in cost. Years of experience have enabled the de- 
velopment of a comprehensive set of diagnostics to monitor these 
experiments. 


17204 (MLM-3774) Powder x-ray diffraction patterns of en- 
ergetic materials for use as reference standards. Sullenger, 
D.B. (EG and G Mound Applied Technologies, Miamisburg, OH 
(United States)); Cantrell, J.S.; Beiter, T.A. EG and G Mound Ap- 
plied Technologies, Miamisburg, OH (United States). 18 Mar 1993. 
128p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-88DP43495. Order Number DE93009903. 
Source: OSTI; NTIS; GPO Dep. 

This report lists eighteen quality powder x-ray diffraction patterns 
produced at Mound for various explosives of recent and current 
interest. In each case the best possible experimental pattern, ob- 
tained from the substance in question via automated diffractometric 
step-scans, was compared with the corresponding pattern, calcu- 
lated from the lattice and atomic positional parameters of the 
crystal structure, if known, and a reconciliation sought between the 
two. In order to make these patterns more useful to various types 
of practitioners, previously published patterns for these substances 
have been included, together with a brief description of their crys- 
tallographies, some Chemical Abstracts reference information 
about them, and an evaluation of their quality via accepted powder 
diffraction criteria. Most of these patterns have been accepted by 
the International Centre for Diffraction Data for inclusion in their 
Powder Data File; the others will be submitted in due course. 


17205 (SAND-92-1931C) Calibrating the BKW-EOS with a 
large product species data base and measured C-J properties. 
Hobbs, M.L.; Baer, M.R. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9207159-2: 10. detonation symposium, Boston, MA (United 
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States), Jul 1992). Order Number DE93007606. Source: OSTI; 
NTIS; GPO Dep. 

The Becker-Kistiakowsky-Wilson equation of state (BKW-EOS) 
has been calibrated over a wide initial density range near C-J 
states using measured detonation velocities, pressures and temper- 
atures from 62 explosives at 111 total initial densities. Values for 
the empirical BKW constants a, 6, «, and 6, were 0.5, 0.298, 10.5, 
and 6620, respectively. Values for the co-volume factors k,, were 
assumed to be invariant. Model evaluation includes comparison to 
measured detonation properties from 91 explosives composed of 
combinations of Al, B, Ba, C, Ca, Cl, F, H, N, O, P, Pb, and Si at 
147 total initial densities. Adequate agreement between predictions 
and measurements were obtained with a few exceptions. The 
exceptions were explosives which contained large amounts of alu- 
minum, ammonium nitrate, barium nitrate, and silicon, as well as 
tetranitromethane and lead styphnate. However, detonation proper- 
ties for the aluminum and nitrate containing explosives can be 
predicted adequately by assuming partial equilibrium. The perfor- 
mance of explosives containing large amounts of silicon can be 
predicted adequately by changing 6 from 0.298 to 0.249. Perfor- 
mance of tetranitromethane and lead styphnate can also be 
predicted by adjusting 6 and/or x slightly. 5 tabs, 3 figs, 19 refs. 


17206 (SAND-—92-2449) Precision Linear Shaped Charge 
designs for severance of aluminum materials. Vigil, M.G. San- 
dia National Labs., Albuquerque, NM (United States). Dec 1992. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93007418. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Precision Linear Shaped Charge (PLSC) design concept in- 
volves the independent fabrication and assembly of the liner 
(wedge of PLSC), the tamper/confinement, and explosive. The liner 
is the most important part of an LSC and should be fabricated by a 
more quality controlled, precise process than the tamper materiai. 
Also, this concept allows the liner material to be different from the 
tamper material. The explosive can be loaded between the liner 
and tamper as the last step in the assembly process rather than 
the first step as in conventional LSC designs. PLSC designs are 
shown to produce increased jet penetrations in given targets, more 
reproducible jet penetration, and more efficient explosive cross 
sections using a minimum amount of explosive. The Linear Explo- 
sive Shaped Charge Analysis (LESCA) code developed at 
SandiaNational Laboratories has been used to assist in the design 
of PLSCs. LESCA predictions for PLSC jet penetration in aluminum 
targets, jet tip velocities and jet-target impact angles are compared 
to measured data. 


17207 (SAND-92-2811) Plane Shock Generator Explosive 
Lens: PH 13-8 Mo stainless steel versus 4340 steel shock 
wave separators and LX-13 versus PBX-9501 explosive part 
cle velocity-time profiles. Vigil, M.G. Sandia National Labs., 
Albuquerque, NM (United States). Feb 1993. 93p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DES93009616. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories is currently involved in the opti- 
mization of a Plane Shock Generator Explosive Lens (PSGEL). 
This PSGEL component is designed to generate a planar shock 
wave transmitted to perform a function through a steel bulkhead 
without rupturing or destroying the integrity of the bulkhead. The 
PSGEL component consists of a detonator, explosive, brass cone 
and tamper housing. The purpose of the PSGEL component is to 
generate a plane shock wave input to 4340 steel bulkhead (wave 
separator) with a ferro-electric (PZT) ceramic disk attached to the 
steel on the surface opposite the PSGEL. The planar shock wave 
depolarizes the PZT 65/35 ferroelectric ceramic to produce an 
electrical output. Elastic, plastic | and plastic !I waves with different 
velocities are generated in the steel bulkhead. The depolarization 
of the PZT ceramic is produced by the elastic wave of specific am- 
plitude (10-20 Kilobars) and this process must be completed 
before (about 0. 15 microseconds) the first plastic wave arrives at 
the PZT ceramic. Measured particle velocity versus time profiles, 
using a Velocity Interferometer System for Any Reflector (VISAR) 
are presented for the brass and steel output free surfaces. Peak 
pressures are calculated from the particle velocities for the elastic, 
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plastic | and plastic 11 waves in the steel. The work presented 
here investigates replacing the current 4340 steel with PH 13-8 Mo 
stainless steel in order to have a more corrosion resistant, weld- 
able and more compatible material for the multi-year life of the 
component. Therefore, the particle velocity versus time profile data 
are presented comparing the 4340 steel and PH 13-8 Mo stainless 
steel. Additionally, in order to reduce the amount of explosive, data 
are presented to show that LX-13 can replace PBX-9501 explosive 
to produce more desirable results. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 15483, 15510, 15587, 16062, 17287, 17290 


17208 (DOE/EA-0576) Explosive Components Facility at 
Sandia National Leboratories, Albuquerque, New Mexico: En- 
vironmental assessment. USDOE, Washington, DC (United 
States). Jul 1992. 166p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93005493. Source: OSTI; NTIS; 
GPO Dep. 

The United States Department of Energy (DOE) has prepared an 
environmental assessment (EA) on the proposed Explosive 
Components Facility (ECF) at the Sandia National Laboratories, Al- 
buquerque (SNL). This facility is needed to integrate, centralize, 
and enhance many of the explosive, neutron generation, and 
weapons testing programs currently in progress at SNL. In general, 
there is insufficient space in existing facilities for the development 
and testing activities required by modern explosives technologies. 
The EA examined the potential environmental impacts of the pro- 
posed ECF project and discussed potential alternatives. Based on 
the analyses in the EA, DOE has determined that the proposed 
action does not constitute a major Federal action significantly af- 
fecting the quality of the human environment within the meaning of 
the National Environmental Policy Act (NEPA) of 1969, and CEQ 
regulations at 40 CFR 1508.18 and 1508.27. Therefore, an envi- 
ronmental impact statement (EIS) is not required, and the DOE is 
issuing this Finding of No Significant Impact (FONSI). 


17209 (DOE/NV/10630-35) Operation Sculpin: Onsite radi- 
ological safety report for announced nuclear tests, October 
1990-September 1991. Hernandez, G.M. Reynokds Electrical and 
Engineering Co., Inc., Las Vegas, NV (United States). Jun 1992. 
107p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC08-89NV10630. Order Number DE93006909. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Sculpin was the name assigned to the series of underground nu- 
clear experiments conducted at the Nevada Test Site (NTS) from 
October 1, 1990, through September 30, 1991. This report includes 
those experiments publicly announced. Remote radiation measure- 
ments were taken during and after each nuclear experiment by a 
telemetry system. HPD Radiation Protection Technicians (RPTs) 
with portable radiation detection instruments surveyed reentry 
routes into ground zeros (GZ) before other planned entries were 
made. Continuous surveillance was provided while personnel were 
in radiation areas and appropriate precautions were taken to pro- 
tect persons from unnecessary exposure to radiation and toxic 
gases. Protective clothing and equipment were issued as needed. 
Complete radiological safety and industrial hygiene (IH) coverage 
was provided during drilling and mineback operations. Telemetered 
and portable radiation detector measurements are listed. Detection 
instrumentation used is described and specific operational proce- 
dures are defined. 


17210 (SAND-92-2345C) Application of Quality Function 
Deployment to the design of a lithium battery. Halbleib, L.; 
Wormington, P.; Cieslak, W.; Street, H. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9306104—1: 43. electronic component and technology con- 
ference, Orlando, FL (United States), 1-3 Jun 1993). Order 
Number DE93008346. Source: OSTI; NTIS; GPO Dep. 

Quality Function Deployment (QFD) is the tool we have selected 
to aid in the design, development and subsequent commercial 
manufacture of a Lithium/Thionyl Chloride “D" cell for use in 
weapons applications. QFD is a structured methodology used to 


374 ERA Vol. 18, No. 6 


help assure that customer needs and expectations will be satisfied 
throughout the product life cycle. In this paper, we will describe our 
application of QFD, some of the lessons learned, and what we ex- 
pect to be the final product of this QFD exercise. 


17211 (SAND—92-2651) Moisture permeation of environ- 
mental seals used in weapons. Gillen, K.T.; Green, P.F. Sandia 
National Labs., Albuquerque, NM (United States). Feb 1993. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93008489. Source: 
OSTI; NTIS; GPO Dep. 

To allow more reliable estimates to be made of the amount of 
water that permeates through weapon environmental seals, we 
have generated extensive water permeability coefficient data for 
numerous o-ring materials, including, weapon-specific formulations 
of EPDM, butyl, fluorosilicone and silicone. For each material, data 
were obtained at several temperatures, ranging typically from 21°C 
to 80°C; for selected materials, the effect of relative humidity was 
monitored. Two different experimental techniques were used for 
most of the measurements, a permeability cup method and a 
weight gain/loss approach using, a sensitive microbalance. Good 
agreement was found between the results from the two methods, 
adding confidence to the reliability of the measurements. Since nei- 
ther of the above methods was sufficiently sensitive to measure the 
water permeability of the butyl material at low temperatures, a third 
method, based on the use of a commercial instrument which em- 
ploys a water-sensitive infrared sensor, was applied under these 
conditions. 


17212 (UCRL-ID-110864) Temperature of a low yield bomb 
I. Olness, R.J. Lawrence Livermore National Lab., CA (United 
States). 6 Mar 1991. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93010478. Source: OSTI; NTIS; GPO Dep. 

A simple model is presented for estimating the temperatures that 
might be encountered with a low yield bomb for a range of total 
masses. The model assumes a fixed energy content as the system 
expands, ignoring losses through radiation or through conversion to 
kinetic energy. The study reported here has been carried out with 
100 tons of thermal energy (matter plus radiation) and masses 
ranging from a minimum of 100 kg (a approximating that of a typi- 
cal low yield nuclear device) to 10° kg, a mass slightly in excess of 
the 100-ton high explosive equivalent. The temperatures derived in 
this work are clearly upper limits. They are intended not so much 
to establish detailed numerical values as to set the general scale 
of anticipated temperatures. The calculated values range from a 
few tenths of an eV to several tens of eV for outer radii of the ex- 
panding system ranging from tens of cm to tens of km. 


17213 (UCRL-JC—112455) Behavior of a_ steel-liner-and- 
bolts system under very high thermal and mechanical loading 
- The CONVEX Liner Add-On to DIAMOND FORTUNE. Heuze, 
F.E. (Lawrence Livermore National Lab., CA (United States)); 
Swift, R.P.; Hill, L.R.; Barrett, W.H. Lawrence Livermore National 
Lab., CA (United States). Jan 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48 
;AC04-76DP00789. (CONF-9303102—1: Symposium on numerical 
modeling applications in mining and geomechanics, Montreal 
(Canada), 27-30 Mar 1993). Order Number DE93007512. Source: 
OSTI; NTIS; GPO Dep. 

This work involved the response of a liner-bolt system installed 
on the wall of the DIAMOND FORTUNE cavity, a 22-m diameter 
nearly semi-spherical chamber in tuff, at the Nevada Test Site. DI- 
AMOND FORTUNE is a low-yield nuclear test of the Defense 
Nuclear Agency which was performed in April, 1992. A 1.4-m 
square, 2.5-cm thick steel plate was anchored by 9-m long bolts: 
four 2.5-cm diameter bolts at the comers and a 5-cm diameter bolt 
at the center. The bolt ends daylighted in a tunnel surrounding the 
cavity, and were tensioned from there. The system was aped with 
20 data channels for strain, acceleration, contact pressure, and 
temperature. We relate the thermal analyses and the 3-dimensional 
dynamic analyses performed for this project, and we present the 
test results which indicated the excellent response of this system 
to the high dynamic loads and temperatures. 
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17214 (SAND-93-0261) Fiber-optic shock position sensor. 
Weiss, J.D. Sandia National Labs., Albuquerque, NM (United 
States). Mar 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93009607. Source: OSTI; NTIS; GPO Dep. 

This report describes work performed for the development of a 
fiber-optic shock position sensor used to measure the location of a 
shock front in the neighborhood of a nuclear explosion. Such a 
measurement would provide a hydrodynamic determination of nu- 
clear yield. The original proposal was prompted by the Defense 
Nuclear Agency’s interest in replacing as many electrical sensors 
as possible with their optical counterparts for the verification of a 
treaty limiting the yield of a nuclear device used in underground 
testing. Immunity to electromagnetic pulse is the reason for the 
agency's interest; unlike electrical sensors and their associated ca- 
bling, fiber-optic systems do not transmit to the outside world noise 
pulses from the device containing secret information. 
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17215 (DOE/EA-0786) Kauai test facility CDX rocket opera- 
tion environmental assessment, Sandia National Laboratories, 
Albuquerque, New Mexico. USDOE Albuquerque Operations Of- 
fice, NM (United States). [1992]. 48p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93005491. 
Source: OSTI; NTIS; GPO Dep. 

This report presents information on the need for action, alterna- 
tive, description of the affected environment, and environmental 
impacts of the proposed action. 


17216 (LA-12502-MS) Dual use of distributed remote sens- 
ing satellites. Canavan, G.H. Los Alamos National Lab., NM 
(United States). Mar 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008852. Source: OSTI; NTIS; GPO Dep. 

Satellites can serve both defense and the environment, simulta- 
neously monitoring preparations for aggression, the environment, 
pollution, and natural disasters. These applications have been dis- 
cussed extensively in international meetings, which have produced 
specific projects for cooperation and growing acceptance of dual- 
use concepts. 


17217 (LA-UR-93-361) Optimization of HPM device param- 
eters for maximum air transmission. Roussel-Dupre, R. (Los 
Alamos National Lab., NM (United States)); Tunnell, T. Los Alamos 
National Lab., NM (United States). [1993]. 23p. Sponsored by US- 
DOE, Washington, DC (United States); Department cf Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930159-17: International Society for Optical Engineering 
(SPIE) conference, Los Angeles, CA (United States), 16-23 Jan 
1993). Order Number DE93007332. Source: OSTI; NTIS; GPO 
Dep. 

The propagation of high-power microwave (HPM) pulses through 
the atmosphere is a subject that has received renewed attention in 
the last decade. For sufficiently high-power pulses it is possible for 
air breakdown to be initiated by the front end of the pulse and for 
ohmic dissipation of the taii end to proceed as the tail propagates 
through the newly created plasma. Generally, this nonlinear pro- 
cess termed tail erosion is modeled with time-dependent fluid or 
kinetic codes that require a fine mesh of range and time points. 
The computational time to run these codes, however, precludes 
their use in determining theoptimum pulse characteristics and prop- 
agation paths for transmission of a desired fluence. In this paper a 
new frequency scaling law that greatly reduces computational re- 
quirements and at the same time incorporates the nonlinear effects 
inherent to HPM propagation is discussed. Results of a comparison 
between predictions of air breakdown thresholds made using the 
frequency scaling law and experimental data taken at various fre- 
quencies are presented. The scaling law is implemented in an 
existing HPM propagation code and has been used recently to 
develop a new predictive capability that calculates the optimum en- 
ergy, power, and antenna requirements necessary to transmit a 


4506 Chemical and Biological 


desired fluence. These capabilities provide both the accuracy and 
rapid computational turnaround necessary for system studies that 
assess the effects of HPM propagation for particular HPM devices 
and that attempt to open device parameters for maximum air 
transmission. Samples of both forward propagation, predictive cal- 
culations and inverse, optimization calculations are presented. 


17218 (UCRL-ID-110801) Near Term Kinetic Energy Ant 
Satellite Weapon System (KE-ASAT WS) Program: 1991 
electric gun tests, test and analysis report: M1 test series. 
Lee, R.; Osher, J.; Chau, H.; Pomykal, S.; Gerassimenko, M. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93010480. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of the electric gun tests was to investigate the ef- 
fect of the impact of a thin membrane on materials of interest in 
6-10 km/s, simulating the impact of a membrane the velocity range 
kill device on a satellite target. The impulse delivered to a satellite 
structure by such a collision must be known in order to design a 
membrane kill device for an anti-satellite weapon and to design the 
SELT tests which demonstrate the effect of broad-area impulsive 
loads on satellite structures. The impulsive load delivered to a 
structure by a membrane impact may exceed the momentun/Varea 
of the membrane because of rebound,blowoff of vaporized mem- 
brane material, and ejection of molten and fractured material from 
the target (impulse gain). It is important to quantify the impulse 
gain experimentally in the velocity range of interest. Also of interest 
is physical damage to the target including spall, melting and frac- 
ture. The electric gun facilities at LLNL are a unique resource for 
studying membrane impacts at hypervelocities. Velocitiesas high as 
18 km/s have been demonstrated with thin Kapton membranes 
(flyer plates) of about 1 cm diameter, 0.3-mm-thickness; 6 km/s for 
15-cm-square, 0.2-mm-thickness; and 4 km/s for 30.5-cm-square, 
0.15-mm-thickness. Experiments are diagnosed with a full comple- 
ment of diagnostics including electronic streak cameras, 
Fabry-Perot laser velocimeters, and flash x ray (FXR). que proved 
to be the most useful because it was more accurate and did not 
suffer from edge effects. The impulse gain we measured was con- 
sistent with the predictions of simple theories. To understand and 
confirm the experimental results, one- and three-dimensional hy- 
drodynamic simulations of the experiments were performed. The 
simulations were particularly useful in understanding the differ- 
ences between experiments performed using the ballistic and 
wave-profile techniques. 
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17219 (PNL-8508) Feasibility of electrospray ionization 
mass spectrometry for CW agent degradation product identifi- 
cation. Udseth, H.R.; Wright, B.W. Pacific Northwest Lab., 
Richland, WA (United States). Feb 1993. 47p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008330. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The direct detection of degradation products of chemical warfare 
(CW) agents by electrospray ionization mass spectrometry (ESI- 
MS) was shown to be a potentially useful technique for their 
identification. Detection limits under infusion conditions (~1 
picogram) for five compounds-thiodiglyconic acid, methylphospho- 
nic acid monomethyl ester, methylphosphonic acid monoethyl ester, 
methylphosphonic acid monoisopropyl ester, and methylphosphonic 
acid monopinacolyl ester-are reported along with sensitivity curves 
for their detection. These degradation products were chosen to be 
representative of known environmental degradation products of the 
CW agents sulfur mustard (HD), sarin (GB), soman (GD), and VX. 
Spectra using collisionally-activated dissociation (CAD) and an at- 
mospheric pressure inlet MS techniques are given for the 
methylphosphonic acid esters. The potential use of other MS ion- 
ization techniques, such as thermospray and continuous flow fast 
atom bombardment, for the identification of CW degradation prod- 
ucts are discussed as they compare with the ESI-MS method. 
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17220 (, pp. 108-122, Paper 3.2.08) Energy and life. Warren, 
A.J. (Association for the Conservation of Energy, London (UK)); 
Taylor, L.P. 1992. 216p. (CONF-920906—: 15. congress of the 
World Energy Council (WEC): energy and life, Madrid (Spain), 20- 
25 Sep 1992). in World Energy Council, 15th congress: Division 3. 
Energy and development. Technical session 3.2. Source: Organis- 
ing Committee of the 15th Congress of the World Energy Council, 
Avda. de America 32-9*, ES-28028 Madrid, Spain. 

This paper discusses two major environmental impacts of fossil 
fuels, namely the greenhouse effect and acid rain, and the environ- 
mental impacts of nuclear fuels and renewable energy sources. It 
examines the social impacts of energy use, particularly those relat- 
ing to land use and health. International policy on reducing the 
greenhouse effects and UK policy relating to energy efficiency are 
described. Obstacles to energy efficiency are considered and rec- 
ommendations made for maximising energy efficiency in the United 
Kingdom domestic, industrial and commercial sectors. 2 tabs. 
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Refer also to citation(s) 15163, 15195, 15218, 15325, 15359, 
15436, 15449, 15490, 15501, 15608, 15694, 15706, 15755, 15758, 
16035, 16036, 16107, 16121, 16135, 16141, 16149, 16228, 16242, 
16358, 16372, 16374, 16375, 16785, 16984, 17208, 17215, 17216, 
17301, 17313, 17316, 17326, 17327, 17331, 17335, 17339, 17359, 
17380, 17388, 17395, 17426, 17440, 17499, 17546, 17548, 17551, 
17573, 18524 


17221 (AECS-PR/RSS-—44) Radiation exposure levels in air 
in Syria (1987 - 1991). Othman, Ibrahim (Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Radiation 
Protection and Nuclear Safety); Muhyi El-Din, Fadwa; Hammami, 
Yassin. Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Dept. of Radiation Protection and Nuclear Safety. Sep 
1992. [30p.] (In Arabic). Order Number DE93617270. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In 1987 the AECS started a programme for measuring the radia- 
tion exposure level in the air. Eleven sites of the country were 
selected and TLD cards made by Vinten (UK) were used. The 
measurements, which lasted for five years, showed that the aver- 
age exposure level is 0.09uGy/h, which is within the normal 
background values. (author). 3 refs., 11 figs., 12 tabs. 


17222 (ANL/CP-77175) A hierarchical framework for cou- 
pling surface fluxes to atompsheric general circulation 
models: The homogeneity test. Miller, N.L. Argonne National 
Lab., IL (United States). [1993]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930133-—7: 73. American Meteorological Society (AMS) an- 
nual meeting, Anaheim, CA (United States), 17-22 Jan 1993). 
Order Number DE93004804. Source: OSTI; NTIS; GPO Dep. 

The atmosphere and the biosphere are inherently coupled to one 
another. Atmospheric surface state variables such as temperature, 
winds, water vapor, precipitation, and radiation control biophysical, 
biogeochemical, and ecological processes at the surface and sub- 
surface. At the same time, surface fluxes of momentum, moisture, 
heat, and trace gases act as time-dependent boundary conditions 
providing feedback on atmospheric processes. To understand such 
phenomena, a coupled set of interactive models is required. Costs 
are still prohibitive for computing surface/subsurface fluxes directly 
for medium-resolution atmospheric general circulation models 
(AGCMs), but a technique has been developed for testing large- 
scale homogeneity and accessing surface parameterizations and 
models to reduce this computational cost and maintain accuracy. 
This modeling system potentially bridges the observed spatial and 
temporal ranges yet allows the incorporation of necessary details 
about individual ecological community types or biomes and simu- 
lates the net momentum, heat, moisture, and trace gas fluxes. This 
Suite of coupled models is defined here as the hierarchical systems 
flux scheme (HSFS). 
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17223 (ANL/EAIS/TM-78) Off-site population radiological 
dose and risk assessment for potential airborne emissions 
from the Weldon Spring Site. Avci, H.!.; Biwer, B.M.; Blunt, D.L. 
Argonne National Lab., IL (United States). Environmental Assess- 
ment and Information Sciences Div. Nov 1992. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93006033. Source: OSTI; NTIS; GPO 
Dep. 

Radiological doses and health risks to the population around the 
Wekdon Spring site from potential airborne emissions during reme- 
dial action at the chemical plant area of the site have been 
assessed with the Clean Air Act Assessment Package-1988 com- 
puter code. Two treatment options are being considered for waste 
produced by site cleanup activities: chemical stabilization/ 
solidification and vitrification. Over the entire cleanup period of 7 
years, the collective dose received by the people who live within 
80 km (50 mi) of the site (about 3 million persons) is estimated to 
be about 34 person-rem for the chemical stabilization/solidification 
option and 32 person-rem for the vitrification option. By compari- 
son, the same population is expected to receive about 6 x 10° 
person-rem from natural background radiation during that time. If 
only the population within a reasonable radius of impact is consid- 
ered (about 10,700 persons live within 5 km [3 mi] of the site), the 
remedial action activities are estimated to result in about 5 person- 
rem over the entire cleanup period; the same population is 
expected to receive about 20,000 person-rem from natural back- 
ground radiation during that time. Because the doses are low, no 
cancers or genetic effects are expected to occur among the popu- 
lation around the Weldon Spring site as a result of exposures 
resulting from potential radioactive releases to the atmosphere dur- 
ing remediation of the chemical plant area. 


17224 (BNL-48446) (Draft) Community air pollution and 
mortality: Analysis of 1980 data from US metropolitan areas. 
Lipfert, F.W. Brookhaven National Lab., Upton, NY (United States). 
Nov 1992. 97p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93007281. Source: OSTI; NTIS; GPO Dep. 

1980 data from up to 149 metropolitan areas were used to de- 
fine cross-sectional associations between community air pollution 
and “excess” human mortality. The regression model proposed by 
Ozkaynak and Thurston (1987), which accounted for age, race, 
education, poverty, and population density, was evaluated and sev- 
eral new models were developed. The new models also accounted 
for migration, drinking water hardness, and smoking, and included 
a more detailed description of race. Cause-of-death categories 
analyzed include all causes, all “non-external” causes, major car- 
diovascular diseases, and chronic obstructive pulmonary diseases 
(COPD). Both annual mortality rates and their logarithms were ana- 
lyzed. Air quality data were obtained from the EPA AIRS database 
(TSP, SO,4", Mn, and ozone) and from the inhalable particulate 
network (PMs, PMz5 and SO,", for 63 locations). The data on 
particulates were averaged across all monitoring stations available 
for each SMSA and the TSP data were restricted to the year 1980. 
The associations between mortality and air pollution were found to 
be dependent on the socioeconomic factors included in the mod- 
els, the specific locations included in the data set, and the type of 
statistical model used. Statistically significant associations were 
found as follows: between TSP and mortality due to non-external 
causes with log-linear models, but not with a linear model be- 
tweenestimated 10-year average (1980-90) ozone levels and 1980 
non-external and cardiovascular deaths; and between TSP and 
COPD mortality for both linear and log-linear models. When the 
sulfate contribution to TSP was subtracted, the relationship with 
COPD mortality was strengthened. 


17225 (BNL-52347) Brookhaven National Laboratory site 
environmental report for calendar year 1991. Naidu, J.R.; 
Royce, B.A.; Miltenberger, R.P. Brookhaven National Lab., Upton, 
NY (United States). Sep 1992. 272p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93008898. Source: OSTI; NTIS; INIS; GPO Dep. 

This publication presents the results of BNL’s environmental 
monitoring and compliance effort and provides an assessment of 
the impact of Brookhaven National Laboratory (BNL) operations on 





the environment. This document is the responsibility of the Environ- 
mental Protection Section of the Safety and Envirorunental 
Protection Division. Within this Section, the Environmental Monitor- 
ing Group (EMG) sample the environment, interpreted the results, 
performed the impact analysis of the emissions from BNL, and 
compiled the information presented here. In this effort, other 
groups of the Section: Compliance; Analytical; Ground Water; and 
Quality played a key role in addressing the regulatory aspects and 
the analysis and documentation of the data, respectively. 


17226 (CFFTP-G-9117) Field evaluation of passive HTO-in- 
air samplers at Chalk River Laboratories. Wood, M.J. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Mar 1991. [35p.] (AECL-10358.}. Order 
Number DE93611388. Source: OSTI; NTIS (US Sales Only); INIS. 

A field trial was carried out in which passive HTO-in-air samplers 
were used in parallel with traditional gas-washing bottle-(bubbler)- 
based samplers in an HTO-in-air sampling program. The passive 
samplers were considerably easier to service than bubbiers; how- 
ever, as prepared during the field trial, the passive samplers were 
more sensitive to HTO contamination than the bubbler-based sam- 
plers. Since HTO contamination would result in an overestimation 
of the average HTO-in-air concentration in the sampling area, any 
resulting error would be on the side of safety. In general, the 
passive-sampler measurements agreed well with the bubbler mea- 
surements. Although the samplers used in our field trial proved to 
work satisfactorily, passive samplers with a sampling rate of 1 L/d 
were deemed more appropriate for the required sampling periods. 
The 1 L/d samplers would be appropriate for sampling periods of 
up to one week with a 1 mL charge of water, or up to 1 month with 
a 10 mL charge of water. Several 1 L/d samplers have been de- 
signed and built and they are being evaluated. We anticipate 
implementing a routine sampling program based on the 1 L/d sam- 
pier in the near future. 


17227 (CFFTP-G—9189) HT deposition to snow: Chalk 
River Laboratories, March 5-6, 1991. Ogram, G.L. (Ontario Hydro 
Research Lab., Toronto, ON (Canada)). Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). 25 May 1992. [21p.] 
(OH/RD-92-106-K.). Order Number DE93614218. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A series of exposure chamber measurements of the deposition 
of HT to snow were conducted at a field site. These experiments 
indicate that deposition velocities for conversion of HT to HTO are 
likely 10-® m s—" or less, which is approximately two to three or- 
ders of magnitude slower than deposition to soils under growing 
season conditions. Previous measurements of deposition to soil 
under freezing or near-freezing conditions also indicated very low 
deposition velocities. Deposition under winder conditions is thus 
likely to be much slower than deposition to soil under growing sea- 
son conditions. It is concluded that exposure to HTO formed by the 
conversion of HT to HTO during a winter release of HT over snow 
or frozen ground is likely to be small compared to the dose from 
the HT plume itself. (4 tabs., 5 figs., 14 refs.). 


17228 (CONF-9110336—) Proceedings of the second Atmo- 
spheric Radiation Measurement (ARM) Science Team Meeting. 
USDOE Office of Energy Research, Washington, DC (United 
States). Environmental Sciences Div. Dec 1992. 169p. Sponsored 
by USDOE, Washington, DC (United States). From 2. Atmospheric 
Radiation Measurement (ARM) science team meeting; Denver, CO 
(United States); 26-30 Oct 1991. Order Number DE93005886. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The second Atmospheric Radiation Measurement (ARM) Science 
Team Meeting was held in Denver, Colorado, in October 1991. The 
five-day meeting provided a forum for a technical exchange among 
the members of the ARM Science Team and a discussion of the 
technical aspects of the project infrastructure. The meeting in- 
cluded several activities: Science Team presentations, discussions 
of the first site occupation plan, experiment design sessions, and 
poster sessions. This Proceedings document includes papers pre- 
sented at the meeting. The papers included are those from the 
technical sessions, the experiment design sessions, the first site 
occupation, and descriptions of locales for future sites. Individual 
projects are processed separately for the database. 
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17229 (CONF-9211213-, pp. 280-283) Removal of NOx by 
injection of ammonia. Kudo, T. (Muroran Institute of Technology, 
Hokkaido (Japan)); Fu, Y. 5 Nov 1992. 283p. (in Japanese). From 
29. coal science conference (1992); Tokyo (Japan); 5-6 Nov 1992. 
In Proceedings of the 29th Coal Science Conference (1992). Or- 
der Number DE93776132. Source: OSTI; NTIS; Available from The 
Japn Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

A simulation was done on a high-efficiency NOx reducing pro- 
cess that introduces radicals including NH2 that are produced by 
decomposing ammonia into combustion gas. H202 was added as 
a radical initiator. Elementary reaction equations assuming 40 
kinds of chemical species were used for calculation, and the gas 
composition was calculated from stoichiometric mixture ratio of 
coals completely burnt in excess air of 0% to 10%. In NOx remov- 
ing reaction that introduces NH3 oxygen in the combustion gas 
oxidizes NH3 more than necessary impeding the NOx removing 
reactione but has an effect to suppress the residual NH concentra- 
tion. While the ordinary NH3 introduced de-NOx process removes 
NO at 50% to 60% at temperatures from 800°C to 900°C, the 
present process increases the removal efficiency markedly as a re- 
sult of H2O02 addition. With use of NH3, 20 parts of H202 against 
100 parts of NH3, and a combustion gas using 10% excess air, a 
temperature of 700°C is suitable, where the NO removal can reach 
84% and residual NH3 6.8 ppm. 4 refs., 4 figs. 


17230 (DOE/EH-0293T) Summary of radionuclide air emis- 
sions from Department of Energy facilities for CY 1991. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guid- 
ance. Dec 1992. 50p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93008612. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The U. S. Department of Energy (DOE) operates a number of 
facilities that handle radioactive materials in conjunction with its re- 
search and nuclear materials production activities. These include 
laboratories for research, production facilities for nuclear materials 
and weapons, and facilities for storage and disposal of radioactive 
wastes. During normal operations, some of these facilities have the 
potential to release small quantities of radionuclides to the atmos- 
phere which the U. S. Environmental Protection Agency (EPA) 
regulates under the authority of Section 112 of the Clean Air Act. 
The regulations are specifiedin the National Emission Standards for 
Hazardous Air Pollutants (NESHAP), in 40 CFR Part 61. Subpart H 
of the NESHAP sets standards for public exposure to airborne ra- 
dioactive materials (other than radon) released by DOE facilities. 


17231 (DOE/ER-0575T) Overview of the DOE Atmospheric 
Chemistry Program's Ozone Project. USDOE Office of Energy 
Research, Washington, DC (United States). Environmental Sci- 
ences Div. Jan 1993. 51p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93007416. Source: OSTI; NTIS; 
GPO Dep. 

The global atmospheric ozone issue presents a demanding chal- 
lenge to Department of Energy (DOE) policy analysts, planners, 
and decision makers, who are responsible for developing and 
implementing a National Energy Strategy (NES) that maximizes ef- 
ficient and economical use of US energy resources and, at the 
same time, minimizes associated impacts on the natural and 
human environment. On the one hand, recent evaluations of strato- 
spheric and global tropospheric ozone trends indicate substantial 
anthropogenic impacts that, if allowed to continue, could result in 
widespread and unacceptable environmental damage. On the other 
hand, current and proposed remediation efforts have resulted and 
will result in severe, and potentially unacceptable, socioeconomic 
impacts. Numerous scientific uncertainties exist concerning 
changes to the ozone distribution, which complicate the DOE's 
strategic planning process. Moreover, many ozone-related energy- 
policy decisions are currently being formulated with minimum 
participation by DOE. In view of these features, a strong need ex- 
ists for active DOE participation in global ozone research. This 
document, which describes the background and initial design for 
the DOE Ozone Project, defines initial DOE plans for this participa- 
tion. 
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17232 (DOE/ER/60422-T1) Natural and anthropogenic cll- 
mate changes: Progress report. Wang, W.C. (Atmospheric and 
Environmental Research, Inc., Cambridge, MA (United States)); 
Ronberg, B.; Gutowski, W.; Gutzler, D.; Portman, D.; Li, K.; Wang, 
S. Atmospheric and Environmental Research, Inc., Cambridge, MA 
(United States); Academia Sinica, Beijing, BU (China). Inst. of Ge- 
ography. 6 Jan 1987. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER60422. Order Number 
DE93009818. Source: OSTI; NTIS; GPO Dep. 

This report discusses the following three components of the 
project: analysis of climate data in US and China to study the 
regional climate changes; analysis of general circulation model sim- 
ulations of current and CO2-doubled global and regional climates; 
and studies of desertification in the United States and China. 


17233 (DOE/ER/60422-T2) Surface energy balances of 
three general circulation models: Current climate and re- 
sponse to increasing atmospheric CO2. Gutowski, W.J.; Gutzler, 
D.S.; Portman, D.; Wang, W.C. Atmospheric and Environmental 
Research, Inc., Cambridge, MA (United States). Apr 1988. 121p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER60422. Order Number DE93009947. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The surface energy balance simulated by state-of-the-art general 
circulation models at GFDL, GISS and NCAR for climates with cur- 
rent levels of atmospheric COz2 concentration (control climate) and 
with twice the current levels. The work is part of an effort 
sponsored by the US Department of Energy to assess climate sim- 
ulations produced by these models. The surface energy balance 
enables us to diagnose differences between models in surface 
temperature climatology and sensitivity to doubling COz in terms of 
the processes that control surface temperature. Our analysis com- 
pares the simulated balances by averaging the fields of interest 
over a hierarchy of spatial domains ranging from the entire globe 
down to regions a few hundred kilometers across. 


17234 (DOE/ER/60911-4) 2Po as a long-term integrating 
radon indicator in the indoor environment: Final report. Lund 
Univ. (Sweden). Dept. of Radiation Physics. [1992]. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER60911. Order Number DE93010463. Source: OSTI; 
NTIS; GPO Dep. 

Exposure to radon (Rn-222) decay products in the indoor envi- 
ronment is suspected of being a significant lung cancer agent in 
many countries. But quantification of the contemporary lung cancer 
risk (i.e. probability) on an individual basis is not an easy task. 
Only past exposures are relevant and assessing individual expo- 
sures in retrospect is associated with large uncertainties, if 
possible at all. One way to extend the validity of contemporary 
measurements to past decades is to measure long-lived decay 
products of radon, the long-lived radon daughters. After our labora- 
tory had exemplified the correlation between implanted Po-210 and 
the estimated radon exposures in six different dwellings, the US 
Department of Energy and the Swedish Radiation Protection Insti- 
tute granted funds for a one-year study, “*!°Po as a Long-Term 
Integrating Radon indicator in the Indoor Environment.” In this re- 
port the work performed under these two contracts is reported. 


17235 (DOE/ER/61473-1) Modeling land-surface/ 
atmosphere dynamics for CHAMMP: Progress report, August 
1, 1992-31 July 1993. Gutowski, W.J. Jr. lowa State Univ. of Sci- 
ence and Technology, Ames, IA (United States). Jan 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER61473. Order Number DE93008520. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Project progress is described on a DOE CHAMP project to 
model the land-surface/atmosphere coupling in a heterogeneous 
environment. This work is a collaboration between scientists at 
lowa State University and the University of New Hampshire. Work 
has proceeded in two areas: baseline model coupling and data 
base development for model validation. The core model elements 
(land model, atmosphere model) have been ported to the Principal 
Investigators computing system and baseline coupling has com- 
menced. The initial target data base is the set of observations from 
the FIFE field campaign, which is in the process of being acquired. 
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For the remainder of the project period, additional data from the re- 
gion surrounding the FIFE site and from other field campaigns will 
be acquired to determine how to best extrapolate results from the 
initial target region to the rest of the globe. In addition, variants of 
the coupled model will be used to perform experiments examining 
resolution requirements and coupling strategies for land- 
atmosphere coupling in a heterogeneous environment. 


17236 (DTH-LET-RE-92-3) Emissions from 3 passenger 
cars at high speeds. Sorenson, S.C. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Lab. for Energiteknik. 1992. 27p. Order 
Number DE93778260. Source: OSTI; NTIS. 

The exhaust emissions and fuel consumption have been mea- 
sured for three passenger registered in Denmark according to the 
exhaust emissions standards of October, 1990. In addition to stan- 
dard regulatory driving cycles, the cars were also tested at 
constant speeds from 85 to 135 kmv/h and over a special motorway 
driving cycle. All of the vehicles satisfied the standards for NO, 
while one vehicle exceeded the standards for CO by a factor of 2, 
and barely exceeded the HC standard. Comparisons with the re- 
sults of a recent study conducted in Germany confirm that there is 
a significant increase in the level of emissions for transient opera- 
tion under motorway conditions. Emissions levels for the three 
vehicles at constant speeds between 110 and 135 km/h are signifi- 
cantly lower than emissions levels for transient operation for the 
same average speeds. CO and HC emissions levels for the Motor- 
way Driving Cycle were much higher than for the Highway Driving 
Cycle, and were at levels near those from the Urban Driving Cycle. 
Average NO, emissions levels from the Motorway Driving Cycle 
were 30 to 50% higher than those from the Urban and Highway 
Driving Cycles. (au). 


17237 (ETDE-IT—93-78) Alr pollution monitoring with diode 
laser. Baldacchini, G.; D’Amato, F. ENEA, Frascati (Italy). Centro 
Ricerche Energia - Area Energia e Innovazione. 1992. 4p. (in Ital- 
ian). (CONF-9205304-2: 2. convegno nazionale di ’Strumentazione 
e metodi di misura elettroottici’, Florence (Italy), 25-27 May 1992). 
Order Number DE93774304. Source: OSTI; NTIS (US Sales Only). 

At the molecular spectroscopy lab of ENEA (italian Agency for 
New Technology, Energy and the Environment) a technique was 
developed to detect small traces of gases in the atmosphere by 
using tunable diode lasers. The principles of the technique are 
shown together with two possible applications. 


17238 (ETDE-IT-93-79) Range resolved measurements of 
atmospheric ozone and water vapour. Barbini, R.; Colao, F.; 
Palucci, A.; Ribezzo, S. ENEA, Frascati (Italy). Centro Ricerche 
Energia - Area Energia e Innovazione. 1992. 4p. (in Italian). 
(CONF-9205304-3: 2. convegno nazionale di 'Strumentazione e 
metodi di misura elettroottici’, Florence (italy), 25-27 May 1992). 
Order Number DE93774305. Source: OSTI; NTIS (US Sales Only). 

The ENEA (italian Agency for New Technology, Energy and En- 
vironment) ground based lidar (Light Detection and Ranging) 
station, equipped with two TEA CO, laser transmitters, allows for 
range resolved measurements of minor atmospheric constituents or 
pollutants, using the DIAL differential absorption technique. This 
paper provides brief notes on the lidar station’s design characteris- 
tics and reports on the application of the instruments to obtain 
water vapour and ozone concentration profiles with a useful investi- 
gated range , R = 6 Km. 


17239 (ETDE-mf-—93780364) The international Geosphere- 
Biosphere Programme (IGBP). Results of the 2nd national 
IGBP colloquium, Berlin, October 14-15, 1991. Luetkemeier, S. 
(Freie Univ. Berlin (Germany). Inst. fuer Meteorologie). Deutsche 
Forschungsgemeinschaft, Bonn (Germany). Jun 1992. 138p. (In 
German). Order Number DE93780364. Source: OSTI; NTIS (US 
Sales Only). 

The brochure summarizes the results of a colloquium held in 
Berlin on October 14/15, 1991. It presents a status report on the 
five central projects of the Programme, i.e. - International Global 
Atmospheric Chemistry Project (IGAC), - Joint Global Ocean Flux 
Study (JGOFS), - Biospheric Aspects of the Hydrological Cycle 
(BAHC), - Global Change and Terrestrial Ecosystems (GCTE), - 
Past Global Changes (PAGES). The status report is discussed by 
an interdisciplinary group of German scientists. One of the central 





national issues is volcanism, i.e. its effects on atmosphere and bio- 
sphere in the past and present. (orig.). 


17240 (ETDE-mf-93780366) Investigation on the strato- 
spheric ozone variation especially in polar regions with a new 
laser system. Final report. Augstein, E. Alfred-Wegener-institut 
fuer Polar- und Meeresforschung, Bremerhaven (Germany); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
15 Jun 1989. 18p. (in German). Contract BMFT 525-3991- 
POL00339. Order Number DE93780366. Source: OSTI; NTIS (US 
Sales Only). 

The research project was dedicated to the development of a 
nighttime XeCL eximer laser into a daytime system for measure- 
ment of the vertical distribution of ozone concentrations within the 
stratospheric maximum in the polar regions. The laser system was 
integrated into a standard container for maximum mobility and in- 
Stallation on the observation deck of the "Polarstern” research 
vessel. After successful trials in the Arctic Ocean and some minor 
improvements a meridional profile of the vertical ozone concentra- 
tion between 53deg latitude north and 21deg latitude south was 
recorded on the "Polarstern” Antarctic cruise from September to 
October 1987. The measured data provided sufficient proof of the 
system's satisfactory operation under different ambient conditions. 
(orig.). 


17241 (ETDE-mf-93780368) Meteorological-climatological 
equipment of a research aircraft. Turbulent fluxes over ice and 
water. Final report. Roth, R. Aerodata Flugmesstechnik GmbH, 
Braunschweig (Germany); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 30 Mar 1990. 6p. (In German). 
Contract BMFT KF 4002/07KF402. Order Number DE93780368. 
Source: OSTI; NTIS (US Sales Only). 

Aircraft-based meteorological measurements, which were very 
popular weather service vehicles until 1945, have been rediscov- 
ered in the recent years as tools of meteorological research. 
Examples are given of measurements of the mean temperature, 
wind and humidity fields of mesoscale structures, and of the mea- 
surement of turbulent fluxes over larger areas not only in the 
medium latitudes over land but especially over the seas and in 
high latitudes where in situ measurements are often difficult. The 
polar-aircraft instrumentation for meteorological measurements was 
completed. A helicopter-based system will be developed on the ba- 
sis of the results obtained. (orig/KW). 


17242 (GSF-24/91, pp. 3-6) Observations regarding depo- 
sition and soll development in the forest ecosystems of the 
Czech Republic exposed in different degrees to air poilution. 
Lochmann, V. (Forschungsanstalt fuer Forstwirtschaft und Jagdwe- 
sen, Jiloviste-Stmady (Czechoslovakia)). GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umwektschadstoffen (PBWU); Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany). Jul 
1991. (in German). (CONF-9011319-: Symposium on research on 
forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
in Eastern Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

General, qualitative report on the deposition of substances due 
to precipitations in forest areas of the Czech Republic. Comparison 
of the chemical composition (cations, anions, pH, "geobiogens”) of 
rainwater following its passage through the crowns of spruces, 
pines, birch-trees and oak-trees. Investigation of soil solution for 
the dynamics of cations, anions and the elements of the biological 
element cycle below these stands, and in cleared areas in several 
soil horizons (humus and mineral) layers taking into account the 
type of soil and extent of air pollution in the site. Purely qualitative 
comparison of sites without quantification of measured mineral con- 
centrations. (UWA). 


17243 (GSF-24/91, pp. 40-55) Statistical investigations of 
SO. and O3 concentrations in polluted areas in Souther Sax- 
onia. Rolle, W. (Forschungszentrum fuer Chemische Toxikologie, 
Leipzig (Germany)); Ratzlaff, U. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
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Umweltschadstoffen (PBWU); Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany). Jul 
1991. (In German). (CONF-9011319-: Symposium on research on 
forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
in Eastern Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

By means of some measuring values, mean hourly values of 
ozone and sulfur dioxide concentrations in the form of exponential- 
type probability density distributions are presented. This has 
essential advantages as compared to the usual form of indicating 
environmental data. Obtained is a mathematical "formula” describ- 
ing a course in the entire range of the measured values and which 
can be integrated, for instance, within computer programs model- 
ling propagation and conversion processes (especially also for 
sensitivity analyses). Any given percentile values can be calculated 
by approximation, or the probability of the incidence of extreme 
values of particual: biological relevance (concentration or dose) is 
estimated. Extreme values are also calculated by means of ex- 
tremum statistics according to GUMBEL. The paper demonstrates 
the achievable degree of adaptation and possible applications in 
biology and ecology. (orig/UWA). 


17244 (GSF-24/91, pp. 344-358) Air pollution in the Sudete 
mountains and the resulting research demands to ecology and 
forestry. Gorzelak, A. (Forest Research Inst., Warsaw (Poland)). 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (in German). (CONF-9011319—: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The beginning of area forest decline was in 1981, mainly in high 
mountain range. During period of 1981-1987 the decay of forests 
in Sudeten amounted 11000 hectars, from which 10000 hectars it 
was in Western Sudeten. Now this process exists as before but its 
course is slow. Pollution of forest environment in Sudeten still re- 
mains and increases deforestation process, degradation of 
ecosystems and makes difficult recultivation measures. Pollution by 
SO,, NO,, F and dust falls as well, originate not onty from Polish 
energetistic and industrial plants but also from the other European 
countries, mainly from South and West. That is why this problem 
must be considered as problem of whole Continent. (orig.). 


17245 (IC—92/286) An overview of intertropical conver- 
gence and intertropical discontinulty. Adibe, E.C. Intemational 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [27p.] Or- 
der Number DE93619229. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In its simplest form, the general circulation of the atmosphere 
may be regarded as two meridional circulation in opposite 
directions and separated by what is sometimes known as the 'me- 
teorological equator’. The meteorological equator, as a planetary 
entity, divides the troposphere into two meteorological hemi- 
spheres, ensuring energy equilibrium in them, and corresponding 
to what are known as intertropical convergence zone, intertropical 
discontinuity, intertropical front, monsoon front etc. The meteoro- 
logical equator moves from the south towards the north and then 
from the north towards the south in harmony with the apparent 
movement of the Sun. 11 refs, 14 figs, 1 tab. 


17246 (INIS-BR-3081) A contribution to the characteriza- 
tion of the aerosol sources in Sao Paulo, SP, Brazil. Paiva, 
R.P. (Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil)); Munita, C.S.; Cunha, I.1.L.; Alonso, C.D.; Ro- 
mano, J.; Martins, M.H.R. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991. [2p.] Order Num- 
ber DE93614222. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AEROSOLS/neutron activation analysis; 
AEROSOLS/x-ray fluorescence analysis; AEROSOLS; AIR POLLU- 
TION; BRAZIL; GRAVIMETRIC ANALYSIS; URBAN AREAS 
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17247 (INIS-mf-13476) Concentration levels of radon in air, 
indoors and outdoors in houses of Mexico City. Pena Garcia, P. 
Instituto Politecnico Nacional, Mexico City (Mexico). Escuela Supe- 
rior de Ingenieria y Arquitectura. 1992. [101p.] (In Spanish). Order 
Number DE93619232. Source: OSTI; NTIS (US Sales Only); INIS. 

Concentration levels of radon in air, indoors and outdoors have 
been obtained in houses from Mexico City, with the purpose of 
relating them with the local environment. Measurements were per- 
formed both outdoors and indoors in 60 unifamiliar houses. Track 
detectors, LR-115, Type Il, were used in several detection arrange- 
ments during four recording periods with times of exposure of three 
months each, with the purpose of analyzing the fluctuations due to 
seasonal changes. Data were obtained about the construction 
materiais were the detection systems were located in order to es- 
tablish a correlation of radon levels with the climatic parameters 
and the construction materials. The results of radon concentrations 
both indoors or outdoors were lower than the international recom- 
mendations (148 Ba/m*) (Author). 


17248 (INIS-mf—13497) Variations of caesium isotope 
concentrations in air and fallout at Dalat, South Vietnam, 1986- 
1991. Pham Zuy, Hien.; Nguyen Thanh, Binh.; Truong, Y.; Vuong 
Thu, Bac.; Nguyen Trong, Ngo. Nuclear Research Inst., Da Lat 
(Viet Nam). [1993]. [14p.] Order Number DE93620814. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Work performed under IAEA Research Contract No. 
4656/R1/RB. 

Monthly records of Cs-137 and Cs-134 concentrations in air and 
fallout at Dalat for the period 1986-1991 are presented and dis- 
cussed. The concentration variations exhibit distinct maxima during 
December-January, when dry fallout dominated. These peaks are 
explained by the intrusion of more radioactive cold air masses from 
temperate northern latitudes during the development of large-scale 
anticyclones frequentiy observed in the most active winter mon- 
soon period. High dry fallout velocities (about 10 cm/s) determined 
from this data clearly demonstrate one of the most relevant charac- 
teristics of cokd air masses: behind the cold front, vertical air 
motion is descending. 


17249 (KFK-PEF—94, pp. 115-125) Experiment with exclu- 
sion of gaseous pollutants on spruce trees at Edelmannshof. 
Evers, F.H. (FVA Baden-Wuerttemberg, Freiburg im Breis- 
gau (Germany)); Hoyer, V.; Schnepf, M.; Seufert, G. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (in German). (CONF-9203246—: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Oniy). 

The period of report (winter 1989/90, summer 1990) was fea- 
tured by low rain fall (764 mm) and water shortage during the 
summer at Edelmannshof. The level of SO2 concentrations gener- 
ally was low, but in winter 1990/91 (11,4 yg/m*) SO increased in 
comparison to the years before. The average of ozone concentra- 
tions in summer 1990 was 91,8 yg/m® and reached in august the 
highest monthly average (133 yg/m>) since beginning of measure- 
ments at Edelmannshof in 1984. Measurements of aerosols 
indicate reduction of input of calcium, potassium, sulfur and iron 
into chambers with non filtered air in comparison to the ambient. In 
chambers with filtered air the exclusion rate for dust and gaseous 
pollutants was more than 80 %. The turnover of minerals basically 
remained the same. In spite of lower level of SO. concentrations in 
chambers with non filtered air throughfall water contents more 
magnesium and calcium compared to chambers with filtered air. 
Problems of variing rain and throughfall quantities and different bio- 
mass of the trees were mentioned. (orig /UWA). 


17250 


(KFK-PEF-94, pp. 341-352) Development and appll- 
cation of methods for the evaluation of air pollutant emissions 
and emission reduction scenarios. Obermeier, A. (Inst. fuer En- 
ergiewirtschaft und Rationelle Energieanwendung (IER), Univ. 
Stuttgart (Germany)); Berner, P.; Friedrich, R.; John, C.; Seier, J. 


Kernforschungszentrum (Karlsruhe GmbH (Germany). Projekt 
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Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karisruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Within the framework of two projects that started a few months 
ago, hourly emission data in grids of 1 km x 1 km will be provided 
for the Region 'Suedlicher Oberrheingraben’ on the one hand, in- 
cluding also simulations of different emission reduction measures. 
On the other hand methods have to be worked out for the evalua- 
tion of VOC-emissions in Baden-Wuerttemberg at regular intervals. 
In this report, further developments of existing emission calculation 
models will be discussed. These developments are necessary to 
meet the requirements of the projects in a reasonable way. Fur- 
thermore, first interim results will be presented exemplary for VOC 
emission data from selected source categories in Baden- 
Wuerttemberg. These results have been calculated with an 
improved input data base and new models. (orig.). 


17251 (KFK-PEF—-94, pp. 353-364) Calculation of the distri- 
butions of chemical reactive compounds for given emission 
rates and meteorological diffusion conditions. Vogel, H. 
(Inst. fuer Meteorologie und Klimaforschung, Univ. Karl- 
sruhe/Kernforschungszentrum Karlsruhe (Germany)); Fiedler, F.; 
Vogel, B. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1992. (In German). (CONF-9203246—: 
8. annual report of the research program for air prevention mea- 
sures of Kernforschugszentrum Karisruhe GmbH (KfK), Karlsruhe 
(Germany), 17-19 Mar 1992). In 8. status colloquium of the PEF 
project on March 17-19, 1992 at Karlsruhe Nuclear Research Cen- 
ter. 566p. Order Number DE93774714. Source: OSTI; NTIS (US 
Sales Only). 

During summer the concentrations of oxidants exceed often the 
national standard. Ozone is a natural compound of the atmos- 
phere, but under several conditions there is an additional build up 
in the troposphere by emitted precursors like NO, and hydrocar- 
bons. Since with respect to ozone the chemical reactions have to 
be taken into account there is no linear receptor-emitter- 
relationship. Therefore it is necessary to analyse the ozone 
formation in detail in order to develope efficient strategies of emis- 
sion reductions which should be followed by a decrease of the 
ozone concentrations. (orig.). 


17252 (KFK-PEF-94, pp. 365-376) Measurement of the dry 
deposition rates on trees by using the natural radioactivity as 
a tracer. Schreiber, H. (inst. fuer Physik, Univ. Hohenheim, 
Stuttgart (Germany)); | Jenderek, oH. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (in German). (CONF-9203246—: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

The so-called dry deposition is one the removal processes giving 
rise to the transport of gaseous and particle bound material onto 
surfaces. Decay products of the natural radioactivity (e.g. radium 
and thorium families) tend to affix to surfaces quickly after decay. 
Therefore they can be used as aerosol-adsorbed tracers especially 
in the atmosphere near the ground. Because it is possible to mea- 
sure the decay of these tracers in very low amounts and the 
possibility touse uncleaned acceptors (in contrast to chemical anal- 
ysis) as deposition surfaces dry deposition can directly be 
measured with short duration of exposition and making use of nat- 
ural surfaces (e.g. leaves). It could be shown that the structure of 
deposition surfaces influences the deposition velocity as do air flow 
rate and particle size. Differences between surrogates and natural 
surfaces (leaves, needles of Picea) are significantly greater than 
between the tested surrogates itself or between leaves of different 
size of leaves and needles. For fractionating the particles of differ- 
ent sizes impactors and a diffusion battery have been used. Values 





of cut-off diameter ranged from around 10 um to smaller than 
0.002 um (aerodynamical diameter). A new 3-stage mini-impactor 
specially constructed for the needs of radioactive decay spectrome- 
try and X-ray fluorescence and the application of the 


alpha-spectrometry of the different size fractions at low-level condi- 
tions are presented. The use of alpha-spectrometry opens a good 
chance to gain results by examinating surfaces of leaves or surro- 
gates with only about 100 cm? area instead of some square metres 
for gamma- spectrometry. This enables multiple examination of the 
same tree. It also allows to apply smalier impactors of low power 
consumption or shorter duration of each exposition. (orig./EF). 


17253 (KFK-PEF—-94, pp. 377-388) Development and appli- 
cation of a quasi-continuously working system for measuring 
the immission of acid air pollutants like HCI, NO, and SO2 us- 
ing a dry absorber tube. Pt. 2. Weisweiler, W. (Inst. fuer 
Chemische Technik, Univ. Karlsruhe (Germany)); Gromes, B.; 
Creutznacher, H. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1992. (In German). 
(CONF-9203246—-: 8. annual report of the research program for air 
prevention measures of Kernforschugszentrum Karlsruhe GmbH 
(KfK), Karlsruhe (Germany), 17-19 Mar 1992). in 8. status collo- 
quium of the PEF project on March 17-19, 1992 at Karisruhe 
Nuclear Research Center. 566p. Order Number DE93774714. 
Source: OSTI; NTIS (US Sales Only). 

A new method for the simultaneous immission control of the acid 
air pollutants HCl, NO2 and SO, will be developed using the princi- 
ple of an active collector. In addition to sorbents like amino silylised 
glass spheres (SGK), ion exchangers (IA) and the pure substance 
Hexamethylentetramin (HMTA) which have been developed in our 
former work, macroporous resins should be tested for simultaneous 
sorption of the above mentioned acid gases. The results demon- 
Strate that alltested materials are suitable for the measurement of 
HCl. Additonally IA and porous resins are effective for the simulta- 
neous sampling of HCl and SOs. In further experiments the 
collecting properties of the macroporous resin XAD-7 will be inves- 
tigated. After improvements of the collecting technique as well as 
of the measuring system the whole procedure should be tested un- 
der atmospheric conditoins in various field experiments. (orig.). 


17254 (KFK-PEF-94, pp. 389-402) A field study of radiation 
Fog. The chemical composition of interstitial aerosol and of 
droplet residues. Gieray, R. (inst. fuer Physik, Univ. Hohenheim, 
Stuttgart (Germany)); Wieser, P. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Apr 1992. (In German). 
(CONF-9203246-: 8. annual report of the research program for air 
prevention measures of Kernforschugszentrum Karlsruhe GmbH 
(KfK), Karlsruhe (Germany), 17-19 Mar 1992). In 8. status collo- 
quium of the PEF project on March 17-19, 1992 at Karlsruhe 
Nuclear Research Center. 566p. Order Number DE93774714. 
Source: OSTI; NTIS (US Sales Only). 

In order to investigate the discrimination of atmospheric trace 
components due to fog formation, the residues resulting from 
droplet evaporation are compared with particles of the interstitial 
aerosol. A counterflow virtual impactor (CVI), described e.g. by 
Noone, Ogren, Heintzenberg and Charlston, is used to separate 
the fog droplets larger than about 15 um in diameter from both the 
gaseous and the particulate aerosol components. The fog droplets 
sampled evaporate in the airborne state and the residues are ei- 
ther collected on nuclepore filters or by means of a five-stage 
cascade impactor on thin organic films. In addition, both the 
humidity originating from droplet evaporation and the number con- 
centration of the droplet residues are measured. These data can 
be used to study the time dependence of liquid water content, the 
number density and the volurne equivalent diameter of the fog 
droplets sampled, respectively. A second set of the particle sam- 
pling devices is used to collect, simultaneously with the CVI 
exposures, the particles of the interstitial aerosol. Special impactor 
heads reject the fog droplets larger about 8 yum in diameter. The 
analytical tools used to obtain chemical information on the particu- 
late matter are X-ray fluorescence (bulk analysis of filter samples) 
and laser microprobe mass analysis (impactor samples). The appli- 
cation of time series analysis shows a strong positive correlation 
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between the liquid water content and the droplet number density. 
In addition periodic fluctuations of these two parameters are ob- 
served. In the literature it is suggested that these fluctuations are a 
result of transport processes due to in-fog convective and advec- 
tive motions. Giant aerosol particles formed by crustal materials 
(e.g. oxides of Ca, Mg and Si) disappear in the interstitial aerosol if 
fog droplets are generated. Particles of this type preferentially act 
as condensation nuclei forming large droplets. (orig/EF). 


17255 (KFK-PEF—94, pp. 403-411) Interdependence of par- 
ticulate matter and fog droplet constituents. Metzig, G. 
(Kernforschungszentrum Karlsruhe, Lab. fuer Aerosoiphysik und 
Filtertechnik 1  (Germany)); Lammel, G.;  Ziereis, HH. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (in German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8 status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Samples of radiation fog and orographic cloud water have been 
collected at highly polluted sites (Rhine Valley, Filderebene near 
Stuttgart) and less polluted sites (Black Forest, Vosges Mtn.) of the 
Upper Rhine Valley region. Results of chemical analysis are pre- 
sented and compared. The fog and cloud water pollutant loadings 
are interpreted considering both the pollutant loadings of the 
atmospheric multiphase system as well as long-term on-site char- 
acteristrics. (orig.). 


17256 (KFK-PEF-94, pp. 413-420) Fog interception in 
conifers of the Black Forest region. Winkier, P. (Deutscher Wet- 
terdienst, Meteorologisches Observatorium, Hamburg (Germany)). 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (in German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karisruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 
The liquid water content in cap-clouds has been monitored at the 
weather station Feldberg in the Black Forest since early 1991. An 
evaluation of these data in combination with eye-observations of 
the visibility allowed a revision and improvement of the parametriza- 
tion of the relation between liquid water content and visibility as 
used in the previous version of the cloud drop deposition model. 
The data also show a different development of the liquid water con- 
tent (LWC) with time for convective clouds and frontal clouds. In 
convective clouds the LWC varies rapidly with time while in frontal 
clouds a relatively quiet development is observed. Parallel to the 
LWC-observations fog water has been collected for chemical analy- 
sis. An inspection of the available data shows a dependence of the 
fraction of the ions NH,* + SO," + NO3~ + Cl@ in the total solu- 
ble mass on the fraction of free acid in the soluble mass. (orig.). 


17257 (KFK-PEF—94, pp. 421-431) Electric field simulation 
in electrostatic precipitators considering space charges. Miller, 
J. (inst. fuer Elektroenergiesysteme und Hochspannungstechnik, 
Univ. Karlsruhe (Germany)); Hinderer, A.; Schwab, AJ. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (in German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8 status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Electrostatic precipitation of dust particles depends largely on the 
achieved charging of the particles and the electric field between 
the electrodes. The magnitude of the electric field strength is the 
key factor for charging and precipitation. It does not only depend 
on geometry and applied voltage but also on space charges be- 
tween the electrodes due to gas ions and charged particles. A 
numerical computation method is presented which allows comput- 
ing of the electric field strength and the density of space charges 


ERA Vol. 18, No. 6 381 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


inside plate-type precipitators. The algorithm on the basis of the Fi- 
nite Element method couples iteratively the continuity equation and 
the Poisson equation and permits to calculate the exact electric 
field strength considering space charges due to gas ions and 
charged particles. The results show an increasing field strength in 
front of the collecting electrode with increasing current-density or 
increasing distance of the plates. The presented calculation 
method allows optimization of field strength and geometry of elec- 
trostatic precipitators. Calculation results are possibly related to 
Non- Deutschian Phenomena. (orig.). 


17258 (KFK-PEF-94, pp. 433-443) Development of reclean- 
able HEPA filters - recleaning by reverse flow. Leibold, H. 
(Kernforschungszentrum Karlsruhe, Lab. fuer Aerosolphysik und 
Fittertechnik 2 (Germany)); Wilhelm, J.G. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (in German). (CONF-9203246—: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Fine particle dusts with diameters less than about 2 um, often 
emitted from high temperature industrial processes, cannot be suf- 
ficiently well removed from gas streams using current methods. 
Frequently concentrated in this small size range are heavy metals, 
the emission of methods. Frequently concentrated in this small size 
range are heavy metals, the emission of which poses a growing 
environmental threat in the form of soil contamination. Current 
HEPA filter technology, via removal efficiencies for submicron parti- 
cles some of three orders of magnitude above those of bag filters 
or electrostatic precipitators, offers the potential for practically elimi- 
nating fine particle emissions. A cost effective means of high 
efficiency gas cleaning, with total operating expenses comparable 
to those of conventional methods for larger particles, is offered by 
the development of cleanable HEPA fitter units. The results of re- 
peated cleaning cycles performed on samples of HEPA filter media 
in a laboratory test rig are reported. The influence of filtration 
velocity, duration of reverse flow, as well as particle size on the re- 
cleanability are discussed. A model based soley on the initial 
particle-loading and cleaning cycle is shown to predict the path of 
the change in residual pressure drop with time for subsequent cy- 
cles. Results from field test with industrial fineparticle dusts are 
compared with those obtained in the laboratory. The effectiveness 
of available recleaning methods for various dust types and two fil- 
ter pleat configurations are also presented. (orig.). 


17259 (KFK-PEF-94, pp. 445-454) Improvement of a 
method to remove aerosols and small particles. Hochberg, U. 
(GEA Wiegand GmbH, Ettlingen (Germany)). Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (In German). (CONF-9203246-: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

By combination of the following procedure small dust particles 
and aerosols may be removed economically - saturation of gas, - 
injection of small droplets, - agglomeration/growth of dust particles 
or aerosols, - after- separation. Within the scope of this research 
the influence parameter will be studied and several models to de- 
scribe the dust removal will be tested. Up to now various models 
lead to compietely different results if they are applied to optimize 
the apparatus. (orig.). 


17260 (KFK-PEF—94, pp. 489-499) Studies in thermodynam- 
ics and kinetics of the absorption of halogenated 
hydrocarbons relevant to environment. Weisweiler, W. (Inst. 
fuer Chemische Technik, Univ. Karlsruhe (Germany)); Eidam, K. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246—: 8. annual 
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report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8 status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

This research project is engaged in technologies to reduce 
gaseous organic emissions, the so-called volatile organic com- 
pounds (VOC). The aim is found to be the optimization of the 
absorption process for cleaning chlorinated hydrocarbon containing 
waste gases. At first absorption media have to be chosen. Besides 
properties such as vapor pressure and viscosity, solubility data are 
of importance. The solubility data are measured using a special 
apparatus. Meanwhile data are of importance. The solubility data 
are measured using a special apparatus. Meanwhile data of 60 
VOC/absorption-media systems with nitrogen and 20 combinations 
with nitrogen/oxygen-mixture as carrier gas are obtained. In addi- 
tion solubility data at higher temperatures as well as thermostability 
of the absorption media are studied. (orig.). 


17261 (KFK-PEF-94, pp. 501-510) Development and test- 
ing of high-efficiency biofilters. Bardtke, D. (Inst. fuer 
Siedlungswasserbau, Wasserguete- und Abfallwirtschaft, Abt. Biol- 
ogische Abluftreinigung, Univ. Stuttgart (Germany)); Fischer, K.; 
Sabo, F. Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1992. (In German). (CONF-9203246-: 
8. annual report of the research program for air prevention mea- 
sures of Kernforschugszentrum Karlsruhe GmbH (KfK), Karlsruhe 
(Germany), 17-19 Mar 1992). In 8. status colloquium of the PEF 
project on March 17-19, 1992 at Karlsruhe Nuclear Research Cen- 
ter. 566p. Order Number DE93774714. Source: OSTI; NTIS (US 
Sales Only). 

In half-scale biofilter facilities different filter materials were loaded 
with various waste air flows. The maximum rates of the specific 
filter bed loading were higher than 500 m°/m?xh. This is approxi- 
mately equivalent to the fivefold of the loading which is used at 
large-scale biofilters today. As a waste air model substance a mix- 
ture of an aromate (styrene) and an alcohol (methanol) was used. 
The investigations showed that biofilters can be charged with 
higher volume flows. But with higher loadings there are problems 
with edge effects. At the same time the danger of the uncontrol- 
lable drying of the material increases. Finally it could be shown 
that if there are adequate precautions, biofilters can be loades with 
higher waste air flow rates as used nowadays. (orig.). 


17262 


(KFK-PEF-—94, pp. 511-521) Design of a periodically 
operated SCR reactor. Kotter, M. (Inst. fuer Chemische Ver- 
fahrenstechnik, Univ. Karlsruhe (Germany)); Lintz, H.G.; Turek, T. 


Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

A new NO, abatement process uses the rotating Ljungstroem air 
heater of the power plant for the selective catalytic reduction (SCR) 
of nitrogen monoxide with ammonia. For this purpose the air heater 
elements are covered by a catalytically active layer. The transfor- 
mation can be carried out by simple replacement of the original air 
heater elements. Thus nitrogen monoxide control is possible 
without requiring major modifications of existing power plant equip- 
ment. Two oxidic catalysts have been developed to be employed in 
the different temperature sections of the air heater. The activity of 
the catalysts has been quantified with the aid of laboratory scale 
experiments. The results can be described using a simple expres- 
sion for the rate of the chemical reaction. NO conversion and NH3 
slip to be expected in a catalytically active Ljungstroem heat ex- 
changer are calculated with a reactor model taking into account the 
gas phase mass transfer resistances. The calculations show that 
the proposed device can be used if the NO concentration in the 
flue gas does not exceed 500 ppm. Recnetly Kraftanlagen AG Hei- 
delberg installed a catalyst air heater system at Mandalay 





Generating Sttion in Oxnard, California. The comparison of the pre- 
dicted results with preliminary experimental data proves the validity 
of the chosen reactor model. Under the given conditions NO con- 
version of more than 60% can be achieved maintaining the NHs 
slip below the specified value of 10 ppm. (orig.). 


17263 (KFK-PEF—94, pp. 549-560) Development of a deci 
sion support system for emission reduction and emission 
control technologies. Hackenberg, D. (Inst. fuer Industriebetrieb- 
slehre und Industrielle Produktion (IIP), Univ. Karlsruhe (T.H.) 
(Germany)); Hillenbrand, R.; Rentz, O. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (In German). (CONF-9203246-: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

The Baden-Wuerttemberg Government Committee  'Eco- 
nomic Development, Environment and Industrial Production’ 
(Wirtschaftliche Entwicklung, Umwelt und Industrielle Produktion) 
has recommended that the development of the state-of-the-art in 
emission reduction should be documented and made accessible by 
a modern information system for control technologies. Within this 
project a decision support system for selection and evaluation of 
emission control technologies was developed, which was pro- 
grammed on personal computer and integrated in the information 
system TEMITEC. This system helps potential users respectively 
operators of environmental technologies selecting adequate pro- 
cesses. Considering their specific combustion requirements 
emission control measures for dedusting, desulphurization and 
denitrification at stationary combustion units for steam production in 
the competence of the german TA Luft are selected. This project 
was carried out in cooperation with a group of test users and the 
work group ’Flue Gas Cleaning Data Bank (DABARA)’ under the 
overall control of the Ministry of Environment from the state Baden- 
Wuerttemberg. (orig.). 


17264 (KFK-PEF-94, pp. 561-570) Efficient strategies for 
the reduction of ambient concentrations of air pollutants. Pt. 1. 
Generation of emission scenarios and assessment of ambient 
concentrations. Friedrich, R. (inst. fuer Energiewirtschaft und Ra- 
tionelle Energieanwendung, Univ. Stuttgart (Germany)); John, C.; 
Berner, P.; Obermeier, A.; Seier, J.; Voss, A. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (in German). (CONF-9203246-: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

The effects of different emission reduction measures on the am- 
bient concentration of air pollutants, espeically of Ozone, will be 
determined and assessed. From the results recommendations for a 
rational policy for air pollution contro! will be deduced. The project 
is carried out in collaboration with the Institute of Meteorology and 
Climate Research, Karlsruhe. As a first step hourly emission data 
for different weather episodes and the implementation of different 
bundles of emission reduction measures have to be generated. For 
this task, emission models are currently developed. First results 
from the calculation of emissions from road traffic show, that- 
despite of growing traffic demand-emissions of NO, will be reduced 
from 1988 to 2000 by 30%, VOC-emissions by 50% and CO- 
emissions by 67%. However, in view of the environmental 
problems e.g. with photosmog, additional reductions of the emis- 
sions from traffic are necessary. (orig.). 


17265 (KFK-PEF—94, pp. 523-534) Selective catalytic reduc- 
tion of nitrogen monoxide with ammonia under periodically 
changing reaction conditions using a zeolite catalyst. Schoen, 
N. (Engler-Bunte-institut, Lehrstuhl fuer Chemie und Technik von 
Gas, Erdoel und Kohle, Univ. Karlsruhe (T.H.) (Germany)); Hed- 
den, K. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
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Luftreinhaltung (PEF). Apr 1992. (In German). (CONF-9203246-: 
8. annual report of the research program for air prevention mea- 
sures of Kernforschugszentrum Karlsruhe GmbH (KfK), Karlsruhe 
(Germany), 17-19 Mar 1992). In 8. status colloquium of the PEF 
project on March 17-19, 1992 at Karlsruhe Nuclear Research Cen- 
ter. 566p. Order Number DE93774714. Source: OSTI; NTIS (US 
Sales Only). 

The problem of the known SCR-process (Selective Catalytic Re- 
duction) working under stationary conditions is the ammonia slip, 
i.@. an escape of unreached ammonia from the catalyst zone. By 
the periodical change of the flow direction of the gas and the addi- 
tion of ammonia within a splitted catalyst zone the ammonia slip is 
reduced considerbly and a higher NO-conversion compared with 
the process operating under stationary conditions is attained. Re- 
sults of model calculation show that at the same space velocity a 
higher NO-conversion is achieved by using the instationary working 
process. Moreover by using the instationary process the time aver- 
aged ammonia emissions are lower because the flow direction of 
the gas is changed at the moment the breakthrough of ammonia 
begins. An other way to increase the efficiency is to increase the 
space velocity for the instationary working process and neverthe- 
less to attain the desired NO-conversion of the stationary operating 
process. (orig/EF). 


17266 (LA-UR-92-3274) Energy balance components of ir- 
tigated crops in north-central Oregon. Barnes, F.J. (Los Alamos 
National Lab., NM (United States)); Porch, W.; Tarbox, S.; Kunkel, 
K.E.; Scott, R.; Dugas, W.A.; Hicks, R.; Larson, P.; Riemann, C. 
Los Alamos National Lab., NM (United States). [1992]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930133-5: 73. American Meteorological 
Society (AMS) annual meeting, Anaheim, CA (United States), 17- 
22 Jan 1993). Order Number DE93003704. Source: OSTI; NTIS; 
GPO Dep. 

Further development of general circulation models (GCM) will 
depend in part on incorporation of surface-vegetation-atmosphere 
transfer schemes (SVATS) that more accurately represent the pro- 
cesses at the surface of the Earth. Surface characteristics control 
partitioning of the radiation balance components and can be re- 
sponsible for generating mesoscale circulation patterns However, a 
major concern for the parameterization of a SVATS submodel is 
the spatial and temporal variability of the processes at the 
submodel and GCM scales. Detailed measurements of fluxes, hy- 
drologic balance components, vegetation and topography are 
needed over several scales within a region in order to devise ag- 
gregating schemes appropriate for mesoscale an GCM grid scales. 
To address these issues, a cooperative measurement campaign 
was conducted in 1991 an 1992 by the Atmospheric Radiation 
Measurement (ARM) Program of the Department of Energy (Doran 
et al 1992, Barnes et al 1992). Our goals during these campaigns 
were to measure surface flux over a range of scales and to exam- 
ine aggregation the flux measurements to provide a regional 
representation of the surface characteristics for use in mesoscale 
models and GCMs. 


17267 (LA-UR-92-4063) Multi-Attribute Decision Theory 
methodology for pollution control measure analysis. Barrera 
Roldan, A.S. (Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico)); Corona Juarez, A.; Hardie, R.W.; Thayer, G.R. Los Alamos 
National Lab., NM (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930208-2: International symposium on air 
pollution, Monterrey (Mexico), 16-25 Feb 1993). Order Number 
DE93005444. Source: OSTI; NTIS; GPO Dep. 

A methodology based in Multi-Attribute Decision Theory was de- 
veloped to prioritize air pollution control measures and strategies (a 
set of measures) for Mexico City Metropolitan Area (MCMA). We 
have developed a framework that takes into account economic, 
technical feasibility, environmental, social, political, and institutional 
factors to evaluate pollution mitigation measures and strategies uti- 
lizing a decision analysis process. In a series of meetings with a 
panel of experts in air pollution from different offices of the mexican 
government we have developed General and Specific criteria for a 
decision analysis tree. With these tools the measures or strategies 
can be graded and a figure of merit can be assigned to each of 
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them, so they can be ranked. Two pollution mitigation measures 
were analyzed to test the methodology, the results are presented. 
This methodology was developed specifically for Mexico City, 
though the experience gained in this work can be used to develop 
similar methodologies for other metropolitan areas throughout the 
world. 


17268 (MRL-90-054(TR)) A review of airborne particle 
sampling with special reference to long-lived radioactive dust. 
Bigu, J. Department of Energy, Mines and Resources, Elliot Lake, 
ON (Canada). Elliot Lake Lab. Mar 1990. [141p.] Order Number 
DE93611376. Source: OSTI; NTIS (US Sales Only); INIS. 

This report reviews some basic aspects related to the sampling 
of airborne particles with special reference to Long-Lived Radioac- 
tive Dust (LLRD). The report covers a number of areas of practical 
interest such as the production of aerosols, the dynamics of sus- 
pended particles, the physical and chemical characteristics and 
properties of dust clouds, and the inhalation and measurement of 
dust. It is followed with a brief review of dust sampling instrumenta- 
tion, and with a short account of the work done on LLRD in 
Canada with a few references to work done outside this country. 
(34 figs., 7 tabs., 117 refs.). 


17269 (MRL-90-099(TR)) Long-lived radioactivity assocl- 
ated with dust samples from Denison Mines Ltd. Bigu, J. 
Department of Energy, Mines and Resources, Elliot Lake, ON 
(Canada). Elliot Lake Lab. Aug 1990. [54p.] Order Number 
DE93611377. Source: OSTI; NTIS (US Sales Only); INIS. 

The a-particle activity associated with Long-lived Radioactive 
Dust (LLRD) samples from an underground uranium mine has 
been measured. The a-particle activity measured on mine air sam- 
ples has been related to the amount of silica dust collected on the 
samples, determined by X-ray diffraction analysis. The long-lived 
a-particle activity was plotted against silica dust content in the 
samples. A linear relationship with reasonable correlation coeffi- 
cient was found which can be expressed by the equation A - mWp 
+ b, where A and Wo represent the a-particle activity (mBq) and 
silica dust mass (mg) in the sample, respectively. Because mea- 
surements of LLRD are time-consuming and expensive, the study 
was aimed at obtaining a useful relationship between the two vari- 
ables to enable calculation of LLRD a-activity from silica dust 
measurements, the latter conducted on a routine basis by our labo- 
ratory for the mine under consideration. Recommendations for 
further studies are indicated. (23 figs., tab., 7 refs.). 


17270 (NINR—E003-92) On temporal variation of Ceasium 
isotopes activities in airborne and fallout. Hien, P.D. (National 
Inst. for Nuclear Research, Da Lat (Viet Nam)); Binh, N.T.; Yu, T.; 
Bac, V.T.; Ngo, N.T.; Luyen, T.V. National Inst. for Nuclear Re- 
search, Da Lat (Viet Nam). 1992. [9p.] Contract 4656/R1/RB. Order 
Number DE93618124. Source: OSTI; NTIS (US Sales Only); INIS. 
Monthly variations of Cs-137 and Cs-134 activities in airborne 
and fallout collected in Dalat from 1986 to 1991 are presented. The 
variations exhibit distinct maxima in December-January, when dry 
fallout was predominant. The observed peaks are explained by the 
intrusion of cold air masses with higher radioactivity from temper- 
ate latitudes during the development of large-scale anticyclones 
frequently observed in the most active winter monsoon period. Very 
high dry fallout velocity (about 10 cm/s) determined from the air- 
borne and fallout activities clearly demonstrates one of the most 
relevant characteristics of cold air masses: behind the cold front 
vertical air motion is descending.(Authors) (1 Fig. 2 Tables). 


17271 (ORNL/FTR-4434) [The impact of heat pumps on the 
greenhouse effect]: Foreign trip report, October 8-20, 1992. 
Broders, M.A.; Fairchild, P.D. Oak Ridge National Lab., TN (United 
States). 2 Nov 1992. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93009933. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The travelers, representing the Oak Ridge National Laboratory 
and serving as Delegates from the United States Advanced Heat 
Pump National Team, participated in the HPC-HPIA sponsored 
workshop on The impact of Heat Pumps on the Greenhouse Effect, 
and in the activities of this organization's Executive Committee 
Meeting. Mr. Phillip Fairchild presented a technical paper during the 
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workshop on the Global Warming Impacts of CFC Alternative Tech- 
nologies — Combining Fluorocarbon and COz2 Effects. Mr. Martin 
Broders gave a presentation at the IEA-HPIA Executive Committee 
meeting on the Development and Activities of the IEA Advanced 
Heat Pump US National Team. Informal visits to the two major 
Swiss research institutes working on heat pumps and discussions 
with UNEP and IIR (international Institute of Refrigeration) repre- 
sentatives about alternative refrigerants technology developments 
in Europe were also held during the course of this foreign trip. 


17272 (PNL-8436) Pacific Northwest Laboratory Gulf- 
stream | measurements of the Kuwalt ollfire plume, 
July-August 1991. Busness, K.M. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Hales, J.M.; Hannigan, R.V.; Thorp, 
J.M.; Tomich, S.D.; Warren, M.J.; Al-Sunaid, A.A.; Daum, P.H.; 
Mazurek, M. Pacific Northwest Lab., Richland, WA (United States). 
Nov 1992. 273p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006544. Source: OSTI; NTIS; GPO Dep. 

In 1991, the Pacific Northwest Laboratory conducted a series of 
aircraft measurements to determine pollutant and radiative proper- 
ties of the smoke plume from oil fires in Kuwait. This work was 
sponsored by the US Department emanating of Energy, in cooper- 
ation with several other agencies as part of an extensive effort 
coordinated by the World Meteorological Organization, to obtain a 
comprehensive data set to assess the characteristics of the plume 
and its environmental impact. This report describes field measure- 
ment activities and introduces the various data collected, but 
provides only limited analyses of these data. Results of further 
data analyses will be presented in subsequent open-literature pub- 
lications. 


17273 (PNL-SA-21089) Stabilized platform for tethered bal- 
loon soundings of broadband long- and short-wave radiation. 
Alzheimer, J.M.; Anderson, G.A.; Whiteman, C.D. Pacific North- 
west Lab., Richland, WA (United States). Jan 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-930133-8: 73. American Meteorological 
Society (AMS) annual meeting, Anaheim, CA (United States), 17- 
22 Jan 1993). Order Number DE93007876. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Changes in the composition of trace gases in the earth’s atmos- 
phere have been reported by many observers, and a general 
concern has been expressed regarding possible changes to the 
earth’s climate that may be caused by radiatively active gases 
introduced into the earth’s atmosphere by man’s activities. Radia- 
tively active trace gases produce temperature changes in the 
earth's atmosphere through changes in radiative flux divergence. 
Our knowledge of and means of measuring radiative flux diver- 
gence is very limited. A few observations of vertical radiative flux 
divergences have been reported from aircraft from radiometerson- 
des from towers and from large tethered balloons. These 
measurement techniques suffers from one or more drawbacks, in- 
cluding shallow sounding depths (towers), high cost (aircraft), 
complicated logistics (large tethered balloons), and limitation to 
nighttime hours (radiometersondes). Changes in radiative flux di- 
vergence caused by anthropogenic trace gases are expected to be 
quite small, and will be difficult to measure with existing broadband 
radiative flux instruments. The emphasis of present research in 
global climate change is thus being focused on improving radiative 
transfer algorithms in global climate models. The radiative parame- 
terizations in these models are at an early stage of development 
and information is needed regarding their performance, especially 
in cloudy conditions. The impetus for the research reported in this 
paper is the need for a device that can supplement existing means 
of measuring vertical profiles of long- and short-wave irradiance 
and radiative flux divergence. We have designed a small tethered- 
balloon-based system that can make radiometric soundings through 
the atmospheric boundary layer. This paper discusses the concept, 
the design considerations, and the design and construction of this 
sounding system. The performance of the system will be tested in 
a series of balloon flights scheduled for the fall and winter of 1992. 


17274 (PNL-SA-21613) Long term modeling of the links 
between economics, technical progress and environment: 
Evolution of approaches and new trends. Edmonds, J. Pacific 





Northwest Lab., Richland, WA (United States). Oct 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9210252-1: Prospective mod- 
eling, decision criteria and international negotiation on sustainable 
development: the case of climate change, Paris (France), 25-30 
Oct 1992). Order Number DE93005035. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper examines the evolution of modeling on greenhouse 
as emissions. The paper briefly highlights the origins and early ef- 
forts to model greenhouse gas emissions, efforts subsequent to 
1988, and the shape of the next generation of greenhouse gas 
emissions models. Particular emphasis is placed on the author's 
own contributions, including the Edmonds-Reilly Model and the 
second generation model. 


17275 (RISO-R-623) Entry of soll gas and radon into 
houses. Andersen, C.E. Risoe National Lab., Roskikde (Denmark). 
Nuclear Safety Research Dept.; Technical Univ. of Denmark, Lyn- 
gby (Denmark). Apr 1992. [86p.] Order Number DE93611378. 
Source: OSTI; NTIS; INIS. 

Entry of soil gas and radon into houses has been investigated by 
experiments conducted at radon test structures and numerical or 
analytical modelling. The numerical model solves the steady-state 
equations for Darcy flow of soil-gas and combined diffusive and ad- 
vective transport of radon. Model calculations were compared with 
results from field experiments conducted at Risoe National Labora- 
tory, and it was found that there was good agreement between 
measured and modelled pressure coupling and radon concentra- 
tion profiles. Discrepancies regarding absolute values of soil-gas 
entry rates and radon concentrations were observed. The numeri- 
cal model has been used to study the importance of soil and 
building related factors on radon entry rates into slab-on-grade 
houses. It was found that, for a house with a 3 mm perimeter crack 
along the floor-wall joint, the entry was mainly determined by the 
soil permeability and building related factors such as house de- 
pressurization and presence of a capillary breaking layer of gravel 
below the slab. In a house with a bare soil floor, the diffusivity of 
the soil was found to be of principal importance for the entry rate 
even for moderate permeabilities. An analytical model was devel- 
oped for the purpose of studying soil-gas entry rates into houses in 
response to non-static driving forces. It is based on the analogy 
between a ’buried drain’ and a basement house with a perimeter 
crack. The structure was depressurized sinusoidally in time and the 
frequency dependent pressure couplings were measured. There 
was fairly good agreement between theoretical and experimental 
results. (LN) (26 tabs., 30 ills., 66 refs.). 


17276 (SCPRI-RM-1-1992) Monthly results of measure- 
ments. January 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1991. [47p.] (in 
French). Order Number DE93611698. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


17277 (SCPRI-RM-2-1992) Monthly results of measure- 
ments. February 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [42p.] (in 
French). Order Number DE93611699. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


17278 (SCPRI-RM-6-1992) Monthly results of measure- 
ments; Jun 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [54p.] (In 
French). Order Number DE93611700. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


17279 (SCPRI-RM-—7-1992) Monthly results of measure- 
ments; July 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [40p.] (In 
French). Order Number DE93614977. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the main results concerning 
the routine monitoring of environmental radioactivity in France: at- 
mospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


17280 (SCPRI-RM-8-1992) Monthly results of measure- 
ments. August 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [40p.] (in 
French). Order Number DE93617350. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the main results concerning 
the routine monitoring of environmental radioactivity in France: at- 
mospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


17281 (SCPRI-RM—-9-1992) Monthly results of measure- 
ments; September 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [54p.] (in 
French). Order Number DE93618213. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the main results concerning 
the routine monitoring of environmental radioactivity in France: at- 
mospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuciear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


17282 (SCPRI-RM—10-1992) Monthly results of measure- 
ments: October 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [45p.] (in 
French). Order Number DE93619292. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


17283 (SNV-4120) Measures against climatic change. Lo- 
evgren, K.; Bernergaard, L.; Karlsson, J.; Westermark, L.; 
Oesterberg, K.; Henriksson, M.; Hagbarth, U.; Hedlund, T. Swedish 
Environmental Protection Agency, Solna (Sweden). Oct 1992. 304p. 
(In Swedish). Order Number DE93778475. Source: OSTI; NTIS. 

Carbon dioxide is the main culprit in the temperature rise of the 
atmosphere. In Sweden, carbon dioxide comprises 80% of the total 
contribution to the greenhouse effect. Studies have shown that 
there are firm possibilities to reduce the emission of carbon dioxide 
through improved efficiency and conversion to other energy 
sources. To achieve the environmental goals and to prevent the 
risk for serious effects of a temperature rise, the release of carbon 
dioxide have to be reduced by 50-80% within the next 50 years. A 
first-hand goal ought to be to stabilize the emission on the 1990 
level from the year 2000. The primary areas of necessary change 
are the energy and transportation sectors. Also described in the re- 
port are how to reduce the release of other greenhouse gases, and 
which decisions have to be taken to reduce the effects of a tem- 
perature rise. 
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17284 (SNV-4146) Recovery of CFCs from refrigeration 
equipment: Current processes. Swedish Environmental Protec- 
tion Agency, Solna (Sweden). Oct 1992. 69p. Order Number 
DE93778476. Source: OSTI; NTIS. 

Also available in Swedish as SNV—4096. 

Processes for removal of freon from refrigerators and freezers 
are used for the removal of CFC 12, the refrigerant in the cooling 
system and removal of CFC 11, which is found in the cells of the 
polyurethane insulating material. CFC 12 is removed using well- 
established techniques from the refrigeration industry, suited to the 
purpose of quickly emptying discarded refrigerators and freezers of 
both their refrigerant and oil. It is possible to recover at least 95% 
of both refrigerant and oil. CFC 11 must first be removed from the 
polyurethane foam and then be isolated in liquid form. In the late 
1980s a number of methods were developed in Germany which 
were based on mechanical destruction of the cells and recovery of 
the CFC 11 gas thus liberated. It is difficult to establish how good 
results have been since it is not known with certainty how much 
CFC 11 remains in discarded refrigerators and freezers. A system 
for recovery of CFCs from 60000 refrigerators and freezers a year 
requires an investment (not including the cost of the premises 
themselves) of 6 million SEK for a manual process and 18 million 
SEK for a mechanical one. The operating cost is approximately 175 
SEK per unit including the revenue from metal recovery. A mechan- 
ical process is to be preferred from an environmental point of view. 
All existing processes need further development. Feasible and reli- 
able yields of at least 80% R 11 should be possible within a year or 
two. Mechanical shredding is considered to have the best potential. 
It is recommended that recovery and removal of freon be started in 
Sweden on the basis of German techniques using mechanical 
shredding and with open disclosure of yield. 12 refs., 15 figs. 


17285 (SVF-391(V.2.)) IEA low NO, combustion project 
Stage Ill. Low NO, combustion and sorbent injection demon- 
stration projects. V.2: Final report, volume Il. Technical 
summary. Payne, R. (Energy and Environmental Research Corpo- 
ration, Irvine, CA (United States)). Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). Mar 1991. [164p.] Order Number 
DE93611417. Source: OSTI; NTIS; INIS. 

With summary in Swedish. 

This report summarizes the main results from an IES project 
concerning the demonstration of low-NO, combustion and sorbent 
injection as techniques for the control of NO, and SO, emissions 
from pulverized coal fired utility boilers. The project has built upon 
information generated in two previous stages of activity, where 
NO, and SO, control processes were evaluated at both fundamen- 
tal and pilot-scales. The concept for this stage of the project was 
for a unique collaboration, where the participating countries 
(Canada, Denmark and Sweden, together with the United States) 
have pooled information from full scale boiler demonstrations of 
low-NO, burner and sorbent injection technologies, and have jointly 
contributed to establishing a common basis for data evaluation. 
Demonstration testing was successfully carried out on five wall- 
fired commercial boiler systems which ranged in size from a 20 
MW thermal input boiler used for district heating, up to a 300 MW 
electric utility boiler. All of these units were fired on high-volatile bi- 
tuminous coals with sulfur contents ranging from 0.6-3.2 percent. 
At each site the existing burners were either modified or replaced 
to provide for low-NO, combustion, and provisions were made to 
inject calcium based sorbent materials into the furnace space for 
SO, emission control. The results of sorbent injection testing 
showed moderate levels of SO2 removal which ranged from ap- 
proximately 15 to 55 percent at an injected calcium to sulfur molar 
ratio to 2.0 and with boiler operation at nominal full load. Sulfur 
capture was found to depend upon the combined effects of 
parameters such as: sorbent type and reactivity; peak sorbent tem- 
perature; coal sulfur content; and the thermal characteristics of the 
boilers. (8 refs., 58 figs., 6 tabs.). 


17286 (UCRL-ID—109894) Sensitivity of dynamical quanti- 
ties to horizontal resolution in a climate simulation with the 
ECMWF atmospheric general circulation model (cycle 33): 
Program for Climate Model Diagnosis and Intercomparison. 
Boyle, J.S. Lawrence Livermore National Lab., CA (United States). 
Oct 1992. 41p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-7405-ENG-48. (PCMDI-6). Order Num- 
ber DE93005735. Source: OSTI; NTIS; GPO Dep. 

The ECMWF model (cycle 33) was integrated for a full seasonal 
cycle at the four horizontal resolutions T21, T42, T63 and T106. 
Within the limits imposed by the varying horizontal resolution, all 
other aspects of the model were identical for each integration. In 
this paper a comparison is made of the dynamical aspects of the 
simulations. Fields of zonally averaged zonal wind, eddy heat and 
momentum fluxes, globaldivergent wind and vorticity, and station- 
ary wave patterns are presented and compared for each resolution. 
The conclusions reached by this study are: (1) T21 is qualitatively 
different from the higher resolutions; (2) the highest resolution does 
not provide a simulation which is egregiously superior to T42 and 
there are aspects of the T21 simulation, especially in tropical 
convection, which are clearly better than those of the higher reso- 
lutions; (3) aside from differences in smaller scale boundary forcing 
at the higher resolutions, the T42, T63, and T106 simulations are 
nearly identical in the dynamical aspects of the circulation consid- 
ered here; (5) increasing horizontal resolution alone will evidently 
not result in an overall superior simulation unless other aspects of 
the model are modified pari passu. 


17287 (UCRL-JC—109564) Destruction of high explosives 
and wastes containing high explosives using the Molten Salt 
Destruction Process. Upadhye, R.S.; Brummond, W.A.; Pruneda, 
C.O. Lawrence Livermore National Lab., CA (United States). May 
1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-920647-3: 23. in- 
ternational annual conference of Fraunhofer-institut fuer Chemische 
Technologie: waste management of energetic materials and poly- 
mers and exhibition, Karlsruhe (Germany), 30 Jun - 3 jul 1992). 
Order Number DE93009240. Source: OSTI; NTIS; GPO Dep. 

The current method of disposal of large quantities of high explo- 
sives (HE), or other energetic materials, by open-pit burning, or 
detonation is becoming an environmentally unacceptable form of 
bulk destruction of these materials because of the products of in- 
complete combustion of HE. The Molten Salt Destruction (MSD) 
Process has been demonstrated for the destruction of HE and 
HE-containing wastes. MSD converts the organic constituents (in- 
cluding the HE) of the waste into non-hazardous substances such 
as carbon dioxide, nitrogen and water. In the case of HE- 
containing mixed wastes, any actinides in the waste are retained in 
the molten salt, thus converting the mixed wastes into low-level 
wastes. The destruction of HE is accomplished by introducing it, to- 
gether with oxidant gases, into a crucible containing a molten salt, 
such as sodium carbonate, or a suitable mixture of the carbonates 
of sodium, potassium, lithium and caicium. The temperature of the 
molten salt can be between 400 to 900°C. The combustible or- 
ganic components of the waste react with oxygen to produce 
carbon dioxide, nitrogen and steam. The inorganic components, in 
the form of “ash,” are captured in the molten salt bed as a result of 
wetting and dissolution of the ash. Halogenated hydrocarbons in 
the waste generate acid gases such as hydrogen chloride during 
the pyrolysis and combustion processes occurring in the mett. 
These are scrubbed by the alkaline carbonates, producing steam 
and the from the process are sent through standard off-gas clean- 
up processing before being, released to the atmosphere. At the 
end of the process runs, the salt is separated into carbonates, non- 
carbonate salts, and ash. The carbonates are recycled to the 
process, the stable salts are disposed of appropriately. 


17288 (UCRL-JC—109681) Effects of cloud-radiation inter- 
actions on tropospheric chemistry. Grant, K.E.; Grossman, A.S.; 
Connell, P.S. Lawrence Livermore National Lab., CA (United 
States). 30 Oct 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9208185— 
1: International radiation symposium, Estonia (Russian Federation), 
3-8 Aug 1992). Order Number DE93003465. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The effect of clouds on radiation fields is one of the most impor- 
tant areas of uncertainty and study for improvement of climate 
models and global tropospheric chemistry models. Concentrations 
of trace species whose rates of formation or destruction are depen- 
dent on the instantaneous concentration of hydroxyl radical are 





subject to wide fluctuations with both the diurnal cycle and the pas- 
sage overhead of clouds. Such fluctuations stem from variations in 
the rate of photolysis of tropospheric ozone. We have used the 
Lawrence Livermore National Laboratory (LLNL) one-dimensional 
chemical-radiation-transport modei as a tool to investigate the ef- 
fect of cloud-radiation interactions on tropospheric chemistry. We 
present results showing the calculated effects of a simple perturba- 
tion of the fractional cloudiness on the tropospheric concentrations 
of several chemical species and on the rate of O3 photolysis. 


17289 (UCRL-JC—109769) Development and evaluation of a 
cleanable high efficiency steel filter. Bergman, W. (Lawrence 
Livermore National Lab., CA (United States)); Larsen, G.; Weber, 
F.; Wilson, P.; Lopez, R.; Valha, G.; Conner, J.; Garr, J.; Williams, 
K.; Biermann, A.; Wilson, K.; Moore, P.; Geliner, C.; Rapchun, D.; 
Simon, K.; Turley, J.; Frye, L.;Lawrence Livermore National Lab., 
CA (United States). Jan 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920823-8: 22. Department of Energy (DOE)/Nuclear Regu- 
latory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). Order 
Number DE93008024. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed a high efficiency steel filter that can be 
cleaned in-situ by reverse air pulses. The filter consists of 64 
pleated cylindrical fitter elements packaged into a 610 x 610 x 292 
mm aluminum frame and has 13.5 m? of filter area. The filter me- 
dia consists of a sintered steel fiber mat using 2 um diameter 
fibers. We conducted an optimization study for filter efficiency and 
pressure drop to determine the filter design parameters of pleat 
width, pleat depth, outside diameter of the cylinder, and the total 
number of cylinders. Several prototype cylinders were then built 
and evaluated in terms of filter cleaning by reverse air pulses. The 
results of these studies were used to build the high efficiency steel! 
fitter. We evaluated the prototype filter for efficiency and cleanabil- 
ity. The DOP filter certification test showed the filter has a passing 
efficiency of 99.99% but a failing pressure drop of 0.80 kPa at 
1,700 m®/hr. Since we were not able to achieve a pressure drop 
less than 0.25 kPa, the steel filter does not meet all the criteria for 
a HEPA filter. Filter loading and cleaning tests using AC Fine dust 
showed the filter could be repeatedly cleaned by reverse air 
pulses. The next phase of the prototype evaluation consisted of in- 
stalling the unit and support housing in the exhaust duct work of a 
uranium grit blaster for a field evaluation at the Y-12 Plant in Oak 
Ridge, TN. The grit blaster is used to clean the surface of uranium 
parts and generates a cloud of UO, aerosols. We used a 1,700 
m*/hr slip stream from the 10,200 m°/hr exhaust system. 


17290 (UCRL-JC—109841) Numerical simulation of interac- 
tions of nuclear weapons with the geomagnetic field. 
Simonson, G.F.; Hewett, D.W.; Shumaker, D.E.; Anderson, D.V.; 
Byers, J.A.; DiPeso, G. Lawrence Livermore National Lab., CA 
(United States). 28 Apr 1992. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9205303—1: 1992 sensor technical conference, Patrick Air 
Force Base, FL (United States), 13 May 1992 - 14 may 1993). Or- 
der Number DE93007503. Source: OSTI; NTIS; GPO Dep. 
Calculations are underway to predict the extent of fission debris 
dispersal and magnetic field distortion resulting from detonations of 
nuclear weapons above several hundred kilometer altitudes. Two 
and three-dimensional hybrid particle-in-cell (PIC) codes are used 
to track debris cloud expansion and ultimate magnetic confinement, 
to distances on the order of 1,000 km from the burst point, and to 
monitor the propagation of magnetic signals to considerably greater 
ranges. Work is in progress to determine which characteristics of 
devices and their disassembly govern the phenomenology of inter- 
est, including debris containment, sources for MHD EMP, and 
energy radiated to extreme distances via Alfven waves or related 
signals. The PIC codes used and results to date will be described. 


17291 (UCRL-JC—110372) Emission inventories: A global 
modeling perspective. Dignon, J. (Lawrence Livermore National 
Lab., CA (United States)); Graedel, T.E. Lawrence Livermore Na- 
tional Lab., CA (United States). 18 Nov 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9210280-1: Air and Waste Management 
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Association (AWMA) conference, Durham, NC (United States), 19 
22 Oct 1992). Order Number DE93005817. Source: OSTI; NTIS; 
GPO Dep. 

Concern regarding human induced changes in the chemical and 
radiative properties of our atmosphere through increased emission 
of trace gas species has received considerable attention. Effective 
models are needed to understand the future of ozone, global 
warming and other important anthropogenic perturbations before 
policy decisions can be considered. In order to mode! accurately, 
knowledge of the temporal and spatial trends in the emissions of 
the radiatively and chemically important trace species is required. 
Since many models are currently being used to understand these 
issues, model validation with experimental measurement becomes 
extremely important. Emissions inventories commonly pay a bridg- 
ing role between atmospheric measurement and model studies. 


17292 (UCRL-JC—112100) Terrestrial biogeochemical cy- 
cling and vegetation response to climate in an earth system 
model. Kercher, J.R. (Lawrence Livermore National Lab., CA 
(United States)); Axelrod, M.C.; MacCracken, M.C.; Chambers, 
J.Q. Lawrence Livermore National Lab., CA (United States). Oct 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9204215—1: 3. in- 
ternational workshop on closed ecological systems, Oracle, AZ 
(United States), Apr 1992). Order Number DE93003464. Source: 
OSTI; NTIS; GPO Dep. 

We are developing (1) a seasonal model of terrestrial productiv- 
ity and biogeochemical cycling (TERRA) and (2) a model of 
vegetation response to climate (HABITAT). Both of these models 
are designed to be components of an Earth System Model being 
developed at Lawrence Livermore National Laboratory (LLNL). We 
have implemented the grid-cell model of TERRA and have 
calibrated it for the 17 vegetation types that it simulates. In a sensi- 
tivity analysis, we have found that total system response is most 
sensitive to parameters affecting soil moisture content which, in 
turn, affects soil respiration. Albedo was found to be an important 
factor in tundra systems. Carbon sequestration was strongly influ- 
enced by only a handful of parameters for each of the five types 
discussed in this paper. Parameters affecting soil respiration, soil 
moisture, littefall rate, CO2 assimilation, C:N ratio in litterfall, and 
nitrogen uptake were, in most circumstances, found to be the most 
important parameters. As an initial phase in constructing the vege- 
tation response model, we have investigated an existing method of 
classifying vegetation life zones based on total annual precipitation 
and average monthly temperature to determine if this method dis- 
criminates between vegetation types. We used global vegetation 
and climatic data sets for this analysis. We found that these vari- 
ables lack power to resolve vegetation types. 


17293 (VDL-R-105) Driving patterns and air pollution - in 
the provinces. Solvang Jensen, S. Vejdirektoratet, Copenhagen 
(Denmark). Vejdatalaboratoriet. 1992. 131p. (in Danish). Order 
Number DE93778269. Source: OSTI; NTIS. 

The objective was to investigate whether the relationship be- 
tween travel speed and emission is valid for speeds of over 45 krvV/ 
h and for other types of roads, and to analyse the relationship be- 
tween emission and steady and unsteady traffic flow in main roads. 
Ca. 800 measured driving patterns of 13 streets and roads were 
analyzed. Results showed that there is a clear relationship be- 
tween emissions and travel speeds. Hydrocarbon and carbon 
monoxide emissions decrease when speeds increase for all types 
of vehicles driving up to 90 km/h. Above 90 knvh emissions in- 
crease. Emission of nitrogen oxides increases with speeds above 
80 km/h, for lorries at 70 km/h. Fuel consumption follows the same 
trends as NO,, but at high speeds increase is weaker and at low 
speeds it is stronger. Diesel driven vehicles emit more particles at 
speeds of over 70-80 km/h. Reductions of HC, CO and NO emit- 
tance for petrol-driven cars with catalytic converters is less at high 
speeds on main roads, Emissions from cold engines are higher 
than from warm ones. Emission of HC and CO increases slightly at 
speeds of 80-110, and NO, emission from passenger cars in- 
creases by 14% at 80-100 km/h and by 8% at 100-110 knvh. 
Generally it was concluded that travel speed and not the type of 
road is crucial to emission level, yet it is higher in relation to city 
streets than for main roads with the exception of NO,. Emissions 
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on motorways are relatively low. Cars give the highest emission of 
HC and CO (85-90% of total) and diesel driven heavy vehicles 
emit more nitrogen oxides (50-60% of total)and particles. (AB). 


17204 (VYH-PUB-11) Snow cover models in operational 
watershed forecasting. Vehvilaeinen, B. National Board of Waters 
and Environment, Helsinki (Finland). 1992. 112p. Order Number 
DE93778332. Source: OSTI; NTIS. 

This study deals with water quality and acidification of 12 small 
lakes in the proposed national park area of Repovesi in 1990 - 
1991. Water samples were taken also from two big lakes, Lake Re- 
povesi and Lake Tihvetjaervi. Diatoms and metals were analyzed 
from a sediment profile of a small clearwater lake. The national 
acidification research project (HAPRO) included none of the lakes 
in the Repovesi area. The small lakes were mainly clearwater lakes 
with the exception of one humic pond. They were oligotrophic. The 
buffer capacity against acidification was very low. Two of the lakes 
were permanently acidic. Sulphate was the dominating anion ex- 
cept in the humic pond. Acid snowmelt waters increased markedly 
the nitrate nitrogen contents under the ice cover. Acidification mod- 
els showed that alkalinity values have decreased much in the small 
lakes. Comparison between the old (from the 1960's) and new wa- 
ter quality results showed also the development of acidification e.g. 
in water colour and in chemical oxygen demand. However, acidifi- 
cation was not evident in the paleolimnological investigations of 
one of the lakes. The diatoms reflected above all the clarity of 
water. The dominate species were Cyciotella kuetzingiana var. ra- 
diosa and C. kuetzingiana. The forestry measures in the nearby 
catchment area of the lake were poorly reflected in the diatom 
flora. Acidification in the Repovesi area is not as advanced as in 
the headwaters south of Saipausselkae or e.g. in the Nuuksio area 
in northern Espoo. The water quality of Lake Repovesi is classified 
as excellent. Lake Tihvetjaervi is mesotrophic. Risks to water pro- 
tection consist of air pollution and of possible forestry measures. 


17295 (WHC-EP—0546) B Plant comparison with 40 CFR 
61, Subpart H, and other referenced guidelines for Stack 291- 
B-1. Sowa, C.E.; Dasgupta, A.K.; Clark, M.L.; Diediker, L.P. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1992. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93008178. Source: OSTI; NTIS; GPO Dep. 

Dose calculations for atmospheric radionuclide releases from the 
Hanford Site for calendar year (CY) 1990 were performed by 
Pacific Northwest Laboratory (PNL) using the approved US Envi- 
ronmental Protection Agency (EPA) CAP-88 computer model. 
Emissions from discharge points in the Hanford Site 100, 200, 300, 
400, and 600 areas were calculated based on results of analyses 
of continuous and periodic sampling conducted at the discharge 
points. These calculated emissions were provided for inclusion in 
the CAP-88 model by area and by individual facility for those facili- 
ties having the potential to contribute more than 10 percent of the 
Hanford Site total or to result in an impact of greater than 0.1 
mrem per year to the maximally exposed individual (MEI). Also 
included in the assessment of offsite dose modeling are the mea- 
sured radioactive emissions from all Hanford Site stacks that have 
routine monitoring performed. Record sampling systems have been 
installed on all stacks and vents that use exhaust fans to discharge 
air that may potentially carry airborne radioactivity. Estimation of 
activity from ingrowth of long-lived radioactive progeny is not in- 
cluded in the CAP-88 model; therefore, the Hanford Site GENII 
code (Napier et al. 1988) was used to supplement the CAP-88 
dose calculations. When the dose to the MEI located in the 
Ringoki area was calculated, the effective dose equivalent from 
combined Hanford Site radioactive airborne emissions was shown 
to be 9.3E-03 mrem. This value was reported in the annual air 
emissions report prepared for the Hanford Site and issued by the 
US Department of Energy, Richland Field Office (RL) (RL 1991). 


17296 (WHC-SP-0669) Supplemental information for DOE/ 
RL-$1-10 calendar year 1990 air emissions report for the Han- 
ford Site. Diediker, L.P. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1991. 47p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93006597. Source: OSTI; NTIS; INIS; GPO Dep. 
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This document was prepared by Westinghouse Hanford Com- 
pany (Westinghouse Hanford) for use by US Department of 
Energy-Headquarters in determining the status of the Hanford Site 
with respect to Code of Federal Regulations (CFR) Title 40, Pro- 
tection of the Environment, Part 61, “National Emission Standards 
for Hazardous Air Pollutants” (EPA 1989). Information provided 
herein includes data on dose calculations from the Hanford Site for 
calendar years (CY) 1985 through 1990, population doses calcu- 
lated for those years, and status of compliance of those stacks 
with potential to exceed 0.1 mrem threshold. Succeeding sections 
discuss the absence of unplanned airborne releases of radionu- 
clides on the Hanford Site, fugitive emissions, absence of radon 
facilities and radon from mill tailings on the site, emissions of 
radon-220, and sources of radon-222. 


17297 (WSRC-MS-92-170) Review of the source term algo- 
rithm for emergency response at the Savannah River Site. 
Simpkins, A.A.; O’Kula, K.R.; Hunter, C.H. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-930402-1: 4. topical meeting on emergency 
preparedness and response, Long Island, NY (United States), 25- 
29 Apr 1993). Order Number DE93007442. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this work was to verify the Source Term Setup 
Module of the Reactor Accident Program (RAP) which is used to 
perform environmental consequence assessments during emer- 
gency response situations at the Savannah River Site (SRS). The 
Source Term Setup Module is that portion of the program that esti- 
mates the source term based on either an input number of melted 
assemblies or a derived number of melted assemblies based on 
the Total Stack Activity Monitor (TSAM) response. In order to verify 
the code, the following items were completed: a review of isotope 
and fuel specific data by examining the original literature, a com- 
plete derivation of all equations employed in the module, and a 
comparison study of hand calculations with computer results. 


17298 (WSRC-MS-92-481) Mesoscale atmospheric model- 
ing of the July 12, 1992 tritium release from the Savannah 
River Site. Fast, J.D.; O’Steen, B.L.; Addis, R.P. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-930395-2: Computer simulation in 
waste management and environmental sciences, Washington, DC 
(United States), 29 Mar - 1 apr 1993). Order Number DE93007444. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In August of 1991, the Environmental Transport Group (ETG) be- 
gan the development of an advanced Emergency Response (ER) 
system based upon the Colorado State University Regional Atmo- 
spheric Modeling System (RAMS). This model simulates the 
three-dimensional, time-dependent, flow field and thermodynamic 
structure of the planetary boundary layer (PBL). A companion La- 
grangian Particle Dispersion Model (LPDM) simulates contaminant 
transport based on the flow and turbulence fields generated by 
RAMS. This paper describes the performance of the advanced ER 
system in predicting transport and diffusion near the SRS when 
compared to meteorological and sampling data taken during the 
July 12, 1992 tritium release. Since PUFF/PLUME and 2DPUF are 
two Weather INformation and Display (WIND) System atmospheric 
models that were used to predict the transport and diffusion of the 
plume at the time of the release, the results from the advanced ER 
system are also compared to those produced by PUFF/PLUME 
and 2DPUF. 


17299 (WSRC-MS-92-520) Mesoscale atmospheric model- 
ing for emergency response. O'Steen, B.L.; Fast, J.D. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930494—1: 
Spring national meeting of the American Institute of Chemical Engi- 
neers (AIChE), Hopuston, TX (United States), 5-8 Apr 1993). Order 
Number DE93008509. Source: OSTI; NTIS; GPO Dep. 
Atmospheric transport models for emergency response have tra- 
ditionally utilized meteorological fields interpolated from sparse 
data to predict contaminant transport. Often these fields are ad- 
justed to satisfy constraints derived from the governing equations 





of geophysical fluid dynamics, e.g. mass continuity. Gaussian con- 
centration distributions or stochastic models are then used to 
represent turbulent diffusion of a contaminant in the diagnosed me- 
teorological fields. The popularity of these models derives from 
their relative simplicity, ability to make reasonable short-term pre- 
dictions and, most important, execution speed. The ability to 
generate a transport prediction for an accidental release from the 
Savannah River Site in a time frame which will allow protective ac- 
tion to be taken is essential in an emergency response operation. 
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Refer also to citation(s) 15143, 15151, 15162, 15211, 15235, 
15236, 15237, 15246, 15248, 15341, 15344, 15353, 15361, 15363, 
15365, 15366, 15369, 15370, 15371, 15377, 15378, 15408, 15428, 
15430, 15431, 15449, 15452, 15455, 15457, 15461, 15462, 15463, 
15464, 15465, 15469, 15470, 15473, 15474, 15482, 15502, 15512, 
15515, 15565, 15575, 15578, 15581, 15582, 15583, 15585, 15586, 
15588, 15589, 15590, 15591, 15596, 15597, 15598, 15599, 15602, 
15603, 15605, 15616, 15618, 15620, 15629, 15631, 15706, 15758, 
15760, 16036, 16107, 16149, 16156, 16213, 16217, 16249, 16377, 
16690, 16780, 16784, 16785, 16801, 16984, 17064, 17066, 17150, 
17152, 17208, 17215, 17216, 17225, 17248, 17275, 17276, 17277, 
17278, 17279, 17280, 17281, 17282, 17292, 17432, 17440, 17475, 
17499, 17546, 17565, 17596, 17597, 17613, 17615, 18524, 18630, 
18649 


17300 (AECS-PR/RSS-45) Natural radioactivity of building 
materials in Syria. Othman, Ibrahim (Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dept. of Radiation Protection 
and Nuclear Safety}; Mahrouka, Mohammad. Atomic Energy Com- 
mission, Damascus (Syrian Arab Republic). Dept. of Radiation 
Protection and Nuclear Safety. Oct 1992. [43p.] (In Arabic). Order 
Number DE93617242. Source: OSTI; NTIS (US Sales Only); INIS. 

A hundred sample of natural and manufactured Syrian building 
materials have been studied. A high pure Germanium detector in 
use was connected to S-100 MCA Master board and samples have 
been analysed by using micro sampo gamma spectrum analysis 
for their Thorium-232, Radium-226 and Potassium-40 content. 
Fourteen kinds of building materials were studied; bricks ceramic 
and fire soil, generally showed the greatest concentration of the 
above mentioned radionuclides. While the other products like sand, 
cement, marble, and limestone, contained very low activity. All 
samples fitted the range of criteria set up in the OECD-NEA report 
1979. (author). 7 refs., 21 tabs., 24 figs. 


17301 (BfS-ST—2/82) Environmental radioactivity in the 
eastern states of Germany - 1990 annual report. Bundesamt 
fuer Strahlenschutz, Saizgitter (Germany). Sep 1992. 65p. (in Ger- 
man). Order Number DE93774681. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The report contains in formation on environmental radioactivity 
due to natural and artificial radionuclides and on the resulting radi- 
ation exposure of the population. (HP). 


17302 (BGS-TR-WE-91/7) HPLC studies of aquatic humic 
compounds and complexes from the Drigg Research Site, 
Cumbria. Smith, B. British Geological Survey, Keyworth (United 
Kingdom). 1991. [59p.] Contract CEC F1-1W-0203-UK(H). Order 
Number DE93611270. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes an investigation into the applicability of 
high performance liquid chromatographic techniques for the sepa- 
ration of the complex mixtures of organic acids commonly found in 
groundwaters. This work has shown that reverse phase ion-pair 
chromatography using a large pore stationary phase can be 
successfully applied to humic material in both natural and concen- 
trated groundwater from the Drigg Research Site. The methodology 
separates the organic species into a number of well resolved com- 
ponents the majority of which have a molecular weight of greater 
than 500 Dalton. Separations obtained have been qualitatively and 
quantitatively analysed using a Diode array spectrophotometer. 
The components in excess of 500 Dalton show UV absorption 
spectra similar to humic and fulvic acids where as the component 
with a molecular weight of less than 500 Dalton shows a sharp UV 
absorption cutoff at 230 nm. It was noted that this component was 
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not removed by passage through DEAEA cellulose. Reverse phase 
HPLC was also investigated, and results were found to be consis- 
tent with a separation based on an ion-repuision/size exclusion 
mechanism. It was concluded that any separation based on this 
mechanism is likely to suffer from poor inter run reproducibility and 
must therefore be discounted as a suitable method. Similarly, ion- 
suppression reverse phase was shown to be equally impracticable, 
requiring a mobile phase pH of less than 2 to obtain separation (this 
low pH renders a silica based stationary phase unstable). (author). 


17303 (CNIC—00525) Using Isotope **Ci to study utilization 
of Cl by crops and distribution and movement of Cl in soil. 
Pan Jiarong (inst. for Application of Atomic Energy, CAAS, Beijing 
(China)); Wen Xianfang; Tang Nianxin. China Nuclear Information 
Centre, Beijing, BU (China). Jun 1991. [9p.] (CSNAS—0048.)}. Order 
Number DE93611271. Source: OSTI; NTIS (US Sales Only); INIS. 

Results from using isotope **C/ show that a large quantity of Cl 
is absorbed and utilized by spring wheat, cotton and tobacco from 
the chloride fertilizers. The utilization coefficient of Cl increases 
with the growing time of plants and reaches peak at mature stage. 
The utilization coefficient of above plants are 26.72%, 3317% and 
26.19% respectively. The absorption and utilization of residual Cl in 
soil is much smaller than that in fertilizers, and the utilization coeffi- 
cient is decreasing with the increasing of growth season. For 
spring wheat, utilization coefficient is 12.7% in second season and 
9.3% in third season. The ability of absorbing and utilizing Cl from 
organic materials by crops is very low and the utilization coefficient 
is 10% or less, that depends on circumstances. For rice the utiliza- 
tion coefficient is 3.1% in dry land and 24.3% in flooded land. The 
distribution of absorbed Cl is mainly in stalk, a little in husk and a 
few in seeds and roots. After irrigating water it is equivalent to 9.1 
mm of rainfall in soil, the Cl moves rapidly to depth 10~12 cm. Cl 
moves faster in porous soil than in clay soil, and faster in horizon- 
tal direction than in vertical direction. 


17304 (CONF-911251—1) Field-scale evaluation of an inte- 
grated treatment for remediation of PAHs in manufactured gas 
plant solls. Srivastava, V.J.; Kelley, R.L.; Gauger, W.K. Institute of 
Gas Technology, Chicago, IL (United States). [1991]. 33p. Spon- 
sored by Institute of Gas Technology, Chicago, IL (United States); 
Gas Research Inst., Chicago, IL (United States). Contract: 
5086-260-1465. From IGT symposium on gas, oil, coal and envi- 
ronmental biotechnology; Colorado Springs, CO (United States); 
9-11 Dec 1991. Source: OSTI; institute of Gas Technology, 3424 
South State Street, Chicago, IL 60616. 

Research efforts during the past several years have sought to 
develop and apply novel technologies, such as enhanced bioreme- 
diation, for the cleanup of soils polluted with tar- and oil-associated 
polynuclear aromatic hydrocarbons (PAHs). An _ integrated 
chemical-biological treatment process has been developed that 
combines two remediation techniques: (1) chemical treatment and 
(2) biological treatment using naturally occurring PAHs-degrading 
mixed cultures. Several tar-contaminated soils laden with as much 
as 35,000 ppm of PAHs were subjected to the treatability testing to 
ascertain the effectiveness of biological treatment alone and as an 
integrated biological-chemical process. 6,8 The treatability testing 
uses bioslurry reactors operating under a variety of different condi- 
tions. Recently, coal tar-contaminated soils from a superfund site 
with PAH levels as high as 7,000 ppm were subjected to treatability 
testing. The integrated treatment achieved the treatment endpoint 
in less than 4 weeks; whereas, more than 8 weeks were necessary 
for conventional biological treatment. Field experimentation was de- 
vised to determine the effectiveness of the integrated process 
using a prepared-bed land treatment system. 


17305 (CONF-920310-12) Field-scale evaluation of an inte- 
grated treatment for remediation of PAHs in manufactured gas 
plant soils. Kelley, R.L.; Srivastava, V.J. Institute of Gas Technol- 
ogy, Chicago, IL (United States). 29 Mar 1992. 24p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States); Gas 
Research Inst., Chicago, IL (United States). CONTRACT:5086-260- 
1465. From American Institute of Chemical Engineers (AIChE) 
spring meeting; New Orleans, LA (United States); 29 Mar - 2 apr 
1992. Source: OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, Illinois 60616. 
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Research efforts during the past several years have sought to 
develop and apply novel technologies, such as enhanced bioreme- 
diation, for the cleanup of soils polluted with tar- and oil-associated 
polynuclear aromatic hydrocarbons (PAHs). An_ integrated 
chemical-biological treatment process.has been developed that 
combines two remediation techniques: (1) chemical treatment and 
(2) biological treatment using naturally occurring PAHs-degrading 
mixed cultures. To demonstrate the benefit of the integrated pro- 
cess, several tar-contaminated soils laden with as much as 35,000 
ppM of PAHs were subjected to the treatability testing to ascertain 
the effectiveness of biological treatment alone and as an integrated 
biological-chemical process . The treatability testing uses bioslurry 
reactors operating under a variety of different conditions. Recently, 
coal tar-contaminated soils from a superfund site with PAH levels 
as high as 7,000 ppM were subjected to treatability testing. Results 
are described. 


17306 (CONF-920389—Absts.) Third annual Walker Branch 
watershed research symposium: Programs and abstracts. Oak 
Ridge National Lab., TN (United States). Mar 1992. 52p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 3. annual Walker Branch watershed research 
conference; Oak Ridge, TN (United States); 26-27 Mar 1992. Or- 
der Number DE93005751. Source: OSTI; NTIS; INIS; GPO Dep. 
The methods and concepts of watershed research, originally ap- 
plied in an experimental or monitoring mode to relatively small 
catchments, are increasingly being used at larger scales and for 
specific applied problems. Research at Oak Ridge National Labora- 
tory, the Tennessee Valley Authority, the US Forest Service, and 
other agencies and institutions participating in this symposium re- 
flects research over a broad range of spatial scales. These 
research projects address the basic atmospheric, geophysical, bio- 
geochemical, and biological processes that regulate the responses 
of forested ecosystems to natural environmental variation and an- 
thropogenic stresses. Regional and global issues addressed by 
presentations include emissions of carbon dioxide, methane, and 
other hydrocarbons; deposition of sulfate, nitrate, and mercury; 
land-use changes; biological diversity; droughts; and water quality. 
The Department of Energy's local research site, Walker Branch 
Watershed, is a long-term ecosystem research project initiated on 
the Oak Ridge Reservation in 1967. Walker Branch provides a 
well-characterized site where many of these methods can be 
tested and applied.in addition, other large-scale experiments repre- 
sented in this symposium include experiments on the effects of 
clearcutting and burning on forest structure and productivity associ- 
ated with Coweeta Hydrologic Laboratory, and whole-tree ozone 
exposure chambers constructed by TVA and ORNL researchers 


17307 (CONF-9205296—-1) A dynamic model of terrestrial 
carbon cycling response to land-use change. King, A.W.; 
Emanuel, W.R.; Post, W.M. Oak Ridge National Lab., TN (United 
States). [1992]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Workshop 
on carbon balance of world’s forested ecosystems: towards a 
global assessment; Joenssu (Finland); 11-15 May 1992. Order 
Number DE93006221. Source: OSTI; NTIS; GPO Dep. 

Here we describe an alternative model for analyzing the re- 
sponse of terrestrial carbon storage to changes in land use. A 
compartment model simulates ecosystem response to disturbance 
by a variety of land-use activities. An area distribution function 
summarizes the areal extent of vegetation carbon density per unit 
area for each ecosystem type. Plant growth and land-use distur- 
bance alter the area distribution function through time. We drive 
the model with statistics on historical patterns of land-use change 
by geographic location and ecosystem type. Our simulations of the 
history of net terrestrial exchange with the atmosphere agree rea- 
sonably well with those of Houghton et al. (1983). 


17308 (CONF-9210228-2) Strategy for definition and pro- 
tection of east Tennessee karst groundwater basins. Rubin, 
P.A. (Oak Ridge National Lab., TN (United States)); Lemiszki, P.J.; 
Poling, R.S. Oak Ridge National Lab., TN (United States). [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 5. Tennessee water resources 
symposium; Nashville, TN (United States); 19-21 Oct 1992. Order 
Number DE93004172. Source: OSTI; NTIS; INIS; GPO Dep. 
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This paper describes and gives suggestions for protecting the 
bedrock geology of eastern Tennessee which is typical of the 
southern Appalachian Valley and Ridge province. Carbonate beds 
(limestones and dolomites) of the Knox and Chickamauga Groups 
are bounded by non-carbonate beds, most of which strike northeast 
and dip steeply (10°-45°) to the southeast. The carbonate aquifers 
are maturely karstified and are extremely vulnerable to contaminant 
infitration, thus necessitating appropriate land use planning 
focused on their environmental sensitivity. Uroan expansion is re- 
sulting in greater land development in karst regions. Planned and 
existing activities produce wastes that may potentially leach into un- 
derlying karst systems. This waste may flow rapidly and untreated 
for many miles along strike. The potential degradation of aquifers 
and receiving streams due to the cumulative waste loading of nu- 
merous small enterprises may be more environmentally destructive 
than a few hazardous waste sites. Costs to remediate contami- 
nated water supplies and streams can be in the millions of dollars 
versus the substantially lower costs of prudent land use planning. 


17309 (CONF-921137—7) Modeling the transport and fate of 
radioactive noble gases in very dry desert alluvium: Realistic 
scenarios. Lindstrom, F.T.; Cawlfield, D.E.; Donahue, M.E.; Emer, 
D.F.; Shott, G.J. Reynolds Electrical and Engineering Co., inc., Las 
Vegas, NV (United States). Environmental Restoration and Tech- 
nology Development Dept. [1992]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-89NV10630. 
From 14. low-level radioactive waste management conference; 
Phoenix, AZ (United States); 18-20 Nov 1992. Order Number 
DE93004789. Source: OSTI; NTIS; INIS; GPO Dep. 

US DOE Order 5820.2A (1988) requires that a performance as- 
sessment of all new and existing low-level radioactive waste 
management sites be made. An integral part of every performance 
assessment is the mathematical modeling of the transport and fate 
of noble gas radionuclides in the gas phase. Current in depth site 
characterization of the high desert alluvium in Area 5 of the 
Nevada Test Site (NTS) is showing that the alluvium is very very 
dry all the way to the water table (240 meters below land surface). 
The potential for radioactive noble gas (e.g. Rn-220 and Rn-222) 
transport to the atmosphere from shallow land burial of Thorium 
and Uranium waste is very high. Objectives of this modeling effort 
include: Construct a physics based sits specific noble gas trans- 
port model; Include induced advection due to barometric pressure 
changes at the atmospheric boundary layer (thin) - dry desert allu- 
vium interface; User selected option for use of NOAA barometric 
pressure or a “home brewed” barometric pressure wave made up 
of up to 15 sinusoids and cosinusoids; Use the model to help 


make engineering decisions on the design of the burial pits and as- 
sociated closure caps. 


17310 (CONF-930244—2) What’s past is prologue: Support- 
ing global change research with historical data. Honea, R.B. 
(Oak Ridge National Lab., TN (United States)); Floyd, C.L.; 
Peplies, R.W. Oak Ridge National Lab., TN (United States). [1993]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Annual meeting of the American 
Society of Photogrammetry and Remote Sensing; New Orleans, LA 
(United States); 16-18 Feb 1993. Order Number DE93005777. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses an ongoing effort to analyze historical re- 
mote sensing data and to develop a technology to integrate this 
analysis into a common framework with the satellite imagery. His- 
torical data and metadata from aircraft remote sensor missions, 
satellite overflights, and other sources from around the world will 
be used to develop detailed information on the historical changes 
in the earth’s land, water, and atmospheric resources. 


17311 (CONF-930255—1) Application of surfactant to in 
situ bioremediation. Strong-Gunderson, J.M.; Palumbo, A.V. Oak 
Ridge National Lab., TN (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Department of Energy's information exchange 
meeting on waste retrieval treatment and processing; Washington, 
DC (United States); Feb 1993. Order Number DE93007247. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The main objective of this research was to evaluate the potential 
use of biosurfactants to increase contaminant desorption from the 





soil matrix, thereby increasing contaminant bioavailability and 
degradation rates. A secondary objective was the evaluation of the 
bioluminescent lux bacterial biosensorsto measure the bioavailabil- 
ity of contaminants. Various microbial isolates were assayed for 
biosurfactant production and growth conditions optimized. A hy- 
drophobic fertilizer was used to examine the its ability to selectively 


stimulate biosurfactant producing bacteria within the microbial com- 
munity. 


17312 (DOE/CH-9213) Development of the SEAMIST™ con- 
cept for site characterization and monitoring: Final report. 
Lowry, W. (Science and Engineering Associates, Inc., Santa Fe, 
NM (United States)); Keller, C. Argonne National Lab., IL (United 
States); Science and Engineering Associates, Inc., Santa Fe, NM 
(United States). Nov 1992. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93009872. Source: OSTI; NTIS; INIS; GPO Dep. 
SEAMIST™ (Science and Engineering Associates Membrane In- 
strumentation and Sampling Technique) is a borehole liner and 
instrument emplacement technique with applications in contaminant 
monitoring and site characterization. The system incorporates an 
impermeable tubular membrane which is deployed in a borehole by 
inversion under pneumatic pressure. Once in place the membrane 
remains under internal pressure to support the borehole wall and 
seal the hole against air circulation. Instruments and sampling de- 
vices mounted on the surface of the membrane are pressed 
against the borehole wall to maintain intimate contact with the geo- 
logic media. The membrane is left pressurized with air for short 
term applications (less than a month, for example) or filled with 
sand for longer term semi-permanent installations. This effort de- 
veloped the SEAMIST™ system explicitly for vadose zone gas and 
pore fluid sampling in monitoring circumstances of particular inter- 
est to the DOE. The emplacement hardware, membrane materials, 
sampling components, and ancillary equipment were fabricated and 
field tested. Absorbent collector materials were shown in laboratory 
tests to wick water samples at metric potentials as high as 15 bars. 


Soil vapor sampling tubing and fittings were tested with the deploy- 
ment system to assess their integrity during the emplacement 
process and achievable sampling rates. A technique for measuring 
effective gas permeability at multiple elevations in the borehole 
was analyzed and tested in the field. 


17313 (DOE/EA-0561) Environmental assessment of the 
proposed Continuous Wave Deuterium Demonstrator (CWDD). 
USDOE, Washington, DC (United States). Mar 1992. 103p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93005497. Source: OSTI; NTIS; INIS; GPO Dep. 

An assessment was made of the potential environmental impacts 
of construction and operation of the Continuous Wave Deuterium 
Demonstrator (CWDD) at Argonne National Laboratory (ANL), 
including an evaluation of alternative actions. Key elements consid- 
ered were on- and off-site radiological effects and potential impacts 
to cultural resources. The radiological consequences of routine op- 
erations of the CWDD are readily reduced to insignificant levels by 
bulk shielding, confinement, and containment. The radiation dose 
to the maximally exposed off-site individual would be 0.52 mrem/yr 
from direct radiation and 1.2 x 10-% mremvyr from airborne ra- 
dionuclides, based on maximum planned facility operation. The 
maximum credible postulated accident would result in a dose to the 
maximally exposed individual of less than 20 mrem. A cultural re- 
source survey has determined that the location for the CWDD has, 
no cultural resource sites or materials and construction is permitted 
by the Illinois Historic Preservation Agency. Demands for utility ser- 
vices would require only about two percent of excess capacity 
already installed at Argonne. Other environmental impact cate- 
gories were considered, including socioeconomic effects, aquatic 
and terrestrial flora and fauna, wetlands, and water and air quality. 


17314 (DOE/ER/13890-3) Energy flow In an arctic aquatic 
ecosystem. Schell, D.M. Alaska Univ., Fairbanks, AK (United 
States). Inst. of Northern Engineering. [1983]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
88ER13890. Order Number DE93010965. Source: OSTI; NTIS; 
GPO Dep. 

This component of the terrestrial-aquatic interaction group seeks 
to use the natural stable carbon isotope ratios and radiocarbon 
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abundances to trace the movement of photosynthate from the ter- 
restrial environment to the stream system at MS-117. In addition to 
estimating the total flux, we will also attempt to describe the rela- 
tive fractions derived from modern primary production and that 
derived from delayed inputs of eroded peat. We will also seek to 
determine the coupling efficiency of these energy sources to the in- 
vertebrate faunal populations in the tundra soils and streams. 


17315 (DOE/ER/60257-7) Predicting the response of a 
temperate forest ecosystem to atmospheric CO, increase: An- 
nual report, 1992-1993. Bazzaz, F.A. Harvard Univ., Camoridge, 
MA (United States). Dept. of Organismic and Evolutionary Biology. 
1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-84ER60257. Order Number 
DE93010081. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the second year of research progress. 
Included are progress reports for the following studies: the 
responses of temperate forest tree to 3 years of exposure to ele- 
vated carbon dioxide, and high and low nutrient and light levels; 
pot-size limitations in carbon dioxide studies, interactive effects of 
carbon dioxide and soil moisture availability on tree seedling’s tis- 
sue water relations, growth, and niche characteristics; individual 
versus population responses to elevated carbon dioxide levels in 
two species of annual weeds; and the development of gypsy moth 
larvae raised on gray and yellow birth foliage grown in ambient and 
elevated carbon dioxide environments. 


17316 (DOE/ER/60313—T1) Methane fluxes from rice fields 
in China: Spatial and temporal variability and estimates of 
contributions to the global budget: Progress report. Khalil, 
M.A.K.; Rasmussen, R.A.; Huntzicker, J.J. Oregon Graduate Inst. 
of Science and Technology, Beaverton, OR (United States). Global 
Change Research Center. 15 Sep 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-85ER60313. 
Order Number DE93010136. Source: OSTI; NTIS; GPO Dep. 
During the last year we have made considerable progress on de- 
termining the emission rate of methane from rice fields in China 
and the factors that contro] the emissions. We have completed 
work on the methane emissions f rom rice fields for a period of 
four years at Tu Zu near Chengdu in Szchuan province in China. 
The available data is being entered into the computer. Flux calcu- 
lations will be available within 2 months. The fluxes of methane 
from the rice fields and ambient methane concentrations near the 
fields are provided including temperature cloud cover, wind speeds, 
water level, planing density, fertilizer application, pests, ad dis- 
eases, growth rate, rice type, soil type, microbial ecology, root 
exchange exudates, and pH. for the 4-year period. The analysis of 
the data show that there are a number of internal and external 
variables that affect the emissions of methane from rice fields. 


17317 (DOE/NV/10630-41) CASCADER: An M-chain gas- 
phase radionuclide transport and fate model: Volume 3: 
Heterogeneous layered porous media. Lindstrom, F.T.; Cawl- 
field, D.E.; Emer, D.F.; Shott, G.J.; Donahue, M.E. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). Feb 1993. 107p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-89NV10630. Order Number 
DE93010633. Source: OSTI; NTIS; INIS; GPO Dep. 

Chemicals and radionuclides move either in the gas-phase, 
liquid-phase, or both phases in soils. They may be acted upon by 
either biological or abiotic processes through advection and diffu- 
sion. Furthermore, parent and daughter radionuclides may decay 
as they are transported in the soil. CASCADER is a gas-phase, 
one-space dimensional transport and fate model for M-chain ra- 
dionuclides in very dry homogeneous or heterogeneous soil. This 
model contains barometric pressure-induced advection and diffu- 
sion together with linear irreversible and linear reversible sorption 
for each radionuclide. The advection velocity is derived from an 
embedded air-pumping submodel. The air-pumping submodel is 
based on an assumption of isothermal conditions, which is driven 
by barometric pressure. CASCADER allows the concentration of 
source radionuclides to decay via the classical Bateman chain of 
simple, first-order kinetic processes. The transported radionuclides 
also decay via first-order processes while in the soil. A mass con- 
serving, fiux-type inlet and exit set of boundary conditions are 
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used. The user must supply the initial distribution for the parent ra- 
dionuclide in the soil. The initial daughter distribution is found using 
equilibrium rules. The model is user friendly as it uses a prompt- 
driven, free-form input. The code is ANSI standard Fortran 77. 


17318 (DPST-88-627) SRP Baseline Hydrogeologic Investi- 
gation, Phase 3. Bledsoe, H.W. Du Pont de Nemours (E.!.) and 
Co., Aiken, SC (United States). Savannah River Lab. Aug 1988. 
304p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE93003644. 
Source: OSTI; NTIS; GPO Dep. 

The SRP Baseline Hydrogeologic Investigation was implemented 
for the purpose of updating and improving the knowledge and un- 
derstanding of the hydrogeologic systems underlying the SRP site. 
Phase Ill, which is discussed in this report, includes the drilling of 7 
deep coreholes (sites P-24 through P-30) and the installation of 53 
observation wells ranging in depth from approximately 50 ft to more 
than 970 ft below the ground surface. In addition to the collection 
of geologic cores for lithologic and stratigraphic study, samples 
were also collected for the determination of physical characteristics 
of the sediments and for the identification of microorganisms. 


17319 (DPW-53-1390) [Savannah River Plant radioactive 
effluent discharge]: Trip report, November 12-13, 1953. Clark, 
J.R. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 23 Nov 1953. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-398). Order Number DE93009276. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This paper addresses the problem of activity in the effluent water 
from 776 Bidg. to Timms Branch at the Savannah River Plant 
dated November 23, 1953, this paper discusses the pollution prob- 
lem and also discusses studies and monitoring equipment being 
employed to alleviate it. 


17320 (EGG—10617-2156) Habitat, solils, and den use of 


San Joaquin kit fox (Vulpes velox macrotis) at Camp Roberts 


Army National Guard Training Site, California. Reese, E.A.; 
Standley, W.G.; Berry, W.H. EG and G Energy Measurements, 
Inc., Goleta, CA (United States). Santa Barbara Operations. Sep 
1992. 44p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract ACO08-88NV10617. Order Number 
DE93006666. Source: OSTI; NTIS; GPO Dep. 

Den use patterns, den characteristics, and effects of military 
training on dens were studied for San Joaquin kit foxes (Vulpes 
velox macrotis) at Camp Roberts Army National Guard Training 
Site, California.Ninety-four radiocollared kit foxes used 1059 dens 
and 334 buildings as shelter from December 1988, through 
September 1991. There were 1001 (95%) earthen dens, 57 (5%) 
culverts, and one den in a hollow log. Denentrance dimensions 
were measured for single entrance dens; the average height was 
20 cm, and the average width was 21 cm. Most dens had two to 
five den entrances, and only 36% of dens found showed sign of 
fox activity. Dens were found at elevations between 161 and 351 
m. The average slope of dens found on hillsides was 19 degrees, 
and most dens faced the western quadrant. Dens were found over 
much of the post exceptthe steep southwest portion. More kit fox 
dens were located in grassland and low to medium density oak 
woodlands than expected, and fewer dens were located in devel- 
oped areas and medium to high density oak woodlands than 
expected. Denning range size was calculated for 16 foxes that 
were radiocollared at least one year and that were found using 
only earthen and culvert dens. The average denning range size 
was 171.0 + 24.0 ha. There was no significant difference in male 
and female average denning range sizes. When buildings used as 
shelter were included in denning range sizes, there was no signifi- 
cant difference in average denning range size between developed 
and undeveloped areas. Foxes used 26 of 36 available soil series, 
and dens were not distributed proportionally among the 36 soil se- 
ries. Kit fox dens were typically found in well drained soils. Few 
den entrances were destroyed by military training exercises. 


17321 (EGG-10617-2160) Blood characteristics of San 
Joaquin kit fox (Vulpes velox macrotis) at Camp Roberts Army 
National Guard Training Site, California. Standley, W.G.; McCue, 
P.M. EG and G Energy Measurements, Inc., Goleta, CA (United 
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States). Santa Barbara Operations. Sep 1992. 25p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract ACO8-88NV10617. Order Number DE93006668. Source: 
OSTI; NTIS; GPO Dep. 

Hematology, serum chemistry, and prevalence of antibodies 
against selected, pathogens in a San Joaquin kit fox population 
(Vulpes velox macrotis) were investigated at Camp Roberts Army 
National Guard Training Site, California, in 1989 and 1990. Sam- 
ples from 18 (10 female, 8 male) adult kit foxes were used to 
establish normal hematology and serum chemistry values for this 
population. Average values were all within the normal ranges 
reported for kit foxes in other locations. Three hematology parame- 
ters had significant differences between male and female values; 
males had higher total white blood cell and neutrophil counts, and 
lower lymphocyte counts. There were no significant differences be- 
tween serum chemistry values from male and female foxes. 
Prevalence of antibodies was determined from serum samples 
from 47 (26 female, 21 male) adult kit foxes and eight (4 female, 4 
male) juveniles. Antibodies were detected against five of the eight 
pathogens tested: canine parvovirus, Toxoplasma gondii Leptospira 
interrogans, canine distemper virus, and canine hepatitis virus. An- 
tibodies were not detected against Brucella, canis, Coccidioides 
immitis, or Yersinia pestis. 


17322 (EGG—10617-2161) Fleas of the San Joaquin kit fox 
(Vulpes velox macrotis) on Camp Roberts Army National 
Guard Training Site, California. Spencer, K.A.; Egoscue, HJ. EG 
and G Energy Measurements, Inc., Goleta, CA (United States). 
Santa Barbara Operations. Sep 1992. 23p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC08-88NV10617. Order Number DE93006665. Source: OSTI; 
NTIS; GPO Dep. 

A total of 3,241 fleas, representing seven species, were identi- 
fied from 398 samples collected from San Joaquin kit foxes 
(Vulpes velox macrotis), California ground squirrels (Spermophilus 
beecheyi), and deer mice (Peromyscus maniculatus) at Camp 
Roberts Army National Guard Training Site, California, from 
November 1988 through September 1991. Of 3,109 fleas collected 
from kit foxes 95.7% were Echidnophaga gallinacea, 4.0% Pulex ir- 
ritans, 0.2% Hoplopsyllus anomolus, and 0.1% Odontopsyllus 
dentatus. One male Ctenocephalides fells was also collected from 
a kit fox. The 118 fleas collected from California ground squirrels 
consisted of Hoplopsyllus anomolus (55.9%), Echidnophaga galli- 
nacea (37.3%), and Oropsylla montanus (6.8%). The 14 fleas 
collected from deer mice were Aetheca wagneri. Based on the dis- 
tribution and abundance of flea species collected, and the vector 
efficiency of these fleas, it appears that kit foxes could play a role 
in the transfer of natural vectors of sylvatic plague between rodent 
populations, if the bacterium responsible for plague (Yersinia 
pestis) were present at Camp Roberts. Little information regarding 
kit fox food habits was evidenced by the distribution and abun- 
dance of small mammal flea species collected from kit foxes. 


17323 (EGG-GEO-10178) Paloeoseismic investigations of 
the southern Lemhi fault, Idaho: Final report. Hemphill-Haley, 
M.A. (Woodward-Clyde Consultants, Oakland, CA (United States)); 
Sawyer, T.L.; Wong, I.G.; Knuepfer, P.L.K.; Forman, S.L.; Smith, 
R.P. EG and G Idaho, Inc., idaho Falls, ID (United States). Mar 
1992. 105p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93004312. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Since the early 1970's, it has been recognized that a significant 
earthquake hazard might exist due to the presence of several ac- 
tive Basin and Range normal faults immediately north of the Idaho 
National Engineering Laboratory (IN-EL) and the eastern Snake 
River Plain. This potential hazard was confirmed on October 28, 
1983 by the occurrence of the moment magnitude (M,) 6.9 (surface 
wave magnitude [M,] 7.3) Borah Peak earthquake which occurred 
approximately 80 km to the northwest of the IN-EL along the Lost 
River fault. As part of ongoing seismic hazard studies for the INEL, 
Woodward-Clyde Consultants (WCC), supported by EG&G Idaho, 
Inc., has conducted a paleoseismic investigation of the southern 
Lembhi fault in an effort to characterize past earthquakes along this 
portion of the fault and specifically to estimate their magnitudes and 
late-Quaternary recurrence. The specific objectives of this study 





are to estimate: (1) the lengths of surface rupture associated with 
the two or three most recent surface-faulting earthquakes along the 
southern one-third of the Lemhi fault and the associated displace- 
ments to estimate earthquake magnitude; (2) the time since the 
most recent events; and (3) the time intervals between faulting 
events for the purpose of characterizing earthquake recurrence. 


17324 (ENEA-RT-DISP-91-03) Seismic wave propagation: 
Probabilistic analysis using PSHAKE code. Sano, T.; Pugliese, 
A. ENEA, Rome (italy). Aug 1991. 35p. (in Italian). (RT/DISP—91- 
03). Order Number DE93778233. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The PSHAKE computer program for the analysis of probabilistic 
response in a horizontally layered semi-infinite system subject to 
vertically travelling shear waves is described. The method is based 
on the continuous solution of shear wave equations and on ran- 
dom vibration theory. 


17325 (ENEA-RT-NUCL-91-29) Fusion and fission nuclear 
power reactors: Attempt to compare radioactive waste envi- 
ronmental impacts. Donato, A. ENEA, Frascati (italy). Dipt. 
Fusione. 1992. 24p. (CONF-9203240—1: Waste management 92, 
Tuxcson, AR (United States), 1-5 Mar 1992). Order Number 
DE93774319. Source: OSTI; NTIS (US Sales Only); INIS. 

The environmental impacts of radioactive wastes from the 
present nuclear fission (PWR) and the future nuclear fusion 
commercial power plants (STARFIRE) are evaluated in terms of In- 
gestion Toxic Potential (IT). Using literature data, the total amount 
of radioactivity, the radioactivity of each radionuclide in wastes pro- 
duced in the whole production cycle, and the corresponding IT are 
calculated up to 10° years. There is a large difference between the 
characteristics of fission and fusion reactor wastes as far as ra- 
dionuclides are concerned. The lack of transuranic elements in 
fusion reactor wastes on one hand keeps fusion IT values below 
those of fission reactors, and, on the other, allows the attainment 
of significant reductions of IT by means of the development and 
utilization of low-activation materials. The target of this IT reduction 
coukd be the IT values of thermal power plants, which could be 
taken as reference for the establishment acceptability limits for nu- 
clear fusion. 


17326 (ES/ESH-22/V1) Oak Ridge Reservation environ- 
mental report for 1991: Volume 1, Narrative, summary, and 
conclusions. Mucke, P.C. (ed.). Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (United States). Oct 1992. 325p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93007810. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Oak Ridge Reservation Environmental Report for 1991 is the 
2ist in a series that began in 1971. The report documents the an- 
nual results of a comprehensive program to estimate the impact of 
the US Department of Energy (DOE) Oak Ridge operations upon 
human health and the environment. The report is organized into ten 
sections that address various aspects of effluent monitoring, envi- 
ronmental surveillance, dose assessment, waste management, and 
quality assurance. A compliance summary gives a synopsis of the 
status of each facility relative to applicable state and federal regu- 
lations. Data are included for the following: Oak Ridge Y-12 Plant; 
Oak Ridge National Laboratory (ORNL); and Oak Ridge K-25 Site. 
Effluent monitoring and environmental surveillance programs are 
intended to serve as effective indicators of contaminant releases 
and ambient contaminant concentrations that have the potential to 
result in adverse impacts to human health and the environment. 


17327 (ES/ESH-22/V2) Oak Ridge Reservation environ- 
mental report for 1991: Volume 2, Data presentation. Mucke, 
P.C. (ed.). Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(United States). Oct 1992. 342p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93007811. Source: OSTI; NTIS; INIS; GPO Dep. 

The first two volumes of this report present data and supporting 
narratives regarding the impact of the US Department of Energy’s 
(DOE's) Oak Ridge Reservation (ORR) on its surrounding environs 
and the public during 1991. Volume 1 includes all narrative de- 
scriptions, summaries, and conclusions and is intended to be a 
“stand-alone” report for the reader who does not want to review in 
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detail all of the 1991 data for the ORR. This volume, Volume 2, in- 
cludes the detailed data formats that ensure all the environmental 
data are represented. Narratives are not included. The information 
in Vol. 2 is addressed and analyzed in Vol. 1. 


17328 (ESH-EMS—91-0090) The Savannah River Site’s 
Groundwater Monitoring Program: Fourth quarter 1991. 
Rogers, C.D. (Westinghouse Savannah River Co., Aiken, SC 
(United States)). Westinghouse Savannah River Co., Aiken, SC 
(United States); Exploration Resources, Inc., Athens, GA (United 
States). 2 Jun 1992. 700p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-89SR18035. Order Num- 
ber DE93006573. Source: OSTI; NTIS; GPO Dep. 

The Environmental Protection Department/Environmental Moni- 
toring Section (EPD/EMS) administers the Savannah River Site's 
(SRS) Groundwater Monitoring Program. During fourth quarter 
1991, EPD/EMS conducted extensive sampling of monitoring wells. 
EPD/EMS established two sets of criteria in 1986 to assist in the 
management of sample results. The flagging criteria do not define 
contamination levels; instead, they aid personnel in sample sched- 
uling, interpretation of data, and trend identification. Beginning in 
1991, the flagging criteria are based on EPA drinking water stan- 
dards and method detection limits. A detailed explanation of the 
current flagging criteria is presented in the Flagging Criteria section 
of this document. Analytical results from fourth quarter 1991 are 
listed in this report. 


17329 (ESH-EMS—92-0036) The Savannah River Site's 
Groundwater Monitoring Program: Second quarter 1992. 
Rogers, C.D. (Westinghouse Savannah River Co., Aiken, SC 
(United States)). Westinghouse Savannah River Co., Aiken, SC 
(United States); Exploration Resources, Inc., Athens, GA (United 
States). 7 Oct 1992. 737p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93007464. Source: OSTI; NTIS; GPO Dep. 

The Environmental Protection Department/Environmental Moni- 
toring Section (EPD/EMS) administers the Savannah River Site’s 
(SRS) Groundwater Monitoring Program. During second quarter 
1992, EPD/EMS conducted extensive sampling of monitoring wells. 
EPD/EMS established two sets of criteria to assist in the manage- 
ment of sample results. The flagging criteria do not define 
contamination levels; instead, they aid personnel in sample sched- 
uling, interpretation of data, and trend identification. Since 1991, 
the flagging criteria have been based on the federal Environmental 
Protection Agency (EPA) drinking water standards and on method 
detection limits. A detailed explanation of the current flagging crite- 
ria is presented in the Flagging Criteria section of this document. 
Analytical results from second quarter 1992 are listed in this report. 


17330 (ETDE-mf-93774704) Long-term trends of chemical 
soil properties in forest sites in North-Rhine Westphalia suffer- 
ing from acid pollution - results of a triple soil survey. Final 
report. Forschungsberichte zum Forschungsprogramm des Landes 
Nordrhein-Westfalen ‘Luftverunreinigungen und Waldschaeden’. 
Pahike, U. Ministerium fuer Umwelt, Raumordnung und 
Landwirtschaft des Landes Nordrhein-Westfalen, Duesseldorf (Ger- 
many); Geologisches Landesamt Nordrhein-Westfalen, Krefeld 
(Germany). Mar 1992. 147p. (in German). Order Number 
DE93774704. Source: OSTI; NTIS (US Sales Only). 

Soil samples up to 30 years old corresponding to specific layers 
of landscape - and soil-typical forest sites of the bay of Muenster 
and the low- and medium-range mountains of Osnabrueck- 
Ravensberg, taken on the basis of a triple soil survey, were 
analysed. Serious changes in soil chemism and humus quality 
were in part confirmed. The complex change in topsoil properties, 
especially the decline of biological activity, is an integrative indica- 
tion of a loss of essential site properties and extreme demand on 
the buffer systems of the soil which will lead in the long term to the 
levelling of site-related differences or has already done so. Within 
this destabilization the synergisms from nutritive element and trace 
element deficiency as well as acid, aluminium and heavy metal 
toxicity represent an ecological factor synchronizing the chemical 
and biological condition of the soil in the different buffer ranges. 
(orig/BBR). 
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17331 (FEMP-—2275) Annual site environmental report for 
calendar year 1991: Fernald Environmental Management 
Project. Westinghouse Environmental Management Co. of Ohio, 
Cincinnati, OH (United States). Fernald Environmental Manage- 
ment Project. Dec 1992. 267p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-860R21600. 
Order Number DE93007451. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Annual Site Environmental Report (ASER) is 
to inform the public of the activities and progress made at the Fer- 
nald Environmental Management Project (FEMP) during calender 
year 1991. Site activities and environmental impacts are monitored 
by the FEMP's Environmental Monitoring Program. This program 
monitors the air and liquid pathways as a result of the many state 
and federal regulations and guidelines. Analysis of the data from 
the Environmental Monitoring Program allows scientists to calculate 
an estimated dose for the residents living near the FEMP. This re- 
port also includes information concerning the extensive waste 
management and cleanup activities onsite in accordance with the 
FEMP’s remediation objective. 


17332 (FEMP/SUB-059) Characterization of reproduction 
and growth of American robins at the Fernald Environmental 
Management Project, 1991. Osborne, D.R. (Miami Univ., Oxford, 
OH (United States)); Ambrose, D.M.; Simpson, J.C. Westinghouse 
Environmental Management Co. of Ohio, Cincinnati, OH (United 
States). Fernald Environmental Management Project; Miami Univ., 
Oxford, OH (United States). Nov 1992. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-860R21600. 
Order Number DE93007450. Source: OSTI; NTIS; GPO Dep. 

As part of a Biological and Ecological Site Characterization of 
the Fernald Environmental Management Project (FEMP), sup- 
pressed growth in onsite American robin nestlings was discovered 
in 1987 and in 1990. However, the causal factors relating to sup- 
pressed growth were not investigated. This study was initiated to 
determine if growth suppression still existed, and if so, the possible 
relationship of FEMP land management practices and soil contami- 
nants through food chains to growth and reproductive fitness. This 
study was expanded to include five offsite sampling sites, as well 
as analyses of soils and earthworms for uranium, pesticides/ 
herbicides, and heavy metals. 


17333 (GSCAN-P-89-2) Radiogenic age and Isotopic stud- 
les: Report 3. Parrish, R.R. (ed.). Geological Survey of Canada, 
Ottawa, ON (Canada). 1990. [199p.] Order Number DE93611306. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This is one of an annual collection of reports presenting data 
from the Geochronology Section of the Continental Geoscience Di- 
vision of the Geological Survey of Canada (GSC). The main 
purpose of this collection is to make geochronological and other ra- 
diogenic isotope data produced by the section available promptly 
to the geological community. Reports make full presentation of the 
data, relate these to field settings and make comparatively short in- 
terpretations. Other geochronological and isotope data produced in 
the laboratory but published in outside journals or separate GSC 
publications are summarized at the end of this report. Reports in 
this issue cover methods for Rb-Sr and Sm-Nd isotopic analyses; 
*°Ar-3®Ar ages for the New Quebec Crater and for basaltic rocks; 
U-Pb ages for a differentiated mafic sill in the Ogilvie Mountains, 
plutonic rocks in the Contwoyto-Nose Lakes are, zircons from the 
Anton Complex, the Clinton-Colden gabbro-anorthosite intrusion, 
the Himag plutonic suite, the Campbell granite, the Central Gneiss 
Bett, Silurian granites, a metarhyolite, plagiogranite and gabbro, 
and the Wage shear zone; Rb-Sr ages for granitic rocks; K-Ar and 
Rb-Sr geochronology of granites; a compilation of K-Ar ages; ages 
of archean and proterozoic mylonites and pre-Misi granitoid domes; 
and reconnaissance geochronology of Baffin Island. 


17334 (GSCAN-P-90-2) Radiogenic age and isotopic stud- 
les: Report 4. Geological Survey of Canada, Ottawa, ON 
(Canada). 1991. [152p.] Order Number DE93611307. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is one of an annual collection of reports presenting data 
from the Geochronology Section of the Continental Geoscience Di- 
vision of the Geological Survey of Canada (GSC). The main 
purpose of this collection is to make geochronological and other ra- 
diogenic isotope data produced by the section available promptly 
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to the geological community. Reports make full presentation of the 
data, relate these to field settings and make comparatively short in- 
terpretations. Other geochronological and isotope data produced in 
the laboratory but published in outside journals or separate GSC 
publications are summarized at the end of this report. Reports in 
this issue give U-Pb zircon ages for rocks in Newfoundland, Yukon 
Territory, Manitoba, Ontario, and the Northwest Territories; present 
a compilation of K-Ar ages; and discuss Precambrian activity in 
New Brunswick, the geochronology of rock from the Northwest 
Territories, and reconnaissance Nd studies of rocks from the North- 
west Territories. (figs., tabs., refs.). 


17335 (GSF-24/91, pp. 56-70) Investigations on forest solis 
regarding acidity, ion attachment and mineral status in the 
SO. polluted eastern Erzgebirge. Fiedler, H.J. (Wissenschafts- 
bereich Bodenkunde und Standortslehre, Technische Univ. 
Dresden (Germany)). GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). Projektgruppe Bayern 
zur Erforschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (In German). 
(CONF-9011319—: Symposium on research on forest decline in 
Eastern Central Europe and Bavaria, Schloss Neuburg (Germany), 
13-15 Nov 1990). In Forest decline research in Eastern Centra! Eu- 
rope and Bavaria. Proceedings. 629p. Order Number 
DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

Forest soils over silicate basement rock and over loess and clay 
surface sediments of the Erz Gebirge were investigated geologi- 
cally, mineralogically and chemically, while the Al and Al/Fe buffer 
range is dominant in the upper soil layer, the lower exchange 
range is dominant in the lower soil layer (debris layer). Acid con- 
tent of basic cations of the sorption complex in favour of Al (up to 
95% saturation) and has lowered the cation exchange capacity, so 
that Ca, Mg and K deficiency are common. But the soils still have 
a relatively high silicate content. On the whole, the nuisance- 
induced acidification results in a composition of the soil solution 
unfavourable for plant physiology. Lime and, in some sites, 
potassium fertilizer stabilize conifer stands and new cultivations. Ni- 
trogenous fertilization is superfluous where humus is handled 
carefully. In higher ranges, it is more promising to cultivate beech 
and hybrid larch than spruce. (orig/UWA). 


17336 (IAEA-R-5467-F) Analytical and methodological as- 
pects of oxygen and carbon stable isotope composition of 
carbonate lacustrine sediments: Final report for the period 1 
October 1990 - 14 September 1992. Dulinski, M. (institute of 
Physics and Nuclear Techniques, Cracow (Poland)). International 
Atomic Energy Agency, Vienna (Austria). Jan 1993. [26p.] Order 
Number DE93619205. Source: OSTI; NTIS (US Sales Only); INIS. 

Lacustrine deposits are one of the most valuable continental 
materials for palaeoclimatic reconstructions. They can provide high- 
resolution, relatively continuous records of late Pleistocene/ 
Holocene climate. Lake sediments often contain authigenic carbon- 
ates and fossil shells whose oxygen isotopic composition is mainly 
controlled by that of the lake water and by temperature. During the 
execution of the research contract, approximately 800 samples from 
the laminated sediment cores raised from the lake Gosciaz, central 
Poland, have been analysed for 1® and °C content of lake carbon- 
ates. A remarkable feature of the sediments from the Gosciaz lake 
is the continuous microlamination of the 19m thick sediment col- 
umn. Together with other analysed properties of the sediment 
(CaCO, content, polien analysis, AMS '4C-dating of macrofossils), 
the isotope data obtained provide a unique, high-resolution record 
of climatic changes in central Europe during the last deglaciation. 
Some important conclusions can be drawn from this study with re- 
spect to the chronology of the Late Glacial Holocene transition in 
central Europe: (i) Onset of the Younger Dryas was as abrupt as 
its termination - both were completed within approximately 70 
years; (ii) The apparent duration of the Younger Dryas, determined 
by direct counting of annual varves preserved in the sediments of 
the lake, was around 1600 years; (iii) The transition between the 
Younger Dryas and Preboreal occurred approximately 11,000 cal- 
endar years before the present. 9 refs, 3 figs, 1 tab. 


17337 


(INFO—0409) Liquefaction of uranium tailings. 
Atomic Energy Control Board, Ottawa, ON (Canada). Feb 1992. 





[70p.] Order Number DE93611341. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Numerical methods for assessing the liquefaction potential of 
soils are reviewed with a view to their application to uranium tail- 
ings. The method can be divided into two categories: total stress 
analysis, where changes in pore pressure are not considered in 
the soil model, and effective stress analysis, where changes in 
pore pressure are included in the soil model. Effective stress analy- 
sis is more realistic, but few computer programs exist for such 
analysis in two or three dimensions. A_ simple linearized, 
two-dimensional, finite element effective stress analysis which in- 
corporates volumetric compaction due to shear motion is described 
and implemented. The new program is applied to the assessment 
of liquefaction potential of tailings in the Quirke Mine tailings area 
near Elliot Lake, Ontario. The results are compared with those of a 
total stress analysis. Both analyses indicate liquefaction would oc- 
cur if a magnitude 6.0 earthquake were to occur near the area. 
However, the extent of liquefaction predicted by the effective stress 
analysis is much less than that predicted by the total stress analy- 
sis. The results of both methods are sensitive to assumed material 
properties and to the method used to determine the cyclic shear 
strength of the tailings. Further analysis, incorporating more in situ 
and/or laboratory data, is recommended before conclusions can be 
made concerning the dynamic stability of these tailings. 


17338 (INIS-BR-3114) Brazil Geologic Basic Survey Pro- 
gram - Limoeiro - Sheet SB.25-Y-C-V -Pernambuco State. 
Barbosa, A.G. Departamento Nacional de Producao Mineral 
(DNPM), Brasilia, DF (Brazil); Companhia de Pesquisas de 
Recursos Minerais (CPRM), Belo Horizonte, MG (Brazil). Superin- 
tendencia Regional de Belo Horizonte. 1991. [118p.] (in 
Portuguese). Order Number DE93620723. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Limoeiro map-sheet (SB.25-Y-C-V;1:100,000 scale), State of 
Pernambuco is delimited by the meridians 35°00’W to 35°30’ W 
and parallels 7°30’ S to 8°00’ S. The sheet covers an area of 
about 3,000 km?. The basement rocks probable Archaean age 
consist of gneiss and migmatite. The basement rocks are overlain 
by Lower Proterozoic metasediments (schist and para gneiss), lo- 
cally with flows (amphibolite), metamorphosed in the middle to high 
amphibolite facies. Geochemical surveys including stream sedi- 
ment sampling and rock chip sampling were carried out. Ground 
geophysics included magnetometer, gravity and radiometric (scintil- 
lometer) surveys. A provisional metallogenetic map at 1:100,000 
scale was prepared on which areas with potential for economic de- 
posits of gold, apatite, barium copper, nickel, cobalt, zinc, niobium, 
iron, titanium and vanadium are shown. (author). 


17339 (INIS-GB—468) Annual report on radioactive dis- 
charges from Winfrith and monitoring the environment 1991. 
AEA Technology, Winfrith (United Kingdom). May 1992. [56p.] Or- 
der Number DE93614854. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This annual report, the seventh, aims to provide full information 
on our discharges and environmental monitoring. The report is 
mainly graphical, comparing past and current levels with authorised 
limits, derived limits or the recommended limits of the International 
Commission on Radiological Protection (ICRP). Discharges from 
Winfrith are subject to Authorisations issued jointly by the Depart- 
ment of the Environment (DOE) and the Ministry of Agriculture, 
Fisheries and Food (MAFF). These Authorisations, one for dis- 
charges to the sea and one for discharges to the atmosphere, 
require that Winfrith establish a need to discharge; that we apply 
Best Practicable Means (BPM) to reduce our discharges; that our 
discharges are below set Authorised Limits; and that schedules of 
effluent and environmental monitoring are established. As a ‘back 
stop’, discharges at the limits must not result in doses to the most 
potentially exposed part of the local population - the critical group 
-exceeding 0.5 mSv per year. The limit recommended by the Inter- 
national Commission on Radiological Protection (ICRP) for dose to 
a member of the general public is 1.0 mSv per year. In September 
1990 Winfrith’s Steam Generating Heavy Water Reactor (SGHWR) 
was shut down therefore the pattern of discharges for 1991 differs 
from previous years. Discharges are generally reduced resulting in 
an even lower dose to the critical group, well below 1% of the 
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ICRP limit and much less than 1% of the UK average natural back- 
ground dose. (author). 


17340 (INIS-mf-13384) Influence of the geotechnological 
uranium production on the content of uranium and radium 226 
in waters near a sorbtion site. Presiyanov, D. (Redki Metali, 
Bukhovo (Buigaria)); Tosev, |.; Simeonova, A.; Mladenov, M.; Igna- 
tov, |.; Petrova, V.; Dimitrov, M. Meditsinska Akademiya, Sofia 
(Bulgaria). Jun 1991. [6p.] (In Bulgarian). (CONF-9106416-: 13. 
colloquium 'Physics in the preservation of the man and its environ- 
ment. The impact of the anthropogenic activity on the state of 
waters in Bulgaria’, G'olechitsa (Bulgaria), 7-9 Jun 1991). Order 
Number DE93611272. Source: OSTI; NTIS (US Sales Only); INIS. 

Workd movement 'Ecoforum for Peace’; International Society 
‘Physicians and Nature’; International Academy ‘Medici’. 

Data of radiation monitoring in a Bulgarian uranium mine having 
worked in 1974 - 1985 by the sulfure acid leaching are presented. 
The observed average levels of contamination are as a rule below 
the acceptable levels. A short sharp increase in the radium content 
of the surface waters is established which is connected mainly with 
technological disturbances, as well as a slow and delayed increase 
of radium content in the underground waters. The range of this 
monitoring is evaluated rather as a mandatory minimum than as a 
system of comprehensive information about population radiation 
doses. Some trends of future investigations are formulated. 3 figs., 
8 refs. 


17341 (INIS-XN-429) Radionuclide sorption from the 
safety evaluation perspective. Nuclear Energy Agency, 75 - Paris 
(France). 1992. [292p.] (CONF-9110246—: Nuclear Energy Agency 
(NEA) workshop on the radionuclide sorption from the safety evalu- 
ation perspective, Interlaken, (Switzerland), 14-22 Oct 1991). Order 
Number DE93617243. Source: OSTI; NTIS (US Sales Only); INIS. 

Research and development directed towards the assessment of 
the long-term performance of radioactive waste disposal systems 
has been recognised as a priority area with a strong need for inter- 
national co-operation and co-ordination. The ultimate aims is to 
promote the quality and credibility of safety assessment techniques 
for radioactive waste disposal. Sorption in the geosphere is one of 
the key processes for retarding the transport of radionuclide from 
the underground disposal facility to the biosphere. In many cases, 
sorption in the near field and in the biosphere is also important. A 
workshop, organised to favor discussion around a small number of 
invited papers, was held in October 1991: - to evaluate critically 
the way sorption processes are incorporated in performance as- 
sessment models; - to identify open issues of high priority, and; - 
to propose future activities to resolve these issues. These proceed- 
ings reproduce the invited papers and the conclusions and 
recommendations adopted by the workshop. Eight papers are in 
the INIS SCOPE. The main subjects studied are: sorption data- 
base comparison, sorption database development and three case 
studies, experimental techniques, adsorption models. 


17342 (ITF-92-5) Radionuclide transfer phenomenon in 
ground and uncerground water. Formation of a model. Avra- 
menko, V.Yi.; Kuz’menko, M.V.; Simenog, Yi.V.; Sitnichenko, A.Yi.; 
Steshenko, A.Yi. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1992. [16p.] (in Ukrainian). Order Number 
DE93618114. Source: OSTI; NTIS (US Sales Only); INIS. 

We suggest a germinating model of the transfer of radioactive 
contamination by underground waters from burials with account 
taken of radionuclide adsorption by ground and of the dynamic 
field of underground water flux rates. The limiting cases of vertical 
and horizontal migration of radionuclides are considered. 7 refs.; 1 
table. (author). 


17343 (JINR-R-14-91-503) Fission fragment tracks in natu- 
ral glasses. Abdullaev, |.G. (Tadzhikskij Gosudarstvennyj Univ., 
Dushanbe (Tajikistan)); Murtazaev, Kh.; Perelygin, V.P.; Petrova, 
R.I.; Ehnkhzhin, L. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [4p.] (in Russian). Order Number 
DE93611273. Source: OSTI; NTIS (US Sales Only); INIS. 

The fission fragment track age of the natural glasses - two speci- 
mens of tektites - indochinites Tailand and one specimen of 
volcanic glass from Armenia (pearlite) - has been determined. The 
glass specimens have been placed in the epoxy resin, then etched 
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in 10% HF during 6-8 min at 20 deg C, then spontaneous fission 
track density and track diameters have been measured. For 
uranium concentration measurements these glasses have been ir- 
radiated with thermal neutron fluxes 1.1x10' cm—* (tektites) and 
5.7x10'5 cm? (pearlite), then etched in HF and scanned under 
the microscope. The track age of indochinite glasses has been de- 
termined as (7.5+0.8)xi0° years, the age of pearlite - 
(2.640.3)x10° years. 8 refs.; 2 figs. 


17344 (NEI-NO-294) Chernobyl: Final report on NINA’s re- 
dioecological programme 1986 to 1990. Gaare, E.; Jonsson, B.; 
Skogland, T. (eds.). Norsk Inst. for Naturforskning, Trondheim 
(Norway). Apr 1991. [72p.] (In Norwegian). Order Number 
DE93611274. Source: OSTI; NTIS; INIS. 

Due to southeasterly wind and rainfall during the critical days af- 
ter the Chernobyl accident, Norway got a substantial part of the 
cesium isotopes released. The radioactive fallout followed closely 
the rainfall and was mainly concentrated to some thin populated 
areas in the central parts of the country. This report summerize the 
results from a post-Chernobyl research program on aquatic and 
terrestrial ecosystems in contaminated areas. Pathways, processes 
and factors determining the Cs-137 concentration in soil, plant, wa- 
ter, fish and wild animal were investigated. 84 refs., 40 figs., 20 
tabs. 


17345 (NERI-TR-52) Migration chemistry: Chemical and 
physico-chemical processes influencing the migration behav- 
jour of pollutant. Carlsen, L. Danmarks Miljoeundersoegelser, 
Roskilde (Denmark). May 1992. [70p.] Order Number DE93614209. 
Source: OSTI; NTIS; INIS. 

Migration chemistry, the influence of chemical -, biochemical - 
and physico-chemical reactions on the migration behaviour of pol- 
lutants in the environment, is an interplay between the actual natur 
of the pollutant and the characteristics of the environment, such as 
pH, redox conditions and organic matter content. The wide selec- 
tion of possible pollutants in combination with varying geological 
media, as well as the operation of different chemical -, biochemical 


- and physico-chemical reactions compleactes the prediction of the 
influence of these processes on the mobility of pollutants. The 
report summarizes a wide range of potential pollutants in the ter- 
restrial environment as well as a variety of chemical -, biochemical 
- and physico-chemical reactions, which can be expected to influ- 
ence the migration behaviour, comprising diffusion, dispersion, 
convection, sorption/desorption, precipitation/dissolution, transfor- 


mations/degradations, biochemical reactions and complex 
formation. The latter comprises the complexation of metal ions as 
well as non-polar organics to naturally occurring organic macro- 
molecules. The influence of the single types of processes on the 
migration process is elucidated based on theoretical studies. The 
influence of chemical -, biochemical - and physico-chemical reac- 
tions on the migration behaviour is unambiguous, as the processes 
apparently control the transport of pollutants in the terrestrial envi- 
ronment. As the simple, conventional Kp concept breaks down, it 
is suggested that the migration process should be described in 
terms of the alternative concepts chemical dispersion, average- 
elution-time and effective retention. (AB) (134 refs.). 


17346 (NUREG/CR-5$974) Anion retention in soil: Possible 
application to reduce migration of buried technetium and io- 
dine: Development of a field test. Schulz, R.K. (California Univ., 
Berkeley, CA (United States). Dept. of Soil Science); Duckart, E.C.; 
O'Donnell, E. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Regulatory Applications; California Univ., 
Berkeley, CA (United States). Dept. of Soil Science. Dec 1992. 
25p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; GPO. 

Before testing the performance characteristics of andisols for re- 
tention of anions in the near-field environment of Low Level 
Wastes (LLW) disposal facilities it is necessary to locate one or 
more sufficiently extensive bodies of natural soil with the highest 
possible natural anion exchange capacity. For this purpose we de- 
veloped a rugged, portable semiquantitative field test for anion 
exchange capacity based on short-term sorption of iodide by soil 
samples. We validated the iodide sorption field test against a well 
established quantitative laboratory test based on anion exchange 
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of chloride and nitrate, then carried out an initial survey of volcanic 
terrain in northern California using the field test. 


17347 (ORNL/FTR-4479) [Presentations to the Mexican 
Physics Society on environmental contamination]: Foreign trip 
report, October 23—-November 10, 1992. Gammage, R.B. Oak 
Ridge National Lab., TN (United States). 25 Nov 1992. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93009565. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The author attended the 35th Annual Congress of the Mexican 
Physics Society as their guest. A presentation at a roundtable on 
environmental contamination focused on groundwater and soil con- 
tamination problems at Department of Energy facilities. Another 
invited presentation to the general public and staff of the University 
of Puebla was about radon in indoor environments and the associ- 
ated risks of lung cancer. Discussions were held with National 
Autonomous University of Mexico (UNAM) staff on aspects of envi- 
ronmental contamination monitoring that are of mutual concern. 
Plans were made to develop joint proposals under the new cooper- 
ative research agreement between UNAM and Oak Ridge National 
Laboratory (ORNL). Arrangements were also made for two UNAM 
staff members to work at ORNL in 1993. 


17348 (ORNL/RASA-92/4) Results of the radiological sur- 
vey at the ALCOA Research Laboratory, 600 Freeport Road, 
New Kensington, Pennsylvania (ANK001): Environmental 
Restoration and Waste Management Non-Defense Programs. 
Foley, R.D.; Brown, K.S. Oak Ridge National Lab., TN (United 
States). Oct 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93004612. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at the ALCOA Research Laboratory, 600 Freeport Road, New 
Kensington, Pennsylvania. The survey was performed on Novem- 
ber 12, 1991. The purpose of the survey was to determine whether 
the property was contaminated with radioactive residues, principally 
238), as a result of work done for the Manhattan Engineer District 
in 1944. The survey included measurement of direct alpha and 
beta-gamma levels in the northeast comer of the basement of 
Building 29, and the collection of a debris sample from a floor drain 
for radionuclide analysis. The survey area was used for experimen- 
tal canning of uranium slugs prior to production activities at the 
former New Kensington Works nearby. 


17349 (ORNL/RASA-92/6) Results of the radiological sur- 
vey at 48 Schlosser Drive, Rochelle Park, New Jersey (RJ005). 
Foley, R.D.; Brown, K.S. Oak Ridge National Lab., TN (United 
States). Oct 1992. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93003759. Source: OSTI; NTIS; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956.MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from thisthorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy(DOE), a group from Oak Ridge National Laboratory con- 
ducts investigative radiological surveys of properties in the vicinity 
of MCW to determine whether a property is contaminated with ra- 
dioactive residues, principally 2°*Tb, derived from the MCW site. 
The survey typically includes direct measurement of gamma radia- 
tion levels and soil sampling for radionuclide analyses. The survey 
of this site, 48 Schlosser Drive, Rochelle Park, New Jersey 
(RJOOS), was conducted on July 14, 1991. Results of the survey 
demonstrated no radionuclide concentrations in excess of the DOE 
Formerly Utilized Sites Remedial Action Program criteria. The ra- 
dionuclide distributions were not significantly different from normal 
background levels in the northern New Jersey area. 





17350 (ORNL/TM-12191) Supplement to a hydrologic 
framework for the Oak Ridge Reservation, Oak Ridge, Ten- 
nessee: Summary of groundwater modeling. Moore, G.K. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Civil En- 
gineering); Toran, L.E. Oak Ridge National Lab., TN (United 
States). Nov 1992. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE93003667. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3982. 

The information in this report should prove useful for flow and 
contaminant-transport modeling of groundwater and for evaluating 
the alternatives for remedial action. New data on porosity and per- 
meability have been analyzed and interpreted to produce a better 
understanding of the relationships between unfractured rock, low 
permeability intervals, and relatively permeable intervais. Specifi- 
cally, the dimensions, orientations, depths, and spacings of 
pervious fractures have been measured or calculated; the depths 
and directions of subsurface flow paths (Solomon et al. 1992, pp. 
3-21 to 3-23) have been corroborated with new data; fractures 
near the water table have been shown to have different character- 
istics than those at deeper levels; and the relationships between 
groundwater flows in fractures and flows in the continuum have 
been described. This is the information needed for the numerical 
modeling of groundwater flows. Other information in this report 
should result in a better understanding of spatial and temporal dif- 
ferences in water chemistry, including changes in contaminant 
concentrations. Temporal changes in groundwater chemistry have 
been shown to occur mostly near the water table. These changes 
consist of a periodic dilution of chemical constituents by recharge 
and a slow increase in constituent concentrations between 
recharge events. At discharge locations, spatial differences in 
groundwater chemistry are integrated by mixing. The monitoring of 
water chemistry in streams near contaminant sources may produce 
a better indication of contaminant releases and trends than do the 
records obtained from a few upgradient and downgradient wells. 


17351 (ORNL/TM-12244) Results of analyses of fur sam- 
ples from the San Joaquin Kit Fox and associated soil and 
water samples from the Naval Petroleum Reserve No. 1, Tup- 
man, California. Suter, G.W. Il (Oak Ridge National Lab., TN 
(United States)); Rosen, A.E.; Beauchamp, J.J.; Kato, T.T. Oak 
Ridge National Lab., TN (United States); EG and G Energy Mea- 
surements, Inc., Tupman, CA (United States). Dec 1992. 204p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93005165. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this study was to determine whether analysis of 
the elemental content of fur from San Joaquin kit foxes (Vulpes 
macrotis mutica) and of water and soil from kit fox habitats could 
be used to make inferences concerning the cause of an observed 
decline in the kit fox population on Naval Petroleum Reserve No. 1 
(NPR-1). Fur samples that had been collected previously from 
NPR-1, another oil field (NPR-2), and two sites with no oil develop- 
ment were subjected to neutron activation analysis. In addition, soil 
samples were collected from the home ranges of individual foxes 
from undisturbed portions of major soil types on NPR-1 and from 
wastewater samples were collected from tanks and sumps and 
subjected to neutron activation analysis. Most elemental concentra- 
tions in fur were highest at Camp Roberts and lowest on the 
undeveloped portions of NPR-I. Fur concentrations were intermedi- 
ate on the developed oil fields but were correlated with percent 
disturbance and with number of wells on NPR-1 and NPR-2. The 
fact that most elements covaried across the range of sites sug- 
gests that some pervasive source such as soil was responsible. 
However, fur concentrations were not correlated with soft concen- 
trations. The kit foxes on the developed portion of NPR-1 did not 
have concentrations of elements in fur relative to other sites that 
would account for the population decline in the early 1980s. The 
oil-related elements As, Ba, and V were elevated in fox fur from oil 
fields, but only As was sufficiently elevated to suggest a risk of 
toxicity in individual foxes. However, arsenic concentrations sug- 
gestive of sublethal toxicity were found in only 0.56% of foxes from 
developed oil fields, too few to account for a population decline. 
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17352 (PNL—8332) Status report on the development of a 
three-dimensional conceptual model for the Hanford Site un- 
confined aquifer system. Thorne, P.D.; Chamness, M.A. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93004483. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the status of development of a three- 
dimensional conceptual model for the unconfined aquifer system at 
Hanford. A conceptual model is needed to support development of 
a realistic three-dimensional numerical model for predicting ground- 
water flow and the transport of contaminants. The report focuses 
on developing a hydrogeologic framework, assessing available hy- 
draulic property data, describing flow-system boundaries, and 
evaluating areal recharge and leakage. Geologic descriptions of 
samples obtained during well drilling were used to prepare cross 
sections that correlate relatively continuous layers. The layers were 
defined based on textural differences that are expected to reflect 
differences in hydraulic properties. Assigning hydraulic properties 
to the layers is a critical part of the conceptual model. Available hy- 
draulic property data for the study area were compiled and were 
correlated with the geologic layers where possible. Flow-system 
boundaries are present within the study area at basalt outcrops 
and at the Columbia River. Boundary conditions have been evalu- 
ated for these areas. Available estimates of areal recharge from 
precipitation were compiled. 


17353 (PNL—8519) Eeligrass (Zostera marina L.) transplant 
monitoring in Grays Harbor, Washington, after 29 months. 
Thom, R.M. Pacific Northwest Lab., Richland, WA (United States). 
Jan 1993. 22p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE93007999. Source: OSTI; NTIS; GPO Dep. 

In 1992, the US Army Corps of Engineers-Seattle District, placed 
oyster shell on tidal flats to mitigate for Dungeness crab mortalities 
caused by dredging in Grays Harbor, Washington, in 1990. Shell 
placement damaged isolated patches of eelgrass. To help assess 
the potential for the recovery of eelgrass in plots that may have 
been significantly affected, eelgrass transplanting experiments 
were initiated in 1990. Eelgrass was transplanted into 16 ponded 
areas that were created by the uneven placement of the shell. 
Transplanting was carried out in spring 1990, and sampling of the 
survival of the transplants was conducted in August of 1990 and 
1991. Quantitative samples collected August 1992 indicated that 
transplanted eelgrass increased significantly in terms of shoot 
abundance since transplantation. The variation and rate of increase 
in shoot abundance among transplant plots can be partially 
explained by desiccation stress, with deeper ponds showing en- 
hanced growth rate and plant size. 


17354 (PNL-SA-20998) Costs of climate change: Eco- 
nomic value of Yakima River salmon. Anderson, D.M.; Shankle, 
S.A.; Scott, M.J.; Neitzel, D.A.; Chatters, J.C. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1992. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9207114-3: 67. annual Western Economic 
Association Intemational (WEAI) conference, San Francisco, CA 
(United States), 9-13 Jul 1992). Order Number DE93008253. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This work resulted from a continuing multidisciplinary analysis of 
species preservation and global change. The paper explores the 
economic cost of a potential regional warming as it affects one 
Pacific Northwest natural resource, the spring chinook salmon (On- 
corhynchus tshcawytscha). Climate change and planned habitat 
improvements impact the production and economic value of soling 
chinook salmon of the Yakima River tributary of the Columbia River 
in eastern Washington. The paper presents a derivation of the total 
economic value of a chinook salmon, which includes the summa- 
tion of the existence, commercial, recreational, and capital values 
of the fish. When currently available commercial, recreational, exis- 
tence, and capital values for chinook salmon were applied to 
estimated population changes, the estimated change in the eco- 
nomic value per fish associated with reduction of one fish run 
proved significant. 


ERA Vol. 18, No. 6 397 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


17355 (PNL-SA-21730) Bioremediation of nitrates and 
carbon tetrachloride in groundwater. Brouns, T.M. Pacific North- 
west Lab., Richland, WA (United States). Jan 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (CONF-930160-9: 2. semi-annual Office of 
Technology Development (OTD) information meeting, Houston, TX 
(United States), 26-28 Jan 1993). Order Number DE93007878. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A development and demonstration program is presently under- 
way to test an in situ bioremediation technology for treating nitrates 
and carbon tetrachloride in contaminated Hanford groundwaters. 
Several key technical issues have prevented widespread use of 
bioremediation for cleanup of organic and inorganic subsurface 
contaminants, including the development of adequate nutrient 
delivery systems; effective mixing technologies for contacting mi- 
croorganisms, nutrients, and contaminants; methods to control 
biofouling or excessive microbial growth; and adequate tools for 
designing, predicting, and monitoring the performance of in situ 
technologies in heterogeneous subsurface environments. The goal 
of this program is to address these technical issues in an inte- 
grated laboratory-, bench-, and field-scale demonstration by 
stimulating native microorganisms and accelerating the natural 
degradation of NO,;~ CCl, and chloroform. 


17356 (RISO-R-620) An intercomparison of sampling tech- 
niques among five European laboratories for measurements of 
radiocaesium in upland pasture and soll. Nielsen, S.P. (Risoe 
National Laboratory, Roskilde (Denmark)); Aarkrog, A.; Colgan, 
P.A.; McGee, E.; Synnott, H.J.; Johansson, K.J.; Horrill, A.D.; 
Kennedy, V.H.; Barbayiannis, N. Risoe National Lab., Roskilde 
(Denmark). Feb 1992. [25p.] Order Number DE93611267. Source: 
OSTI; NTIS; INIS. 

intercomparison of sampling procedures used by five European 
laboratories for the determination of radiocesium in vegetation and 
peaty soil was carried out at two locations in Cumbria. The soil 
sampling procedures inciuded the collection of depth profiles in or- 
der to obtain information on the vertical distribution of radiocesium 


in addition to the total deposition. The number of samples taken by 
each laboratory varied from one to five. The multiple sampling has 
given information on the homogeneity of the parameters studied at 
each location. The parameters comprise soil bulk densities, total 
deposition of '°’?Cs, deposition of '8’Cs in three soil layers, bio- 
mass densities, concentrations of 197Cs in pasture, and activity 
ratios (™Cs/'*Cs) in soil and vegetation. The determination of to- 


tal deposition of 1*’Cs gave no indication of differences between 
the laboratories. The total depositions of '**Cs and '°’Cs observed 
at one site were compared with levels obtained from another study 
and the two sets of data were found to be in good agreement. The 
results from the soil profiles do indicate significant differences be- 
tween laboratories. This covers the vertical distributions of °’Cs 
deposition including the '*4Cs/'’?Cs-activity ratios as well as the 
soil bulk densities. One laboratory using a coring technique ob- 
served difficulties during sampling due to compression of the soil. 
The coring technique should thus be avoided or applied with ex- 
treme care for the sampling of depth profiles in peaty soil. The 
results from the sampling of pasture show no indication of differ- 
ences between the laboratories. For the parameters studied the 
observed variabilities across soil depths and locations range from 
10% to 82% in terms of relative standard deviations. A comparison 
across all results at the two locations indicate a 50% higher field 
variability at one of the sites relative to the other. 


17357 (SAND-92-0938) 1991 Environmental Monitoring Re- 
port Tonopah Test Range, Tonopah, Nevada. Howard, D.; Culp, 
T. Sandia National Labs., Albuquerque, NM (United States). Nov 
1992. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93005003. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the environmental surveillance activities 
conducted by the US Environmental Protection Agency (EPA) and 
Reynolds Electrical and Engineering Company (REECO) for the 
Tonopah Test Range (TTR) operated by Sandia National Laborato- 
ries (SNL). Other environmental compliance programs such as the 
National Environmental Policy Act of 1969 (NEPA), environmental 


398 ERA Vol. 18, No. 6 


permits, environmental restoration, and waste management pro- 
grams are also included. The 1991 SNL, TTR, operations had no 
discernible impact on the general public or the environment. This 
report 3-s prepared for the US Department of Energy (DOE) in 
compliance with DOE Order 5400.1. 


17358 (SAND-92-2687C) Operation of a solar photocat- 
alytic water treatment system at a Superfund Site. Pacheco, 
J.E. (Sandia National Labs., Albuquerque, NM (United States)); 
Mehos, M.; Turchi, C.; Link, H. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9211168—1: 1. international conference on TiO2 photocat- 
alytic purification and treatment of air and water, Ontario (Canada), 
8-13 Nov 1992). Order Number DE93005354. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A solar photocatalytic process has been under development at 
both Sandia National Laboratories and the National Renewable En- 
ergy Laboratory (formerly the Solar Energy Research Institute). 
This process uses solar ultraviolet light to activate a titanium diox- 
ide catalyst which oxidizes organic contaminants in water. In the 
summer of 1991, a solar photocatalytic detoxification of water sys- 
tem was installed and tested at a California Supertund Site located 
at Lawrence Livermore National Laboratory. The site was desig- 
nated a Superfund Site because of widespread groundwater 
contamination which resulted from the release of chlorinated sol- 
vents, principally trichloroethylene, when the site was a Naval Air 
Station in the early 1940s. The objectives of these experiments 
were to measure the effects of process variables and the process 
efficiency in an actual remediation setting, to collect experimental 
data and operating experience in photocatalytic oxidation of or- 
ganic contaminants, to develop accurate models of the system 
operation and to develop control strategies. 


17359 (SAND-—92-8001/10-92/215) Site environmental report 
for 1991. Cassady, C.K. (Sandia National Labs., Livermore, CA 
(United States)); Gordon, K.W. (eds.); Brekke, D.D.; Holland, R.C. 
Sandia National Labs., Livermore, CA (United States). [1992]. 
147p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DR00789. Order Number DE93007058. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the results of the Environmental Protection 
Program conducted at Sandia National Laboratories, Livermore, in 
calendar year 1991. This program routinely monitors radioactive 
and chemical materials at the Sandia site and in the surrounding 
area. The Environmental Protection Department of SNL, Livermore, 
prepared this report in accordance with the requirements of Depart- 
ment of Energy Orders 5484.1 and 5400.1. It documents, 
evaluates, and interprets effluent and environmenta! monitoring 
data. These data are used in part to determine Sandia’s compli- 
ance with environmental laws and regulations. Much of the off-site 
monitoring data presented in this report has been collected by 
Lawrence Livermore National Laboratory (LLNL), which provides 
off-site environmental monitoring for both facilities. The Environ- 
mental Monitoring Program at SNL, Livermore, augments LLNL’s 
program by performing on-site and perimeter monitoring, and by 
monitoring airborne and liquid effluents. Based on comparison to 
appropriate safety standards and background measurements, oper- 
ations at SNL, Livermore, in 1991 posed no significant threat to the 
public or the environment. 


17360 (SKB-TR-92-09) Description of the transport mecha- 
nisms and pathways in the far field of a KBS-3 
repository. Elert, M. (Kemakta Konsult AB, Stockholm (Sweden)); 
Neretnieks, |.; Kjellbert, N.; Stroem, A. Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Apr 1992. [42p.] 
Order Number DE93617245. Source: OSTI; NTIS; INIS. 

The main purpose of this document is to serve as a reference 
document for the far field radionuclide transport description within 
SKB 91. A conceptual description of far field transport in crystalline 
rock is given together with a discussion of the application of the 
stream tube concept. In this concept the transport in a complex 
tree-dimensional flow field is divided into a number of imaginary 
tubes which are modelled independently. The stream tube concept 
is used as the basis for the radionuclide calculations in SKB 91. 





Different mathematical modeis for calculating the transport of ra- 
dionuclides in fractured rock are compared: advection dispersion 
models, channeling models and network models. in the SKB 91 
project a dual-porosity continuum model based on the one dimen- 
sional advection-dispersion equation taking into account matrix 
diffusion, sorption in the rock matrix and radioactive chain decay. 
Furthermore, the data needed for the transport models is dis- 
cussed and recommended ranges and central values are given. 
(42 refs.) (au). 


17361 (SKB-TR-92-15) Kamlunge study site. Scope of ac 
tivities and main results. Ahlbom, K. (Conterra AB, Goeteborg 
(Sweden)); Andersson, J.E.; Andersson, P.; Ittner, T.; Tiren, S.; 
Ljunggren, C. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). May 1992. [114p.] Order Number 
DE93617257. Source: OSTI; NTIS; INIS. 

During the period from 1977-1986 SKB (Swedish nuclear Fuel 
and Waste Management Co.) performed surface and borehole in- 
vestigations of 14 study sites for the purpose of assessing their 
suitability for a repository of spent nuclear fuel. The next phase in 
the SKB site selection programme will be to perform detailed char- 
acterization, including characterization from shafts and/or tunnels, 
of two or three sites. The detailed investigations will continue over 
several years to provide all the data needed for a licensing applica- 
tion to build a repository. Such an application is foreseen to be 
given to the authorities around the year 2003. It is presently not 
clear if anyone of the study sites will be selected as a site for 
detailed characterization. Other sites with geological and/or socio- 
economical characteristics judged more favourable may very well 
be selected. However, as a part of the background documentation 
needed for the site selection studies to come, summary reports will 
be prepared for most study sites. These reports will include scope 
of activities, main results, uncertainties and need of complementary 
investigations. This report concerns the Kamlunge study site. (79 
refs.) (au). 


17362 (SKB-TR-92-18) Stochastic continuum simulation of 
mass arrival using a synthetic data set. The effect of hard and 
soft conditioning. Kung Chen Shan (Royal Inst. of Tech., Stock- 
holm (Sweden)); Wen Xian Huan; Cvetkovic, V.; Winberg, A. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Jun 1992. [61p.] Order Number DE93617239. Source: 
OSTI; NTIS; INIS. 

The non-parametric and parametric stochastic continuum ap- 
proaches were applied to a realistic synthetic exhaustive hydraulic 
conductivity field to study the effects of hard and soft conditioning. 
From the reference domain, a number of data points were se- 
lected, either in a random or designed fashion, to form sample 
data sets. Based on established experimental variograms and the 
conditioning data, 100 realizations each of the studied domain 
were generated. The flow field was calculated for each realization, 
and particle arrival time and arrival position along the discharge 
boundary were evaluated. It was shown that conditioning on soft 
data reduces the uncertainty of solute arrival time, and that condi- 
tioning on soft data suggests an improvement in characterizing 
channeling effects. It was found that the improvement in the predic- 
tion of the breakthrough was moderate when conditioning on 25 
hard and 100 soft data compared to 25 hard data only. (au). 


17363 (SKB-TR-92-28) A rock mechanics study of fracture 
zone 2 at the Finnsjoen site. Leijon, B. (Conterra AB, Uppsala 
(Sweden)); Ljunggren, C. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Jan 1992. [83p.] Order 
Number DE93620727. Source: OSTI; NTIS; INIS. 

Comprehensive field investigations at the Finnsjoen study site 
have revealed a subhorizontal zone, termed Zone 2, that exhibits 
anomalous characteristics in terms of high hydraulic conductivity, 
governing the groundwater transport pattern on a regional scale. 
The present study provides an assessment of the characteristics of 
Zone 2. Thus, estimates of the deformational characteristics of the 
zone, based on available borehole information, show that the zone 
forms a diffuse and rather moderate mechanical contrast to the 
surrounding bedrock. As also verified by stress measurement re- 
sults, major stress anomalies attributable to the zone are therefore 
not to be expected. Bound estimates of stress conditions during 
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periods of glaciation and deglaciation are also derived, and possi- 
ble impacts of these loadings on the fracture zone are discussed. It 
is concluded that glaciation represents stable conditions, whilst the 
complex loading mechanisms encountered during deglaciation may 
trigger reactivation of structures at shallow depth. Taking the above 
results as an example, implications of a feature like Zone 2 on the 
integrity of a hypothetical repository are discussed in more general 
terms. Considering the likely spatial extension of the mechanical 
disturbances related to the repository excavations and the fracture 
zone respectively, it is suggested that a mutual distance of the 
order of one hundred metres is sufficient to avoid mechanical inter- 
action. (au). 


17364 (SK!-TR-91-9) Some aspects of regional fiow of 
variable-density groundwater in crystalline basement rock of 
Sweden. Voss, C.l. (US Geological Survey, Reston, VA (United 
States)); Andersson, Johan. Swedish Nuclear Power Inspectorate, 
Stockhoim (Sweden). Dec 1991. [66p.] Order Number 
DE93620728. Source: OSTI; NTIS; INIS. 

The distribution of saltwaters in the Baltic shield in Sweden is 
consistent with ongoing but incomplete Holocene flushing and de- 
pends on the geometry and connectivity of conductive structures at 
both regional and local scales, and on the surface topography. Nu- 
merical simulation of regional variable-density fluid flow during 
Holocene land-rise and coastal regression shows that the exis- 
tence of any old saltwater, whether derived from submarine 
recharge in regions below Sweden's highest post-glacial coastline 
er geochemical processes, is an indication either of slow fluid 
movements through the bedrock over long times, or of long travel 
distances through fracture systems before arriving at measurement 
points. During the land-rise period, regional flow is not affected by 
the variable density of fluids in the upper few kilometers of the 
shield and the topography of the water table is the only driving 
force. The spatial distribution of meteoric flushing water and pre- 
Holocene waters may be complex, with the possibility of relatively 
fresh water in fracture zones below salty units even at depths of a 
few kilometers. The domination of the topographic driving force 
implies that deep saltwater is not necessarily stagnant, and signifi- 
cant saltwater flows may be expected to occur in well-connected 
horizons even at depth. Local topography variation and fracture 
zone location combine to create a complex flow field in which local 
topographic driving forces extend to considerable depth in some 
areas, whereas regional topographic forces predominate in others. 
A pattern is difficult to discern in the regional saltwater distribution, 
though the coastal region is clearly the major zone of discharge for 
deeper pre-Holocene fluids. During the land-rise period, regional 
flow equilibrates with changing climatic conditions and coastal posi- 
tions, while the distribution of flushing water and older waters lags 
and will perpetually change between successive glaciations. 


17365 (SKI-TR-91-17) The motion of a redox front in a 
system of bentonite and rock, incorporating fracture transport 
effects. Shaw, W. (intera Environmental Division, Henley-on- 
Thames (United Kingdom)); Robinson, P. Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Feb 1992. [54p.] Order Number 
DE93611275. Source: OSTI; NTIS; INIS. 

This report presents new calculations of the motion of a redox 
front in a system of bentonite and fractured rock, incorporation ad- 
vection and diffusion of oxidants in fracture water. The results 
reported here have been incorporated into preliminary base case 
calculations using the source term model CALIBRE. The model 
presented here differs mainly in its treatment of the effects of the 
fracture. Previously, a 'zero-concentration’ boundary condition was 
applied, and this resulted in retardation of the front near the frac- 
ture. When a more detailed advection-diffusion model is applied, 
the front is advanced in a neighbourhood of the fracture. (25 refs.) 
(au). 


17366 (SKI-TR-91-19) Scoping calculations for canister- 
tunnel migration of corrodants, oxidants and radionuclides. 
Shaw, W. (Intera Evironmental Division, Henley-on-Thames (United 
Kingdom)); Worth, D. Swedish Nuclear Power Inspectorate, Stock- 
holm (Sweden). Mar 1992. [29p.] Order Number DE93611276. 
Source: OSTI; NTIS; INIS. 

This report presents the mathematical models and results ob- 
tained for a set of scooping calculations which estimate the 
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possible extent of the vertical migration of canister corrodants, oxi- 
dants (forming a redox front) and radionuclides between a copper 
canister containing spent nuclear fuel, and an overlying emplace- 
ment tunnel. The KBS-3 concept for the disposal of spent nuclear 
fuel is copper canisters, vertically emplaced in deposition holes 
bored in the floor of a tunnel, situated deep underground. The de- 
position holes are filled with a buffer of bentonite and the tunnel is 
backfilled with a mixture of sand and bentonite. (au). 


17367 (SKI-TR-91-20) The oxidation state of the near-field 
environment in the CALIBRE source term model: further 
remarks. Shaw, W. (intera Environmental Division, Henley-on- 
Thames (United Kingdom)). Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Mar 1992. [26p.] Order Number 
DE93611277. Source: OSTI; NTIS; INIS. 

This report is the second of two final reports, prepared for 
Project-90, on the oxidation state of the near-field environment 
within the CALIBRE source-term model. It contains discussions of 
a number of issues which complement the final technical report on 
the code used to calculate the progress of the redox front. It has 
proven difficult to reach a conclusive view about the effective oxi- 
dation state of the fracture. In this document scooping calculations 
on the condition of fracture groundwater are reported. These try to 
assess the overall likely chemical state. Secondly, this report 
presents the final redox base case definitions and results, which 
were carried out with a zero concentration fracture boundary condi- 
tion. (au). 


17368 (SNV-4077) Trace elements in agricultural solls. 
Fluxes, balances and background values. Andersson, Arne 
(Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Soil Sciences). Swedish Environmental Protection Agency, 
Solna (Sweden). Jul 1992. 49p. Order Number DE93778470. 
Source: OSTI; NTIS. 

Balances between removed and supplied quantities of trace ele- 
ments indicate slow depletion of the micro nutrients Zn, Cu and Mn 
in farming based on cash crops and conventional fertilization. In 
farming based on livestock there is a slow increase caused by the 
utilization of manure and additions in feed additives. The soil levels 
of Cd, Hg and Pb are slowly increasing in both types of farming, 
mainly due to additions in commercial fertilizers (Cd) and by depo- 
sition (Cd, Hg, Pb). The rate of increase is for Cd ca 0.20-025%, 
for Hg 0.10-0.20% and for Pb 0.04-0.09% annually. Where recom- 
mended applications of sewage sludge are utilized, these rates are 
increased by factors of 2, 4 and 12, respectively. Despite improve- 
ments, the major parts of most trace elements in sewage sludge 
are still of other origins than food and agricultural soils. Probable 
quantities of trace elements added to agricultural soils during this 
century have been estimated. Sources considered were commer- 
cial fertilizers, lime, feed additives, fungicides and the atmospheric 
deposition. The estimates indicate that the concentrations of Cd, 
Hg and Pb have been increased by ca 33, 46 and 14%, respec- 
tively, based on the levels 1900. For Zn, Cu, Mn, Ni and Cr 
estimated increases are 10% (Zn) or below, i.e. rather small and 
insignificant. Locally the situation may, however, be different. Any 
increase of the present soil contents of toxic elements has to be 
considered unfavourable. Therefore, in order to obtain steady state 
conditions the additions of Cd, Hg and Pb should be reduced to 
0.25-0.75, 0.025-0.095 and 0.9-7 gxha~'xyear—', respectively. (72 
refs., 14 tabs.) (au). 


17369 (STRIPA-TR-92-24) Geologic characterization of 
fractures as an aid to hydrologic modeling of the SCV block at 
the Stripa mine. Martel, S. (Lawrence Berkeley Laboratory, Berke- 
ley, CA (United States). Earth Sciences Div.). Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Apr 1992. 
[103p.] Order Number DE93617259. Source: OSTI; NTIS; INIS. 

A series of hydrologic tests have been conducted at the Stripa 
research mine in Sweden to develop hydrologic characterization 
techniques for rock masses in which fractures form the primary 
flow paths. The structural studies reported here were conducted to 
aid in the hydrologic examination of a cubic block of granite with 
dimensions of 150 m on a side. This block (the SCV block) is lo- 
cated between the 310- and 460-m depth levels at the Stripa mine. 
This report describes and interprets the fracture system geology at 
Stripa as revealed in drift exposures, checks the interpretive model 
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against borehole records and discusses the hydrologic implication 
of the model, and examines the likely effects of stress redistribution 
around a drift (the Validation drift) on inflow to the drift along a 
prominent fracture zone. (72 refs.) (au). 


17370 (STRIPA-TR-92-25) Tracer migration experiments in 
the Stripa mine 1980-1991. Birgersson, L. (Kemakta Consultants 
Co., Stockholm (Sweden)); Widen, H.; Aagren, T.; Neretnieks, |. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). May 1992. [151p.] Order Number DE93617247. Source: 
OSTI; NTIS; INIS. 

During more than 10 years, tracer experiments have been 
performed in the Stripa mine as part of the Stripa project to investi- 
gate the properties of both ‘average’ fractured rock and fracture 
zones. Experiments have been performed that have ranged from a 
few decimeters, to examine the diffusion into the rock matrix, up to 
tracer migration to a drift more than 50 meters from the injection 
point. This report compiles the results and experience that have 
been gained from all these tracer experiments. The experiments 
that are described in this report are: * The in-situ diffusion experi- 
ment where simultaneous flow and diffusion of tracers in 
undisturbed rock were studied over more than 3 years to validate 
diffusivities obtained under laboratory conditions. * Migration in a 
single fracture where water flow distribution and tracer transport 
were studied using both conservative and sorbing tracers over mi- 
gration distances up to 10 meters. * The 3-D migration experiment 
where water inflow and tracer transport to a drift covered with 350 
plastic sheet were investigated to get information on flow porosity, 
dispersion and channeling. The transport distances were between 
10 and 56 meters from the injection points to the drift. * The 
channeling experiments in which the aim was to examine the chan- 
neling properties of single fractures in detail. Pressure pulse tests 
and tracer experiments were performed over a distances of 2 me- 
ters. * The tracer migration experiment in the validation drift where 
the tracer were injected mainly in a fracture zone and the collection 
was inside both a drift covered with plastic sheets similar to in the 
3-D experiment as well as in a borehole. The distances between 
injection and sampling location were between 10 and 25 meters. 
(57 refs.) (au). 


17371 (TVA-Bull-Y-213) A literature review of nonbiological 
remediation technologies which may be applicable to fertilizer/ 
agrichemical dealer sites. Eniow, P.D. National Fertilizer and En- 
vironmental Research Center, Muscle Shoals, AL (United States). 
Oct 1990. 23p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE93003877. Source: 
OSTI; NTIS. 

The National Fertilizer and Environmental Research Center at 
TVA has initiated a Window of Opportunity (WOO) project for the 
“Development of Waste Treatment and Site Remediation Technolo- 
gies for Fertilizer Dealers.” The overall objectives of this project are 
“to identify, evaiuate, modify, research, develop, demonstrate, 
introduce, and market waste treatment and site remediation tech- 
nologies/strategies for fertilizer dealers.” This bulletin supports the 
WOO project by providing a general literature overview of the more 
prominent nenbiological remediation technologies that may be ap- 
plicable to fertilizer/agrichemical dealer sites. The technologies 
discussed are: incineration, anaerobic pyrolysis, in situ vitrification, 
thermal desorption, air stripping (soil), air stripping (water), steam 
stripping, soil washing, solvent extraction, solidification/stabilization, 
supercritical fluid extraction, and supercritical water oxidation. The 
advantages, disadvantages, applicability to remediation of contami- 
nated sites, and need for further research are discussed. 


17372 (TVA-Bull-Y-214) A literature review of waste treat- 
ment technologies which may be applicable to wastes 
generated at fertilizer/agrichemical dealer sites. Norwood, V.M. 
National Fertilizer and Environmental Research Center, Muscle 
Shoals, AL (United States). Oct 1990. 36p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93003876. Source: OSTI; NTIS. 

Pesticide and fertilizer products, as well as petroleum fuels and 
oils, are handled by several thousand agricultural chemical dealers 
(dealers) in the United States. incidental spillage of these products, 
as well as improper disposal or recycling of equipment and con- 
tainer rinsewaters, can result in contamination of soil, surface 





water and groundwater with hazardous chemicals. Past accidental 
spills and improperdisposal and management practices are another 
source of contamination. As dealers continue their efforts to con- 
tain, collect, and recycle their wastes and spills, there will be an 
increasing need for safe, efficient, and cost-effective waste treat- 
ment technologies to treat that portion of the wastes and spills that 
cannot be recycled. The National Fertilizer & Environmental Re- 
search Center (NFERC) has initiated an effort to modify, research, 
develop, demonstrate, introduce, and market waste treatment tech- 
nologies for dealers. This report supports this effort by providing a 
review of the literature concerning several physical and chemical 
waste treatment technologies which may be applicable to the 
wastes generated by dealers. Applicable waste treatment technolo- 
gies identified in the literature search include carbon adsorption, 
UV-ozonation with biological degradation, wet-air oxidation, solar 
photooxidation, supercritical water oxidation, or microwave plasma 
destruction. Waste minimization and management technologies, 
such as recycling, are discussed in this report. The current regula- 
tory environment concerning wastes generated by dealers is also 
reviewed. Finally, the issues discussed at several national and re- 
gional conferences on pesticide waste treatment and disposal 
technologies are reviewed and conclusions drawn from this infor- 
mation are presented. 


17373 (TVA-Bull-Y-215) A literature review of biological 
treatment and bioremediation technologies which may be ap- 
plicable at fertilizer/‘agrichemical dealer sites. Norwood, V.M.; 
Randolph, M.E. National Fertilizer and Environmental Research 
Center, Muscle Shoals, AL (United States). Oct 1990. 37p. Spon- 
sored by Tennessee Valley Authority, Knoxville, TN (United States). 
Order Number DE93003920. Source: OSTI; NTIS. 

Pesticide and fertilizer products, as well as petroleum fuels and 
oils, are handled by several thousand fertilizer/agrichemical dealers 
in the United States. Incidental spillage of these products, as well 
as improper disposal or recycling of equipment and container rinse- 
waters, can result in contamination of soil, surface, and 
groundwaters with hazardous chemicals. Past accidental spills and 
previously acceptable disposal and management practices are an- 
other source of contamination. As dealers continue their efforts to 
contain, collect, and recycle their wastes and spills, there will be an 
increasing need for safe, efficient, and cost-effective waste treat- 
ment and site remediation technologies to address this issue of 
pesticide and fertilizer product contamination of soil and water 
media at dealer sites. The National Fertilizer & Environmental Re- 
search Center (NFERC) has initiated an effort to modify, research, 
develop, demonstrate, introduce, and market waste treatment and 
site remediation technologies for dealers. This report supports this 
effort by providing a review of the literature concerning the 
biodegradability of specific classes of pesticides, as well as biologi- 
cal treatment and bioremediation technologies which may be 
applicable to the wastes generated by dealers. Biological treatment 
technologies include the trickling filter and activated sludge pro- 
cesses. Bioremediation technologies for contaminated soil at dealer 
sites include land application, soil mounds, and composting. Com- 
mercial firms offer several other bioremediation technologies 
including in situ bioremediation and slurry-phase biodegradation. 
Site characterization factors required prior to implementing biore- 
mediation technologies are discussed in this report. Finally, a case 
history concerning the bioremediation of pesticide-contaminated 
soil and groundwater is summarized, and conclusions drawn from 
this information are presented. 


17374 (TVA/NFERC—91/3) Containment of fertilizers and 
pesticides at retail operations. Broder, M.F. National Fertilizer 
and Environmental Research Center, Muscle Shoals, AL (United 
States). 28 Jun 1990. 22p. Sponsored by Tennessee Valley 
Authority, Knoxville, TN (United States). (TVA-Cire.—Z-291 ;CONF- 
9006432—Summ.: Fertilizer and chemical containment workshop, 
Tifton, GA (United States), 28 Jun 1990). Order Number 
DE93003919. Source: OSTI; NTIS. 

Environmental protection has become as important to the fertil- 
izer retailer as the products and services he offers. Emphasis on 
environmental protection at the dealer level is largely in response 
to state regulations designed to protect groundwater. The national 
Clean Water Act of 1987 gave states the lead in developing 
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groundwater protection strategies. Several states have adopted 
new or stronger regulations and others are moving to do so. Fertil- 
izer dealers need to keep up with these regulations and promote 
groundwater protection. This paper describes several containment 
systems for fertilizers and pesticides to help dealers decide how to 
modify their plants to protect groundwater. 


17375 (TVA/NFERC-92/4) Nutrient management, food and 
the environment. National Fertilizer and Environmental Research 
Center, Muscle Shoals, AL (United States). Apr 1992. 10p. Spon- 
sored by Tennessee Valley Authority, Knoxville, TN (United States). 
(TVA-Circ. —Z-308). Order Number DE93003875. Source: OSTI; 
NTIS. 

TVA’s fertilizer programs were a key in America’s agricultural 
revolution. Its re-oriented programs will be a key in maintaining the 
capabilities of our agricultural industry—safely. The nutrient man- 
agement programs of TVA are distinctive. They complement what 
others are doing. TVA is extremely effective in technology transfer, 
launching innovative programs, targeting problem areas, and pro- 
ducing and implementing results that are practical. TVA’s success 
in plant nutrient development and management reflects not only 
the scientific and engineering expertise of its own staff but also its 
flexibility and capability for working across boundaries that may be 
perceived as barriers by others. 


17376 (VTT-TIED-1394) Diffusivity and porosity studies in 
rock matrix: The effect of salinity. Lehikoinen, J. (Technical Re- 
search Centre of Finland, Espoo (Finland). Reactor Lab.); 
Muurinen, A.; Olin, M.; Uusheimo, K.; Valkiainen, M. Technical Re- 
search Centre of Finland, Espoo (Finland). Aug 1992. [28p.] Order 
Number DE93620715. Source: OSTI; NTIS; INIS. 

Diffusion of radionuclides in the pores of rock adjacent to frac- 
tures is an important retardation mechanism in the far-field of the 
repository of nuclear waste. The nature of diffusivity and porosity in 
rock was studied as a function of various parameters. The phe- 
nomena of main interest were dead-end porosity, ion-exclusion and 
sorption. The rock types studied were rapakivi granite, granite and 
gneiss, tracer techniques was used as a research method. An 
analytical solution for outdiffusion from a porous cylinder was de- 
veloped by applying a corrected form of Fick’s second law for a 
case where part of the pores are so-called dead-end pores. With 
this model the theoretical curve could be closely fitted to the mea- 
sured values. Matrix diffusion was studied in the nature in the 
island of Haestholmen on the coast of the Gulf of Finland, which 
due to postglacial land uplift started to rise from the Baltic Sea 
some 5000 years ago; the land uplift is some 3 mm per year. Rain- 
water has formed a layer of fresh groundwater floating on top of 
the saline layer. The coarse- grained granite bedrock of Haesthol- 
men has been investigated for suitability of an underground 
repository for reactor wastes. 


17377 (VTT-TIED-1399) Element mobility in crystalline 
rock around open fractures at Palmottu. Kumpulainen, H. (Tech- 
nical Research Centre of Finland, Espoo (Finland). Reactor Lab.); 
Valkiainen, M.; Manninen, P.; Pitkaenen, P.; Melamed, A. Technical 
Research Centre of Finland, Espoo (Finland). Sep 1992. [83p.] Or- 
der Number DE93620716. Source: OSTI; NTIS; INIS. 

Rock specimens adjacent to two conducting fractures at a depth 
of about 205 m from the Palmottu uranium deposit, a natural ana- 
logue study site for radionuclide migration, Southern Finland, were 
studied in order to obtain information on element mobility. The drill 
core was sawn in such a way that a series of specimens perpen- 
dicular to the water conducting fracture were obtained for each of 
the fractures. Concentration profiles for a number of elements were 
determined. Uranium series disequilibrium studies as well as petro- 
graphic studies and porosity determinations were also performed. 
in spite of closeness of fractures (only 67 apart) they were different 
in character. Hardly any mobilization was observed for the lower 
fracture but for the upper fracture several elements had been mo- 
bilized, while many remained immobile. Elements such as Na, Ca, 
Al, Si and u were enriched adjacent to the upper fracture. At the 
same time Fe, Sc, Co, S and Cu remained immobile. Elemental 
concentration data provided also for the alteration depth about 25 
mm. The conditions have been reducing for very long times. 
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17378 (VTT-TIED-1404) On the quantitative interpretation 
of uranium series disequllibria. Rasilainen, K. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Ydinvoimatekniikan Lab.); Suksi, 
J. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Oct 1992. 
[79p.] (in Finnish). Order Number DE93620717. Source: OSTI; 
NTIS; INIS. 

The quantitative interpretation of radioactive disequilibria devel- 
oped between radionuclides in natural decay chains has been 
discussed. Due to the wide spectrum of radioactive half lives of the 
member nuclides, uranium series can retain information long times 
(850 000 years) about changes in the bedrock. Radioactive dise- 
quilibrium is the result of different physico-chemical behaviour of 
nuclides under natural conditions. The geochemical behaviour of 
important nuclides is known rather well, which provides a sound 
basis for using uranium series disequilibrium (USD) method. A 
mathematical model was developed to simulate inventories of a 4- 
member (or shorter) radioactive decay chain in simplified systems. 
The systems can be periodically opening or continuously open in 
thermodynamical sense, which means that outside mass flows are 
periodical or continuous in nature, respectively. Both types of mass 
flow can be combined into continuous scenarios. The computer 
code URSE (uranium series disequilibria) was developed from the 
mathematical model. URSE was tested extensively by reference 
calculations with another code and by calculating relevant cases 
presented in the literature. 


17379 (WHC-EP—0469-1) Facility effluent monitoring plan 
for the 340 waste handling facility. Nickels, J.M.; Berneski, L.H. 
Westinghouse Hanford Co., Richland, WA (United States). Nov 
1992. 226p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005877. Source: OSTI; NTIS; INIS; GPO Dep. 

A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in DOE Order 5400.1 for any operations that 
involve hazardous materials and radioactive substances that could 
impact employee or public safety or the environment. A facility efflu- 
ent monitoring plan determination was performed during Calendar 


Year 1991 and the evaluation requires the need for a facility efflu- 
ent monitoring plan. This document is prepared using the specific 
guidelines identified in A Guide for Preparing Hanford Site Facility 
Effluent Monitoring Plans, WHC-EP-0438. This facility effluent mon- 
itoring plan assesses effluent monitoring systems and evaluates 
whether they are adequate to ensure the public health and safety 
as specified in applicable federal, state, and local requirements. 


17380 (WHC-EP—0538-1-Rev.1) Operational Environmental 
Monitoring Program Quality Assurance Project Plan: Revision 
1. Schmidt, J.W. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1993. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE93008158. Source: OSTI; NTIS; INIS; GPO Dep. 

This Quality Assurance Project Plan is prepared to cover the en- 
vironmental monitoring performed by Westinghouse Hanford 
Company (Westinghouse Hanford) as it implements the Opera- 
tional Environmental Monitoring Program (OEMP). This plan 
applies to all sampling and monitoring activities performed by 
Westinghouse Hanford in implementing the OEMP at the Hanford 
site. This Quality Assurance Project Plan is required by US Depart- 
ment of Energy (DOE) Order 5400.1 (DOE 1988a) as a part of the 
Environmental Monitoring Plan (DOE-RL 1991) and is used to 
show: Environmental measurement and sampling locations used to 
monitor environmental contaminants near operating facilities and 
waste storage and disposal sites; Procedures and equipment 
needed to perform the measurement and sampling; Frequency and 
analyses required for each measurement and sampling location; 
Minimum detection level and accuracy; Quality assurance compo- 
nents; Investigation levels. 


17381 (WHC-EP-0609) Riverbank seepage of groundwater 
along the 100 Areas shoreline, Hanford Site. Peterson, R.E.; 
Johnson, V.G. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1992. 70p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93008840. Source: OSTI; NTIS; INIS; GPO Dep. 

Chemical and radiological data are described for samples of 
riverbank seepage, nearshore river water, and sediment associated 
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with seepage. Sampling locations are along the right bank (gener- 
ally southern shoreline) of the Columbia River on the Hanford Site. 
Locations extend from the 100-B Area approximately 26 miles 
downstream to the northern edge of the Hanford Townsite. The 
data were obtained during (1) environmental surveillance activities 
and (2) remedial investigations to characterize the influence of con- 
taminated groundwater on the Columbia River. 


17382 (WHC-MR-0284) Naval Trench 94 soils report. Car- 
los, W.C. (Ebasco Services, Inc., New York, NY (United States)). 
Westinghouse Hanford Co., Richland, WA (United States); Ebasco 
Services, Inc., New York, NY (United States). Oct 1992. 106p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE93006906. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is submitted in accordance with Westinghouse 
Hanford Company Order No. MLW-SW-037106, Task Order E-91- 
23. This report responds to direction given to Ebasco by 
Westinghouse Hanford Company on September 26, 1991. The sail 
tests results provided herein are applicable to the 100 year design 
life and 26 year design life passive cathodic protection designs for 
the SRC's in Trench 94. These test results are also applicable to 
the 100 year design life and 26 year design life active cathodic 
protection systems presently being designed. 


17383 (WHC-SA-1581) Characterization of mobile radiation 
detection systems at the Hanford Site. Antonio, E.J. (Pacific 
Northwest Lab., Richland, WA (United States)); Schmidt, J.W.; 
Gunnink, D.S.; Nelsen, L.A. Westinghouse Hanford Co., Richland, 
WA (United States). Jan 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-930130—11: 26. Health Physics Society midyear topical 
meeting on environmental health physics, Coeur d’Alene, ID 
(United States), 24-28 Jan 1993). Order Number DE93008147. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The use of vehicle-mounted radiation detection systems for char- 
acterizing large areas contaminated with radioactive materials at 
the Hanford Reservation were examined. Detection capabilities as 
a function of vehicle speed, detector-source geometry, and source 
characteristics were evaluated for each of the three systems cur- 
rently used at the Hanford Site. Large-area radioactive sources (1 
ft?) with varying source strengths containing gamma- and beta- 
emitting radionuclides were used to measure detection-system 
performance. Detection capability was found to be most influenced 
by vehicle speed and detector-source geometry. As the vehicle’s 
speed was increased, the probability of detecting a given source 
decreased dramatically. The probability of detecting a given source 
was significantly lower under “poor” geometry conditions. Each ve- 
hicle’s monitoring performance was found to compare favorably 
with portable survey instrument capabilities. The use of vehicle- 
mounted detectors proves to be far more economical for surveying 
large surface areas. 


17384 (WHC-SA-1763) Field observations of variability of 
soil gas measurements. Fancher, J.D. Wesiinghouse Hanford 
Co., Richland, WA (United States). Dec 1992. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-930167—1: National symposium on measuring 
and interpreting VOCs in soils: state of the art and research 
needs, Las Vegas, NV (United States), 12-14 Jan 1993). Order 
Number DE93006904. Source: OSTI; NTIS; INIS; GPO Dep. 

A baseline monitoring survey is being performed at the US De- 
partment of Energy’s Hanford Site located in southeast Washington 
State. Monitoring is in support of the carbon tetrachloride Expedited 
Response Action (ERA) vapor extraction system (VES) operations. 
Since late 1991, soil-gas probes and weliheads have been rou- 
tinely monitored for volatile organic concentrations. The monitoring 
network now encompasses 59 locations. These include 46 well- 
head locations, 11 shallow soil-gas probes [1.2 m (4 ft) deep], and 
2 deep soil-gas probes [11 and 22 m (37 and 73 ft) deep]. The 
project site is an area where carbon tetrachloride (CCl,4) and co- 
contaminants were discharged to the soil between 1955 and 1973. 
There are three separate CCl, disposal areas at the project site. 
This contamination is linked to past liquid waste disposal practices 
resulting from operation of the Plutonium Finishing Plant at the 
Hanford Site. The contamination caused an extensive vapor plume 





in the vadose zone and a groundwater contamination plume that 
covers over 12 kM*. The following are the objectives of this base- 
line monitoring survey: (1) to measure the existing concentrations 
of CCl, in the subsurface prior to initiation of the vacuum extrac- 
tion; (2) to investigate how the existing concentrations of CCl,, 
vary with time; (3) to evaluate the impact of vapor extraction on the 
distribution and concentrations of CCl,, in the subsurface; and (4) 
to provide data to help maintain a safe working environment. 


17385 (WHC-SP-0704) Laboratory evaluation of the in 
situ chemical treatment approach for remediation of 
Cr(Vi)-contaminated soils and groundwater. Thorton, E.C.; Jur- 
gensmeier, C.A.; Baechler, M.A. Westinghouse Hanford Co., 
Richland, WA (United States). Oct 1991. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93006901. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Bench-scale solution and soil tests were conducted in a proof of 
principle demonstration of the in situ chemical treatment approach 
to the remediation of metal and radionuclide contaminated soil and 
groundwater. These tests were directed specifically towards treat- 
ment of Cr(Vi)contaminated solutions and unsaturated soil as an 
application of the approach. Testing was planned and conducted to 
provide general information relating treatment agent concentrations 
to effect. This approach served to define the amount of a specific 
agent required to achieve acceptable results and provided informa- 
tion regarding treatment rates and pH effects associated with the 
treatment reactions. 


17386 (WSRC-MS-91-417) Groundwater clean-up: The Sa- 
vannah River Site experience. Horvath, J.G. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Surovchak, S.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-89SR18035. (CONF-910981-70: En- 
vironmental remediation "91 conference, Pasco, WA (United 
States), 8-11 Sep 1991). Order Number DE93008798. Source: 
OSTI; NTIS; GPO Dep. 

Protection of the Earth's valuable resources is of great concern 
to the public in relation to safety and health. One of the resources 
receiving extensive attention is groundwater. Past waste disposal 
practices have impacted groundwater quality in many locations 
throughout the nation. In response, the Federal Government has 
passed legislation to protect and restore the environment. In many 
cases, application of this legislation has lead to strict clean-up 
standards. Savannah River Site (SRS) experiences suggest that 
meeting clean-up standards is a challenge in light of technical real- 
ities. The purpose of this paper is to describe the corrective action 
program that is addressing a plume of volatile organics beneath 
the A/M Area of the SRS. The history and status of the program, 
costs, measures of performance, lessons learned, and challenges 
faced are presented. 


17387 (WSRC-MS-—92-459) Immunological techniques as 
tools to characterize the subsurface microbial community at a 
trichioroethylene contaminated site. Fliermans, C.B.; Dougherty, 
J.M.; Franck, M.M.; McKinzey, P.C.; Hazen, T.C. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-930482-2: 2. international symposium 
in situ and on-site bioreclamation, San Diego, CA (United States), 
5-8 Apr 1993). Order Number DE93007443. Source: OSTI; NTIS; 
GPO Dep. 

Effective in situ bioremediation strategies require an understand- 
ing of the effects pollutants and remediation techniques have on 
subsurface microbial communities. Therefore, detailed characteri- 
zation of a site's microbial communities is important. Subsurface 
sediment borings and water samples were collected from a 
trichloroethylene (TCE) contaminated site, before and after horizon- 
tal well in situ air stripping and bioventing, as well as during 
methane injection for stimulation of methane-utilizing microorgan- 
isms. Subsamples were processed for heterotrophic plate counts, 
acridine orange direct counts (AODC), community diversity, direct 
fluorescent antibodies (DFA) enumeration for several nitrogen- 
transforming bacteria, and Biolog ® evaluation of enzyme activity 
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in collected water samples. Plate counts were higher in near- 
surface depths than in the vadose zone sediment samples. During 
the in situ air stripping and bioventing, counts increased at or near 
the saturated zone, remained elevated throughout the aquifer, but 
did not change significantly after the air stripping. Sporadic in- 
creases in plate counts at different depths as well as increased 
diversity appeared to be linked to differing lithologies. AODCs were 
orders of magnitude higher than plate counts and remained rela- 
tively constant with depth except for slight increases near the 
surface depths and the capillary fringe. Nitrogen-transforming bac- 
teria, as measured by serospecific DFA, were greatly affected both 
by the in situ air stripping and the methane injection. Biolog® activ- 
ity appeared to increase with subsurface stimulation both by air 
and methane. The complexity of subsurface systems makes the 
use of selective monitoring tools imperative. 


17388 (WSRC-MS-92-514) An overview of the Environmen- 
tal Monitoring Computer Automation Project. Johnson, S.M.; 
Lorenz, R. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-930372— 
3: 1993 international simulators conference on high performance 
computing, Arlington, VA (United States), 29 Mar - 1 apr 1993). Or- 
der Number DE93007441. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) was bulk to produce plutonium 
and tritium for national defense. As a result of site operations, rou- 
tine and accidental releases of radionuclides have occurred. The 
effects these releases have on the k>cal population and environ- 
ment are of concern to the Department of Energy (DOE) and SRS 
personnel. Each year, approximately 40,000 environmental sam- 
ples are collected. The quality of the samples, analytical methods 
and results obtained are important to site personnel. The Environ- 
mental Monitoring Computer Automation Project (EMCAP) was 
developed to better manage scheduling, log-in, tracking, analytical 
results, and report generation. EMCAP can be viewed as a custom 
Laboratory Information Management System (LIMS) with the ability 
to schedule samples, generate reports, and query data. The pur- 
pose of this paper is to give an overview of the SRS environmental 
monitoring program, describe the development of EMCAP software 
and hardware, discuss the different software modules, show how 
EMCAP improved the Environmental Monitoring Section program, 
and examine the future of EMCAP at SRS. 


17389 (WSRC-MS-93-040) Management approaches for 
improving environmental restoration at the Savannah River 
Site: Projectization, performance, and communications; 
Savannah River Site, Alken, South Carolina. Pope, J.M. (West- 
inghouse Savannah River Co., Aiken, SC (United States)); 
Hoffman, W.D.; Goidell, L. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-89SR18035. 
(CONF-930205-12: Waste management '93, Tucson, AZ (United 
States), 28 Feb - 4 mar 1993). Order Number DE93007446. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this paper is to communicate how new and es- 
tablished management techniques are applied to environmental 
restoration projects at the Savannah River Site. Specifically, the 
paper discusses application of four (4) management approaches: 
Total Quality Principles; Task Team Structure; Cost Time Manage- 
ment; SAFER (Streamlined Approach for Environmental 
Restoration). The objective is to share Savannah River Site experi- 
ence and document case studies where certain approaches have 
enhanced projects at hand. Each management approach is demon- 
strated by its project application and impact on performance. The 
visibility given the project is discussed to emphasize communica- 
tions as avenues for public information, technical exchange, and 
employee motivation. 


17390 (WSRC-RD-91-19) Pilot test of a vacuum extraction 
system for environmental remediation of chlorinated solvents 
at the Savannah River Site. Looney, B.B. (Westinghouse Savan- 
nah River Co., Aiken, SC (United States)); Pickett, J.B.; Malot, J.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 29 
Dec 1991. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001 ;ACO9-89SR18035. Or- 
der Number DE93006165. Source: OSTI; NTIS; GPO Dep. 
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Vacuum extraction is an environmental restoration technique that 
is currently being applied to the remediation of soils and shallow 
segments that are contaminated with volatile constituents. In 1987, 
a h study was performed to evaluate the performance and potential 
applicability of this technology at the Savannah River Site (SRS). 
Vacuum extraction is useful when volatile constituents are present 
in the vadose zone. The technology has been used to remediate a 
number of sites across the country, including leading underground 
storage tanks, spill sites, landfill, and production facilities. The pri- 
mary objective of the pilot study was to test the performance of the 
technology under the conditions specific to many of the potential 
areas of application at SRS. There is only a limited body of litera- 
ture documenting field studiesin similar environments with in sands 
and clayey zones and a relatively thick vadose zone. Careful stud- 
ies of this type are needed to develop full scale designs at SRS. 
The vacuum extraction pilot study at SRS was performed by a mm 
consisting of technical representatives of the Environmental Sci- 
ences Section in the Savannah River Laboratory (SRL), the Raw 
Materials Engineering and Technology Section of SRS, and Ter- 
raVac Inc., a subcontractor with experience in this field. 


17391 (WSRC-TR-92-111) Sanitary Landfill 1991 annual 
groundwater monitoring report. Thompson, C.Y.; Norrell, G.T.; 
Bennett, C.B. Westinghouse Savannah River Co., Aiken, SC 
(United States). Feb 1992. 470p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93006840. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) Sanitary Landfill is an approxi- 
mately seventy acre site located just south of SRS Road C 
between the Savannah River Site’s B-Area and Upper Three Runs 
Creek. Results from the first through third quarter 1991 groundwa- 
ter monitoring date continue to show evidence of elevated levels of 
several hazardous constituents beneath the Sanitary Landfill: tri- 
tium, vinyl chloride, total radium, cadmium, 1,1,1-trichioroethane, 
1,2 dichloroethane, 1,4 dichlorobenzene, trichloroethylene (TCE), 
tetrachloroethylene, and 1,1 dichloroethylene in excess of the pri- 
mary drinking water standards were observed in at least one well 
monitoring the Sanitary Landfill during the third quarter of 1991. All 
of these constituents, except radium, were observed in the lower 
half of the original thirty-two acre site or the southern expansion 
site. Trichloroethylene and vinyl chloride are the primary organic 
contaminants in groundwater beneath the Sanitary Landfill. Vinyl 
chloride has become the primary contaminant during 1991. Ele- 
vated levels of benzene were consistently detected in LFW 7 in the 
past, but were not present in any LFW wells during the third quar- 
ter of 1991. A minor tritium plume is present in the central part of 
original thirty-two acre landfill. Elevated levels of tritium above the 
PDWS were consistently present in LFW 10A through 1991. This 
well has exhibited elevated tritium activities since the second quar- 
ter of 1989. Contaminant concentrations in the Sanitary Landfill are 
presented and discussed in this report. 


17392 


(WSRC-TR-92-220) H-Area Seepage Basins ground- 
water monitoring report: First quarter 1992. Thompson, C.Y. 
Westinghouse Savannah River Co., Aiken, SC (United States). Jun 
1992. 483p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC09-89SR18035. Order 
DE93008621. Source: OSTI; NTIS; INIS; GPO Dep. 
During first quarter 1992, tritium, nitrate, nonvolatile beta, total 
alpha-emitting radium (radium-224 and radium-226), gross alpha, 
antimony, mercury, lead, tetrachloroethylene, arsenic, and cad- 
mium exceeded the US Environmental Protection Agency Primary 
Drinking Water Standards (PDWS) in groundwater samples from 
monitoring wells at the H-Area Seepage Basins (HASB) at the Sa- 
vannah River Site. This report presents and discusses the 
groundwater monitoring results in the H-Area for first quarter 1992. 


17393 (WSRC-TR-92-393) F-Area Acid/Caustic Basin 
groundwater monitoring report: Second quarter 1992. Thomp- 
son, C.Y. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1992. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. Order Number 
DE93007456. Source: OSTI; NTIS; INIS; GPO Dep. 

During second quarter 1992, samples from the six FAC monitor- 
ing wells at the F-Area Acid/Caustic Basin were analyzed for 
herbicides, indicator parameters, major ions, pesticides, 
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radionuclides, turbidity, volatile organic compounds, and other con- 
stituents. Monitoring results that exceeded the US Environmental 
Protection Agency's Primary Drinking Water Standards (PDWS) or 
the Savannah River Site flagging criteria or turbidity standards dur- 
ing the quarter are the focus of this report. 


17394 (WSRC-TR-92-394) H-Area Acid/Caustic Basin 
groundwater monitoring report: Second quarter 1992. Thomp- 
son, C.Y. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1992. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93007628. Source: OSTI; NTIS; GPO Dep. 

During second quarter 1992, samples from the four HAC moni- 
toring wells at the H-Area Acid/Caustic Basin were analyzed for 
herbicides, indicator parameters, major ions, pesticides, radionu- 
clides, turbidity, and other constituents. Monitoring results that 
exceeded the US Environmental Protection Agency's Primary 
Drinking Water Standards (PDWS) or the Savannah River Site 
(SRS) flagging criteria or turbidity standards during the quarter are 
the focus of this report. Tritium exceeded the PDWS in wells HAC 
1, 2, 3, and 4 during second quarter 1992. Tritium activities in up- 
gradient well HAC 4 appeared similar to tritium levels in wells HAC 
1, 2, and 3. Total organic halogens exceeded Flag 2 criteria in 
wells HAC 1 and 3; manganese was elevated in well HAC 3. No 
well samples exceeded the SRS turbidity standard. 


17395 (WSRC-TR-S2-500) Preliminary remedial action ob- 
jectives for the Tank 16 groundwater operable unit. Miles, W.C. 
Jr. Westinghouse Savannah River Co., Aiken, SC (United States). 
28 Oct 1992. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93008502. Source: OSTI; NTIS; INIS; GPO Dep. 

Tank 16 is a High Level Radioactive Waste tank in the H-Area 
Tank Farm on the Savannah River Site that was placed into ser- 
vice in May 1959. A leak was detected in one of the construction 
weld joints while the tank was being filled. Before jet evacuation of 
the tank waste was completed, the leak overflowed the annulus 
pan and an estimated 16 to 700 gallons of waste escaped to the 
environment (soil and groundwater) over a six hour period contami- 
nating approximately 1,600-70,000 cubic feet of soil with up to 
5000 curies of activity (principally Cs'S”). The Tank 16 bottom is 
constructed below the groundwater table which resulted in almost 
immediate contamination of that medium. Low groundwater flow 
rates, the ion exchange property of adjacent soils, and the distance 
to the nearest surface water bodies (1,500 to 8,000 feet) indicates 
that surface water and sediment outcrop of contaminates may be 
expected between 44 and 530 years (Poe et al., 1974). Remedial 
action objectives consist of medium-specific and operable unit spe- 
cific goals for protecting human health and the environment. These 
objectives are specific and do not limit the range of alternatives 
that may be developed.A range of remedial technologies, which 
provides for treatment, containment, and removal requirements of 
contaminated media remaining at the Tank 16 groundwater opera- 
bie unit, is identified and developed for each general response 
action. 


17396 (WSRC-TR-92-514) P-Area Acid/Caustic Basin 
groundwater monitoring report, third quarter 1992. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1992. 
56p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93010378. Source: 
OSTI; NTIS; GPO Dep. 

During third quarter 1992, samples from the six PAC monitoring 
wells at the P-Area Acid/Caustic Basin were analyzed for indicator 
parameters, groundwater quality parameters, and parameters char- 
acterizing suitability as a drinking water supply. Monitoring results 
that exceeded the US Environmental Protection Agency's Primary 
Drinking Water Standards (PDWS) or the Savannah River Site 
(SRS) flagging criteria or turbidity standards during the quarter are 
discussed in this report. 


17397 (WSRC-TR-92-515) K-Area Acid/Caustic Basin 
groundwater monitoring report, third quarter 1992. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1992. 
65p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC09-89SR18035. Order Number DE93010379. Source: 
OSTI; NTIS; GPO Dep. 

During third quarter 1992, samples from the KAC monitoring 
wells at the K-Area Acid/Caustic Basin were analyzed for indicator 
parameter, groundwater quality parameters, parameters indicating 
suitability as drinking water, and other constituents. New wells KAC 
8 and 9 also were sampled for GC/MS VOA (gas chromatograph/ 
mass spectrometer volatile organic analyses). Monitoring results 
that exceeded the US Environmental Protection Agency's Primary 
Drinking Water Standards (PDWS) or the Savannah River Site 
(SRS) flagging criteria or turbidity standards during the quarter are 
discussed in this report. 


17398 (WSRC-TR-92-516) H-Area Acid/Caustic Basin 
groundwater monitoring report, third quarter 1992. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1992. 
51p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93010382. Source: 
OSTI; NTIS; GPO Dep. 

During third quarter 1992, samples from the four HAC monitoring 
wells at the H-Area Acid/Caustic Basin received comprehensive 
analyses. Monitoring results that exceeded the US Environmental 
Protection Agency’s Primary Drinking Water Standards (PDWS) or 
the Savannah River Site (SRS) flagging criteria or turbidity stan- 
dards during the quarter are the focus of this report. 


17399 (WSRC-TR-92-517) F-Area Acid/Caustic Basin 
groundwater monitoring report, third quarter 1992. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1992. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93010383. Source: 
OSTI; NTIS; GPO Dep. 

During third quarter 1992, samples from the six FAC monitoring 
wells at the F-Area Acid/Caustic Basin were analyzed for indicator 
parameters, groundwater quality parameters, parameters indicating 
suitability as drinking water, and other constituents. Monitoring re- 


sults that exceeded the US Environmental Protection Agency’s 
Primary Drinking Water Standards (PDWS) or the Savannah River 
Site flagging criteria or turbidity standards during the quarter are 
the focus of this report. 


17400 (WSRC-TR-92-559) Four Mile Creek semi-annual 
sampling report, July 1992 sampling event. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States); Metcalf and Eddy, 
Inc., Wakefield, MA (United States). 14 Oct 1992. 94p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93006326. Source: OSTI; NTIS; 
INIS; GPO Dep. 

From 1955 to 1988 low-level radioactive wastewater generated 
by chemical separation processes within the General Separations 
Area (GSA) were discharged to seepage basins in the F and H 
Areas of the Savannah River Site (SRS). These basins were de- 
signed to permit the infiltration of the process wastewaters. As 
wastewater percolated downward through the basins, chemical and 
radioactive constituents were retained or delayed in the subsoils. 
An extensive study aimed at characterizing the groundwater seep- 
ing into Four Mile Creek and its associated seepline was conducted 
in 1988 and 1989 (Haselow et al. 1999). Results of this study sug- 
gested that contaminants leaching from the F and H Area seepage 
basins were impacting the Four Mile Creek wetland system. 


17401 (WSRC-TR-92-576) Characterization of the geo- 
chemical and physical properties of wetland soils on the 
Savannah River Site: Field sampling activities: Final report. 
Dixon, K.L. (Westinghouse Savannah River Co., Aiken, SC (United 
States)). Westinghouse Savannah River Co., Aiken, SC (United 
States); Metcalf and Eddy, Inc., Wakefield, MA (United States). 
Nov 1992. 259p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006793. Source: OSTI; NTIS; GPO Dep. 

There are 36,000 acres of wetlands on the Savannah River Site 
(SRS) and an additional 5,000 acres of floodplain. Recent studies 
of wetland soils near various waste sites at SRS have shown that 
some wetlands have been contaminated with pollutants resulting 
from SRS operations. in general, releases of contaminants to wet- 
land areas have been indirect. These releases may have originated 
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at disposal lagoons or waste facilities located in the vicinity of the 
wetland areas. Transport mechanisms such as surface runoff, soil 
erosion, sediment transport, and groundwater seepage into down- 
gradient wetland areas are responsible for the indirect discharges 
to the wetland areas. The SRS determined that a database of 
background geochemical and physical properties for wetland soils 
on the SRS was needed to facilitate future remedial investigations, 
human health and ecological risk assessments, treatability studies, 
and feasibility studies for the wetland areas. These data are 
needed for comparison to contaminant data collected from wetland 
soils that have been affected by contamination from SRS opera- 
tions. This report describes the efforts associated with the 
collection of soil cores, preparation of a lithologic log for each core, 
and the processing and packaging of individual soil samples for 
shipment to analytical laboratory facilities. 


17402 (WSRC-TR-93-083) Environmental diagnostic analy- 
sis of ground water bacteria and their involvement in 
utilization of aromatic compounds. Wear, J.E. Jr. Westinghouse 
Savannah River Co., Aiken, SC (United States). May 1993. 205p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO09-89SR18035. Order Number DE93009870. Source: 
OSTI; NTIS; GPO Dep. 

Thesis submitted to Wake Forest University, Winston-Salem, 
North Carolina. 

The objective of this study was to examine the hypothesis that 
select functional groups of bacteria from pristine sites have an in- 
nate ability to degrade synthetic aromatics that often contaminate 
groundwater environments,due to exposure to naturally occurring 
recalcitrant aromatics in their environment. This study demonstrates 
that subsurface microbial communities are capable of utilizing lignin 
and humic acid breakdown products. Utilizers of these compounds 
were found to be present in most all the wells tested. Even the 
deepest aquifer tested had utilizers present for al! six of the 
aromatics tested. Highest counts for the aromatics tested were ob- 
served with the naturally occurring breakdown products of either 
lignin or humic acid. Carboxylic acids were found to be an impor- 
tant sole carbon source for groundwater bacteria possibly explained 
by the fact that they are produced by the oxidative cleavage of aro- 
matic ring structures. The carbohydrate sole carbon sources that 
demonstrated the greatest densities were ones commonly associ- 
ated with humics. This study indicates that utilization of naturally 
occurring aromatic compounds in the subsurface is an important 
nutritional source for groundwater bacteria. In addition, it suggests 
that adaptation to naturally occurring recalcitrant substrates is the 
origin of degradative pathways for xenobiotic compounds with anal- 
ogous structure. This work has important implications for in situ 
bioremediation as a method of environmental cleanup. 


17403 (YJT-89-10) Review on matrix diffusion Investige- 
tions of dissolved radionuclides in rocks: A literature survey. 
Suksi, S. (Helsinki Univ., Helsinki (Finland). Dept. of Radiochem- 
istry). Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). Jul 
1989. [207p.] Order Number DE93611278. Source: OSTI; NTIS; 
INIS. 

In this literature survey various experimental techniques used for 
measuring important parameters governing diffusion of nuclides 
through water-saturated porous media are described, and the par- 
ticular parameters obtained from each technique are discussed. 
Experiments in several countries (Sweden, Canada, the United 
Kingdom, Switzerland, Finland), where granites have been investi- 
gated are reviewed. (orig.). 


17404 (YJT-89-14) Automated phase picker and source lo- 
cation algorithm for local distances using a single three 
component seismic station. Saari, J. (Imatran Voima Oy, Vantaa 
(Finland)). Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). 
Dec 1989. [22p.] Order Number DE93611350. Source: OSTI; 
NTIS; INIS. 

The paper describes procedures for automatic location of local 
events by using single-site, three-component (3c) seismogram 
records. Epicentral distance is determined from the time difference 
between P- and S-onsets. For onset time estimates a special 
phase picker algorithm is introduced. Onset detection is accom- 
plished by comparing short-term average with long-term average 
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after muttiplication of north, east and vertical components of record- 
ing. For epicentral distances up to 100 km, errors seldom exceed 5 
km. The slowness vector, essentially the azimuth, is estimated in- 
dependently by using the Christoffersson et al. (1988) ‘polarization’ 
technique, although a priori knowledge of the P-onset time gives 
the best results. Differences between ‘true’ and observed azimuths 
are generally less than 12 deg C. Practical examples are given by 
demonstrating the viability of the procedures for automated 3c seis- 
mogram analysis. The results obtained compare favourably with 
those achieved by a miniarray of three stations. (orig.). 


17405 (YJT-—89-16) Drillings at Romuvaara in Kuhmo. 
Hinkkanen, H. (insinoeoeritoimisto Saanio ja Riekkola Oy, Helsinki 
(Finland)); Oehberg, A. Voimayhtioeiden Ydinjaetetoimikunta, 
Helsinki (Finland). Dec 1989. [83p.] (in Finnish). Order Number 
DE93611351. Source: OSTI; NTIS; INIS. 

According to Government's decision in principle Teollisuuden 
Voima Oy is obliged to make bedrock investigations for the final 
disposal of the spent fuel produced by its power plant in Olkiluoto. 
Areas in Kuhmo, Hyrynsaimi, Sievi, Konginkangas and Olkiluoto 
were selected for the preliminary site investigations to be carried 
out during years 1987-1992. In Romuvaara, Kuhmo the investiga- 
tion program was started in April 1987 During years 1987-1988 a 
deep borehole (979 m) and 4 about 500 m deep additional bore- 
holes were core drilled in the area. Various parameters were 
measured from the flushing water during the drilling. Corelogging 
included collecting detailed data of fractures and determining the 
weathering degree and petrographical properties. Rock mechanical 
properties, uniaxial compressive strength, Young's modulus and 
Poisson's ratio were measured from core samples. 


17406 (YJT-89-17) The weathering of core samples. Ham- 
mar, J. (Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Engineering Geology and Geophysics). Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Dec 1989. [69p.] (in Finnish). Order 
Number DE93611352. Source: OSTI; NTIS; INIS. 

Teollisuuden Voima OY (TVO) is carrying out a thorough re- 
search project in the suitability of Finnish bedrock for the disposal 
of spent nuclear fuel. The site investigations will go on until the 
year 2000. Incident to the extension of the research, the controlling 
of the occurrence of any major changes in the core samples during 
their storage will contribute useful information for later sample anal- 
yses. The weathering of core samples was investigated by a 
comparison between various normally stored samples (oldest from 
1918) and samples stored in nitrogen to prevent oxidation. The 
main point of interest were the possible chemical changes. In this 
preliminary work, the methods used were the analysis of the con- 
tent of water measured as loss of ignition (LOI) and as total water 
(H204) and the analysis of the oxidation stages of iron. These 
analyses were completed in the Chemistry Laboratory at the Geo- 
logical Survey of Finland. The energy dispersive spectrometry 
connected to the scanning electron microscope, X-ray fluorescence 
analysis, and polarization microscope were also used. 


17407 (YJT—92-15) Geophysical investigations in the 
Kivetty area, Finland: Summary report. Heikkinen, E. (ed.) (Fin- 
tact Ky, Helsinki (Finland)); Ahokas, H.; Paananen, M.; Oehberg, 
A.; Front, K.; Okko, O.; Pitkaenen, P. Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Sep 1992. [183p.] Order Number 
DE93611353. Source: OSTI; NTIS; INIS. 

Investigations were carried out at Kivetty site in Konginkangas, 
in central Finland, by geological, geophysical, geohydrological and 
geochemical methods in 1987-1991 to determine the suitability of 
the bedrock for the final disposal of spent nuclear fuel. Airborne, 
ground and borehole geophysical methods were used to study the 
rock type distribution, fracturing and hydraulic conductivity of the 
bedrock to a depth of one kilometre. 


5403 Environmental Sciences, Aquatic 


Refer also to citation(s) 14914, 15236, 15237, 15246, 15581, 
15584, 15597, 15706, 15707, 16035, 16036, 16149, 16217, 16984, 
17208, 17215, 17216, 17225, 17276, 17277, 17278, 17279, 17280, 
17281, 17282, 17294, 17301, 17306, 17313, 17314, 17326, 17327, 
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17331, 17336, 17339, 17342, 17344, 17381, 17400, 17440, 17479, 
17546, 17552, 18630 


17408 (AECS-G/RSS—-46) Environmental isotope study of 
the major karst springs in Damascus limestone aquifer sys- 
tems: Case of the Figeh and Barada springs. Kattan, Z. (Atomic 
Energy Commission, Damascus (Syrian Arab Republic). Dept. of 
Geology and Nuclear Ores). Atomic Energy Commission, Damas- 
cus (Syrian Arab Republic). Oct 1992. [89p.] (in Arabic). Order 
Number DE93617261. Source: OSTI; NTIS (US Sales Only); INIS. 
Atmospheric precipitation, major karst spring and several 
springs, piezometers and wells in the south-western part of Syria 
have been investigated using chemical and environmental isotope 
techniques. Precipitation in the western part of the country is found 
to be generally characterized by high deuterium excess (d = 19%). 
Altitude effect is shown up by a depletion of heavy isotopes of 
about -0.23 and -1.65% per 100 meters for oxygen-18 and deu- 
terium respectively. Groundwater bodies from different aquifer 
systems can be differentiated by their chemical and isotopic con- 
tents. Stable isotopes, also, show the elevation of the recharge 
zones of the major karst springs in Damascus limestone aquifer 
systems as well as the interconnection between these aquifers, 
especially during flood period. The mean residence time of ground- 
water in Figeh main spring was evaluated to be 50 years in 
adopting model with exponential time distribution. On a basis of this 
evaluation, value of about 3.9 billion cubic meter was obtained for 
the groundwater reservoir size. (author). 28 refs., 28 figs., 4 tabs. 


17409 (DOE/ER/61426-1) Moored instrument for time se- 
ries studies of primary production and other microbial rate 
processes: Progress report. Taylor, C.D.; Doherty, K.W. Woods 
Hole Oceanographic Institution, MA (United States). 20 Jan 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER61426. Order Number DE93010148. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this project is to build and test a Time Series Sub- 
mersible Incubation Device (TS-SID) capable of the autonomous in 
situ measurement of phytoplankton production and other rate pro- 
cesses for a period of up at least three months. The instrument is 
conceptually based on a recently constructed Submersible Incuba- 
tion Device (SID). The TS-SID is to possess the ability to 
periodically incubate samples in the presence of an appropriate 
tracer, and to store 94 chemically fixed subsamples for later analy- 
sis. The TS-SID has been designed to accurately simulate the 
natural environment, and to avoid trace metal contamination and 
physical damage to cells. Devices for biofouling control of internal 
and external surfaces are to be incorporated into the instrument. 
After the time series capabilities of the instrument have been suc- 
cessfully evaluated by medium-term coastal time series studies (up 
to one month), longer-term coastal time series studies (2-3 
months) will be conducted to evaluate the biofouling prevention 
measures that have been used with the instrument. 


17410 (DOE/OR-01-1111-D1) Phase 2 sampling and analy- 
sis plan, Quality Assurance Project Plan, and environmental 
health and safety plan for the Clinch River Remedial investiga- 
tion: An addendum to the Clinch River RCRA Facility 
Investigation plan: Energy Systems Environmental Restora- 
tion Program; Clinch River Environmental Restoration 
Program. Cook, R.B.; Adams, S.M.; Beauchamp, J.J.; Bevelhimer, 
M.S.; Blaylock, B.G.; Brandt, C.C.; Etnier, E.L.; Ford, C.J.; Frank, 
M.L.; Gentry, M.J.; Greeley, M.S.; Halbrook, R.S.; Harris, R.A.; 
Holladay, S.K.; Hook, L.A.; Howell, P.L.; Kszos, L.A.; Levine, 
D.A.;Oak Ridge National Lab., TN (United States). Dec 1992. 
265p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/ER-156-D1). Order 
Number DE93006273. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication 4024. 

This document contains a three-part addendum to the Clinch 
River Resource Conservation and Recovery Act (RCRA) Facility In- 
vestigation Plan. The Clinch River RCRA Facility Investigation 
began in 1989, as part of the comprehensive remediation of facili- 
ties on the US Department of Energy Oak Ridge Reservation 
(ORR). The ORR was added to the National Priorities List in De- 
cember 1989. The regulatory agencies have encouraged the 





adoption of Comprehensive Environmental Response, Compensa- 
tion, and Liability Act (CERCLA) terminology; therefore, the Clinch 
River activity is now referred to as the Clinch River Remedial 
Investigation (CRRI), not the Clinch River RCRA Facility Investiga- 
tion. Part 1 of this document is the plan for sampling and analysis 
(S&A) during Phase 2 of the CRRI. Part 2 is a revision of the Qual- 
ity Assurance Project Plan for the CRRI, and Part 3 is a revision of 
the Environmental Health and Safety Plan for the CRRI. The 
Clinch River Ri (CRRI) is designed to address the transport, fate, 
and distribution of waterborne contaminants (radionuclides, metals, 
and organic compounds) released from the DOE Oak Ridge Reser- 
vation (ORR) and to assess potential risks to human health and 
the environment associated with these contaminants. Primary ar- 
eas of investigation are Melton Hill Reservoir, the Clinch River from 
Melton Hill Dam to its confluence with the Tennessee River, Poplar 
Creek, and Watts Bar Reservoir. The contaminants identified in the 
Clinch River/Watts Bar Reservoir (CR/WBR) downstream of the 
ORR are those associated with the water, suspended particles, de- 
posited sediments, aquatic organisms, and wildlife feeding on 
aquatic organisms. The purpose of the Phase 2 S&A Plan is to de- 
scribe the proposed tasks and subtasks developed to meet the 
primary objectives of the CRRI. 


17411 (DOE/RL-92-26-3) Quarterly report of RCRA ground- 
water monitoring data for period July 1, 1992—September 30, 
1992. USDOE Richland Operations Office, WA (United States). Jan 
1993. 417p. Sponsored by USDOE, Washington, DC (United 

tates). Order Number DE93008839. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Hanford Site interim-status groundwater monitoring projects are 
conducted as either background, indicator parameter evaluation, or 
groundwater quality assessment monitoring programs as defined in 
the Resource Conservation and Recovery Act of 1976 (RCRA); and 
interim Status Standards for Owners and Operators of Hazardous 
Waste Treatment, Storage, and Disposal Facilities, as amended (40 
CFR 265). Compliance with the 40 CFR 265 regulations is required 


by the Washington Administrative Code (WAC) 173-303. This report 
contains data from Hanford Site groundwater monitoring projects. 


17412 (DOE/UMTRA-050131-0000) Policy and procedures 
for classification of Class Ill groundwater at UMTRA Project 
sites: Final. Jacobs Engineering Group, inc., Albuquerque, NM 
(United States); USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Mar 1989. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93005946. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) has recently 
proposed groundwater regulations for the US Department of En- 
ergy’s )DOE) Uranium Mill Tailings Remedial Action (UMTRA) 
Project. These regulations allow the application of supplemental 
standards at UMTRA Project sites in specific situations. The desig- 
nation of groundwater as Class Ill permits the application of 
supplemental standards. This document discusses a final UMTRA 
Project policy and procedures for identifying Class Ill groundwater, 
including identification of a review area, definition of water quality, 
quantification of aquifer yield, and identification of methods reason- 
ably employed for public water supply systems. These items, either 
individually or collectively, need to be investigated in order to de- 
termine if groundwaters at UMTRA Project sites are Class Ill. This 
document provides a framework for the DOE to determine Class III 
groundwaters. 


17413 (DOE/UMTRA-400671-0000) Technical framework for 
groundwater restoration. Jacobs Engineering Group, _inc., 
Pasadena, CA (United States); USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Apr 1991. 96p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. Order Num- 
ber DES3005948. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the technical framework for groundwater 
restoration under Phase Il of the Uranium Mill Tailings Remedial 
Action (UMTRA) Project. A preliminary management plan for 
Phase I! has been set forth in a companion document titled “Pre- 
planning Guidance Document for Groundwater Restoration”. 
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General principles of site characterization for groundwater restora- 
tion, restoration methods, and treatment are discussed in this 
document to provide an overview of standard technical approaches 
to groundwater restoration. 


17414 (DOE/UMT RA-400686-0000) Review and analysis of 
proposed EPA groundwater standards for the UMTRA Project: 
Summary report. Jacobs Engineering Group, inc., Albuquerque, 
NM (United States); USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Oct 1987. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93005944. Source: OSTI; NTIS; GPO Dep. 

The Title | groundwater standards for inactive uranium mill tail- 
ings sites, which were promulgated on January 5, 1983, by the US 
Environmental Protection Agency (EPA) for the Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, were remanded to the EPA 
on September 3, 1985, by the US Tenth Circuit Court of Appeals. 
The Court instructed the EPA to compile genera! groundwater stan- 
dards for all sites. On September 24, 1987, the EPA published 
proposed standards in response to the remand. This Summary Re- 
port includes an evaluation of the potential effects of the proposed 
EPA groundwater standards on the UMTRA Project as well as a 
discussion of the DOE's position on the proposed standards. This 
report is accompanied by a detailed Technical Report and Appen- 
dices which provide supporting information and analyses. This 
Summary Report results from a study undertaken to: determine the 
impact of the proposed standards on the UMTRA Project; and rec- 
ommend provisions for the implementation of the final standards 
that will minimize adverse impact to the conduct of the UMTRA 
Project while ensuring protection of human health and the environ- 
ment. Specifically, the following were considered: the flexibility of 
the proposed standards; interpretations of the proposed standards; 
the extent of aquifer restoration that may be required to implement 
the proposed standards at each site; the costs of aquifer restora- 
tion; and design changes necessary to meet the standards. 


17415 (GTK-YST-74) Light-weight double packer equip- 
ment for water sampling and hydraulic measurements in deep 
drill holes. Laaksoharju, M. (Royal Institute of Technology, Stock- 
holm (Sweden)); Ahonen, L.; Blomqvist, R. Geologian 
Tutkimuskeskus, Espoo (Finland). 1991. [34p.] Order Number 
DE93611357. Source: OSTI; NTIS; INIS. 

The need to characterize deep and shallow bedrock hydrological 
conditions in remote terrains encouraged the development of an in- 
expensive, fast and easily transportable double packer sampler, 
with the principal objective of combining water sampling and hy- 
draulic measurement facilities within the same equipment. The 
equipment is mainly used in narrow (46 mm) drill holes down to a 
depth of about 800 m, but versions capable of operating in larger 
drill holes have also been constructed. The equipment can be 
operated by a single person. The present paper outlines the con- 
structional and operational principles of the equipment and 
presents selected examples of its application. The equipment is 
based on soft, hydraulically expandable packers which isolate the 
required section of the drill hole. The inflation and deflation of the 
packers is controlled by a single tube, through which the water 
sample is also withdrawn. The uppermost part of the tube is di- 
vided into two branches, in which the pumping action is generated 
by cyclic pressure pulses applied to one of the branches. 


17416 (GTK-YST-77) Hydrogeochemical interaction in Pal- 
mottu natural analogue site based on drillhole R346. Pitkaenen, 
P. (Technical Research Centre of Finland, Espoo (Finland). Road, 
Traffic and Geotechnical Lab.); Leino-Forsman, H.; Ollila, K.; Aho- 
nen, L. Geologian Tutkimuskeskus, Espoo (Finland). 1991. [40p.] 
(In Finnish). Order Number DE93611373. Source: OSTI; NTIS; 
INIS. 

The interaction between bedrock and groundwater in the 
uranium mineralization of Palmottu, a natural analogue site for ra- 
dionuclide migration at Nummi-Pusula, Southern Finland, has 
been investigated. Thermodynamic equilibrium computations 
(PHREEQE) have been used in modelling geochemical evolution of 
groundwater. Results are based on one drillhole R346 and, thus, 
interpretation to wider area is restricted. 
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17417 (GTK-YST-79) Hydrogeologiset tutkimukset Out- 
okummun Sukkulansalossa 1991. Ahonen, L.; Hakkarainen, V. 
Geological Survey of Finland, Espoo (Finland). 1992. [49p.] Order 
Number DE93620738. Source: OSTI; NTIS; INIS. 

The present study is a continuation of a deep groundwater re- 
search program in the Outokumpu region, Eastern Finland. The 
aim of the study is to improve the understanding of the factors and 
processes contributing to the evolution of saline deep bedrock wa- 
ters. A general target of the work is to produce reference data for 
the hydrogeological and mineralogical investigations involved in the 
nuclear waste disposal research. 


17418 (HW-7-5243) Columbia River temperature study at 
100-F Area. Lewis, W.R.; Rohrbacher, R.A. Hanford Atomic Prod- 
ucts Operation, Richland, WA (United States). 22 Oct 1946. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009982. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In August 1946 it was discovered that two effluent lines near the 
Columbia River at Hanford were damaged. The upstream effluent 
line has broken off 37 fact from the shoreline and the downstream 
effluent line had been bent and partly broken seventeen feet from 
shoreline and has swung downstream to a point about 50 feet from 
shorelines. This study was made to determine how fast and in 
what fashion the temperature of the effluent water is dissipated in 
the Columbia River under the present conditions and to compare 
this to a previous survey made when the effluent lines were be- 
lieved to be in their original position. 


17419 (IG—92/01) The tritium content of precipitation and 
surface water in Austria in 1991. Rank, D. (Geotechnisches Inst., 
Bundesversuchs- und Forschungsanstalt Arsenal, Vienna (Aus- 
tria)); Rajner, V.; Lust, G. Bundesversuchs- und Forschungsanstalt 
Arsenal, Vienna (Austria). 1992. [35p.] (In German). Order Number 
DE93614872. Source: OSTI; NTIS (US Sales Only); INIS. 

This report includes weighted monthly 3H-means for 23 precipita- 
tion sampling stations, ~H-concentrations of daily precipitation 
samples from the station Wien-Arsenal, and °H-concentrations of 
monthly samples from 17 surface water sampling stations. (au- 
thors). 


17420 (INFO-0392) Hydrology of Quirke and Panel ura- 
nium tailings basins. King, R.M. (Shawinigan Lavalin Inc. 
(Canada)); MacPhie, L. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1991. [175p.] Order Number DE93611374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The research project described by this report provides the AECB 
with an independent assessment of the ‘saturated tailings concept’ 
for the decommissioning of tailing areas at the Rio Algom Quirke 
and Panel uranium mines near Elliot Lake in Northern Ontario. 
Hydrologic and hydraulic modelling for each facility showed the in- 
terrelation between the design of the water-level control facilities 
and the water levels in each cell for design flood and extreme low- 
flow conditions, taking into account all water-balance components. 
The estimate of seepage rates through the tailings mass is identi- 
fied as a critical issue. 


17421 (INIS-mf-13383) Dynamics of contamination of sur- 
face waters with natural radionuclides in the region Yana - 
Doini Bogrov. Dimitrov, M. (Ministerstvo na Okolnata Sreda, Sofia 
(Bulgaria)). Meditsinska Akademiya, Sofia (Bulgaria). Jun 1991. 
[6p.] (In Bulgarian). (CONF-9106416—: 13. colloquium ‘Physics in 
the preservation of the man and its environment. The impact of the 
anthropogenic activity on the state of waters in Bulgaria’, 
G'olechitsa (Bulgaria), 7-9 Jun 1991). Order Number DE93611360. 
Source: OSTI; NTIS (US Sales Only); INIS. 

World movement 'Ecoforum for Peace’; International Society 
'Physicians and Nature’; International Academy ‘Medici’. 

Mandatory contro] data for the specific volume activities of ura- 
nium and radium in the surface waters in the area of a uranium 
mine near Sofia city are presented. The average annual values for 
different points vary within wide limits and depend mainly on the 
natural dilution of the waters. The highest are contents in the drain 
waters, investigated below the dike of the waste depository; the 
lowest - in the region of Lesnovska river; the relationship is about 
215:1 for uranium and 28:1 for radium. Maximal average annual 
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values in the period 1980 - 1989 are registered for 1985 - 1987. 
The shallow underground waters also contain uranium and radium 
- about 1.6 - 134.0 mg/l and 16 - 125 mBq/I. Although their radio- 
logical parameters are up to the standards for drinking waters, due 
to the abnormal contents of sulfates, manganese, iron, copper and 
other heavy metals, these waters are used only for irrigation. 3 
figs., 2 refs. 


17422 (INIS-mf-14125) Acquisition and evaluation of tri- 
tium, *He and '4C data within the scope of the World Ocean 
Circulation Experiment (WOCE). Final report. Bayer, R. Heidel- 
berg Univ. (Germany). Inst. fuer Umweltphysik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1992. 20p. (In 
German). Contract BMFT 03F0539A. Order Number DE93780253. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This concluding report describes the Heidelberg tracer works 
within the scope of the WOCE-project. First the tasks of the project 
and the technical frame are shortly presented. Then the planning 
and course of the works is gone into and first results are given. 
(orig/BBR). 


17423 (LUTVDG-TVTG—1006) On the combination of iso- 


tope hydrogeology with regional flow and transport modelling. 
Barmen, G.A. Lund Univ. (Sweden). Dept. of Engineering Geology. 
1992. [209p.] Order Number DE93611358. Source: OSTI; NTIS; 
INIS. 


Many different methods and tools can be used when trying to im- 
prove the information basis on which decisions are made for 
maintaining a quantitatively and qualitatively safe, long-term use of 
groundwater resources. In this thesis, classical hydrogeological ex- 
aminations, hydrochemical investigations, environmental isotope 
studies, computerized groundwater flow modelling and radioisotope 
transport modelling have been applied to the large system of reser- 
voirs in the sedimentary deposits of southwestern Scania, Sweden. 
The stable isotopes *H, '®O and '°C and the radioactive 9H and 
14C have been measured and the results obtained can improve the 
estimations of the periods of recharge and the average circulation 
times of the groundwater reservoirs studied. A groundwater flow 
model based on finite difference techniques and a continuum ap- 
proach has been modified by data from traditional hydrogeological 
studies. The computer code, NEWSAM, has been used to simulate 
steady-state and transient isotope transport in the area studied, 
taking into account advective transport with radioactive decay. The 
interacting groundwater resevoirs studied have been represented 
by a three-dimensional system of grids in the numerical model. A 
major merit of this combination of isotope hydrogeology and re- 
gional flow and transport modelling is that the isotope transport 
simulations help to demonstrate where zones particularly vulnerable 
to pollution are situated. These locations are chiefly the results of 
the hydrogeological characteristics traditionally examined, but they 
are revealed by means of the transport model. Subsequent, more 
detailed investigations can then be focussed primarily on these vul- 
nerable zones. High contents of radioisotopes in the main aquifer 
of southwestern Scania may indicate that groundwater withdrawals 
have stimulated recharge from shallow aquifers and surface waters 
and that the risk of pollution has increased. (196 refs.) (au). 


17424 (NRCN(TN)—139) Development of a computer pro- 
gram for the determination of CaCO, precipitation level using 
the Langellier Index and precipitation potential. Hayon, J.; Bet- 
telheim, Josseph Armand. Israel Atomic Energy Commission, 
Beersheba (Israel). Nuclear Research Center-Negev. Dec 1992. 
[22p.] (In Hebrew). Order Number DE93619228. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The precipitation level of CaCOs in water cooling towers can be 
related to two parameters:. Langellier Index and precipitation po- 
tential. These two parameters were calculated using a computer 
program which takes into consideration the temperature, pH, the 
calcium ion, bicarbonate concentration as well as the total dis- 
solved solids (TDS) concentration (authors). 


17425 (OEFZS—4633) Contamination measurements in 
Austria) and Germany. Mueck, K. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Jun 1992. [19p.] 
(In German). Order Number DE93614975. Source: OSTI; NTIS 
(US Sales Only); INIS. 





Data on cumulative Cs-137 and Sr-90 depositions both from 
nuclear weapons tests and the Chernobyl accident in Austria, Ger- 
many, UK and USA are given as well as the time dependence of 
Cs-137 concentrations from 1986 to 1992 in nutrients and drinking 
water in Austria and Germany. Finally the dose-to-population from 
the Chernobyl accident is compared to the natural radiation and 
even to that resulting from energy-saving sealing measures in liv- 
ing rooms. (Quittner). 


17426 (ORNUCDIAC-59) Surface water and atmospheric 
carbon dioxide and nitrous oxide observations by shipboard 
automated gas chromatography: Results from expeditions be- 
tween 1977 and 1990. Weiss, R.F. (Scripps institution of 
Oceanography, La Jolla, CA (United States)); Van Woy, F.A.; 
Salameh, P.K.; Sepanski, R.J. Oak Ridge National Lab., TN 
(United States). Carbon Dioxide Information Analysis Center. Dec 
1992. 132p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC05-840R21400. (SIO—92-11;NDP—044). 
Order Number DES93005841. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3987. 

This document presents the results of surface water and 
atmospheric carbon dioxide (CO) and nitrous oxide (N2O) mea- 
surements carried out by shipboard gas chromatography over the 
period 1977-1990. These data include results from 11 different 
oceanic surveys for a total of 41 expedition legs. Collectively, they 
represent a globally distributed sampling that includes locations in 
the Atlantic, Pacific, Indian, and Southern Oceans, as well as the 
Mediterranean and Red Seas. The measurements were made by 
an automated high-precision shipboard gas chromatographic sys- 
tem developed during the late 1970s and used extensively over the 
intervening years. This instrument measures CO2 by flame ioniza- 
tion after quantitative reaction to methane in a stream of hydrogen. 
Nitrous oxide is measured by a separate electron capture detector. 
The chromatographic system measures 196 dry-gas samples a 
day, divided equally among the atmosphere, gas equilibrated with 
surface water, a low-range gas standard, and a high-range gas 
standard. 


17427 (PINSTECH-RIAD-129) Measurement of carbon-14 In 
hydrological samples. Hussain, S.D. (Pakistan Inst. of Nuclear 
Science and Technology, Islamabad (Pakistan). Radiation and Iso- 
tope Application Div.). Pakistan Inst. of Nuclear Science and 
Technology, Islamabad (Pakistan). Radiation and Isotope Applica- 
tion Div. Nov 1991. [54p.] Order Number DE93617262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thermal neutrons produced by cosmic rays or nuclear weapon 
tests interact with atmospheric nitrogen resulting in the formation of 
radiocarbon which, after oxidation into carbon dioxide, follows the 
natural carbon cycle. The partial pressure of carbon dioxide in the 
soil is several times that in the atmosphere due to plant root respi- 
ration and decay of organic matter. Water absorbs biogenic carbon 
dioxide while percolating through the unsaturated zone. The carbon 
content of groundwater is mainly in the form of bicarbonate ions. 
The extraction of carbon from water sample as barium carbonate is 
carried out in the field. Benzene is synthesised from the carbonate 
sample. The activity of radiocarbon in the synthesised benzene is 
determined by using a liquid scintillation analyzer. Details of sam- 
pling procedure, benzene synthesis, counter calibration and 
treatment of sample data have been given. 7 figs. (author). 


17428 (PINSTECH-RIAD-130) An isotopic approach to 
study the recharge mechanism in Haripur plain contribution to 
the area from Tarbela and Khanpur lakes. Sajjad, M.|.; Tasneem, 
M.A.; Khan, I.H.; Ahmad, M.; Akram, W. Pakistan Inst. of Nuclear 
Science and Technology, Islamabad (Pakistan). Radiation and Iso- 
tope Application Div. Jan 1992. [26p.] Order Number DE93617266. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Environmental isotopic investigation were carried out in Haripur 
plain to determine the recharge mechanism in the area. The 
Haripur plain is bounded by river Doar (that falls in Tarbela lake) in 
the north mountain ranges in the east and west, while the river 
Haro flows on the south eastern boundary upon which Khanpur 
dam has been built. Effort were made to identify the different 
sources which recharge the aquifer in the area. Isotopic data re- 
veals that the major source of recharge is the rainfall on adjoining 
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hills There is no contribution of Tarbela and Khanpur lakes. The 
residence time varies from a few years to more than fifty years de- 
pending upon the geology of the area. 14 figs. (author). 


17429 (PINSTECH-RIAD-132) Isotopic study of waterlog- 
ging and salinization in Peshawar valley. Qureshi, R.M.; Sajjad, 
M.I.; Ahmed, M.; Hussain, S.D.; Tasneem, M.A.; Fritz, P. Pakistan 
Inst. of Nuclear Science and Technology, Islamabad (Pakistan). 
Radiation and Isotope Application Div. Apr 1992. [30p.] Order 
Number DE93617267. Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed account of the application of isotope and geochemical 
techniques in the study of waterlogging and selenization of agricul- 
tural lands in Peshawar valley area is presented. Precipitation 
sampies, surface /groundwater samples and aqueous sulphate 
were analysed for tritium and stable isotope ratios of hydrogen, 
oxygen and sulphur. The data show that the artesian aquifer is 
recharged by the precipitation at high mountain whereas local pre- 
cipitation and irrigation canal waters are mainly responsible for the 
recharge and waterlogging in the unconfined aquifer. In some parts 
of the valley, upward leakage from artesian water is found to cause 
waterlogging. The valley area contains water recharged after 1953. 
The chemical quality of the shallow groundwater is quite poor as 
compared to that of deep groundwater. 18 figs. (author). 


17430 (PINSTECH-RIAD-133) Study of groundwater 
recharge in Rechna Doab using isotope techniques. Sajjad, 
M.I.; Tasneem, M.A.; Ahmed, M.; Hussain, S.D.; Khan, |.H.; Akram, 
W. Pakistan Inst. of Nuclear Science and Technology, Islamabad 
(Pakistan). Radiation and Isotope Application Div. Apr 1992. [21p.] 
Order Number DE93617263. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Isotopic studies were performed in the Rechna Doab area to 
understand the recharge mechanism, investigate the relative contri- 
butions from various sources such as rainfall, rivers and canal 
system and to estimate the turn over times and replenishment rate 
of groundwater. The isotopic data suggest that the groundwater in 
the project area can be divided into different zones each having its 
own characteristic isotopic composition. The enriched isotopic 
values show rain recharge and depleted isotopic values are associ- 
ated with river/canal system while the intermediate isotopic values 
show a mixing of two or more sources of water. The major contri- 
bution, however, comes from canal systern. The isotopic data 
suggest that there is no quick movement of groundwater in the 
area. 18 figs. (author). 


17431 (PNL-8472) Three-year summary report of biologi- 
cal monitoring at the Southwest Ocean dredged-material 
disposal site and additional locations off Grays Harbor, Wash- 
ington, 1990-1992. Antrim, L.D. (Battelle Marine Research Lab., 
Sequim, WA (United States)); Shreffler, D.K.; Pearson, W.H.; Culli- 
nan, V.l. Pacific Northwest Lab., Richland, WA (United States); 
Battelle/Marine Sciences Lab., Sequim, WA (United States). Dec 
1992. 78p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93005668. Source: OSTI; NTIS; GPO Dep. 

The Grays Harbor Navigation Improvement Project was initiated 
to improve navigation by widening and deepening the federal chan- 
nel at Grays Harbor. Dredged-material disposal sites were selected 
after an extensive review process that included inter-agency agree- 
ments, biological surveys, other laboratory and field studies, and 
preparation of environmental impact statements The Southwest 
Site, was designated to receive materials dredged during annual 
maintenance dredging as well as the initial construction phase of 
the project. The Southwest Site was located, and the disposal op- 
erations designed, primarily to avoid impacts to Dungeness crab. 
The Final Environmental Impact Statement Supplement for the 
project incorporated a Site Monitoring Plan in which a tiered ap- 
proach to disposal site monitoring was recommended. Under Tier | 
of the Site Monitoring Plan, Dungeness crab densities are 
monitored to confirm that large aggregations of newly settled Dun- 
geness crab have not moved onto the Southwest Site. Tier 2 
entails an increased sampling effort to determine whether a change 
in disposal operations is needed. Four epibenthic surveys using 
beam trawls were conducted in 1990, 1991, and 1992 at the 
Southwest Site and North Reference area, where high crab con- 
centrations were found in the spring of 1985. Survey results during 
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these three years prompted no Tier 2 activities. Epibenthic surveys 
were also conducted at two nearshore sites where construction of 
sediment berms has been proposed. This work is summarized in 
an appendix to this report. 


17432 (SNV-4076) Release of PCB and mercury from fibre 
sediments. Elert, M. (Kemakta Consultants Co., Stockholm (Swe- 
den)); Hoeglund, L.O.; Lindgren, M. Swedish Environmental 
Protection Agency, Solna (Sweden). 1992. 77p. Order Number 
DE93778469. Source: OSTI; NTIS. 

The present study considers the environmental consequences of 
fibre sediments contaminated with mercury and PCBs. Release 
rates of contaminants from fibre sediments, before and after reme- 
dial actions involving dredging and land disposal, are compared. 
The mechanisms for the release of contaminants have been identi- 
fied and quantified for both situations. Mathematical models are 
formulated and solved analytically or numerically. Calculations 
show the impact of sorption effects, diffusion, advection, erosion, 
sedimentation and release to the atmosphere. Chemical conditions, 
degradation and production are also studied. The relative impor- 
tance of the different mechanisms is hard to determine due to lack 
of reliable input data. However, sorption, erosion, advection and 
probably also release to the atmosphere will be the most important 
mechanisms in the case without any remedial actions. In the case 
of dredging and land disposal, sorption, advection and possibly 
also release of volatile compounds to the atmosphere will deter- 
mine the release rate. The study is focused on two contaminants, 
mercury and PCB. For mercury the most important parameters are: 
sorption into the fibre material, chemical form, volatility and 
biomethylation and demethylation. For PCB the most important pa- 
rameters are: sorption onto the fibre material, chemical form and 
possible microbial degradation. The release rate from the fibre sed- 
iment has been estimated to be up to about 4 mg/m?,yr for PCB 
and 5 mg/m*,yr for mercury, depending on the higher volatility. The 
release rate from the land disposal has been estimated to 0.3 mg/ 
m?,yr for PCB and 1.6 mg/m*,yr for mercury, where 1.3 mg/m?,yr 
is released to the atmosphere. (99 refs., 14 figs., 13 tabs.) (au). 


17433 
in Sweden: Proposals from a working group. Wiederholm, T. 
(Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Center 
for Environmental Monitoring). Swedish Environmental Protection 
Agency, Solna (Sweden). Sep 1992. 151p. Order Number 
DE93778474. Source: OSTI; NTIS. 

With 9 p Swedish summary. 

The proposed Freshwater Monitoring Program presented in this 
report addresses the environmental monitoring goals recently pro- 
posed by the Swedish Environmental Protection Agency. The 
overall objective for the Nation’s freshwater resources is ‘Native 
species should occur in stable, well-balanced populations, and pol- 
lution should not limit the values of water as a fisheries, recreation, 
and raw water resource’ (SEPA 1990b). This place two aspects in 
focus, namely, * the biodiversity of freshwater system and * water 
as a resource. In addition, the Freshwater Monitoring program 
should indicate losses of material from terrestrial ecosystems and 
the loading of substances, such as nutrients, to marine areas. Indi- 
cators relevant to these various aspects have been proposed by 
the working group. The primary objective was to select biological 
indicator variables that, as much as possible, directly reflect the 
quality and usability of water as a resource. In some cases surro- 
gate variable may, however, be used. These may be chemical 
variables which indirectly reflect biological conditions, when ade- 
quate knowledge of the relationship between the measured 
chemical and biological response variable is known. A number of 
physico-chemical variables are also needed to support the evalua- 
tion of biological data. (88 refs., 5 figs., 21 tabs.) (au). 


17434 (STUK-A-90) Monitoring of radionuclides in the 
Baltic Sea in 1988: Supplement 1 to Annual Report STUK-A-— 
89. Saxen, R.; Ikaeheimonen, T.K.; Illus, E. Finnish Centre for 
Radiation and Nuclear Safety (STUK), Helsinki (Finland). Dec 1989. 
[24p.] Order Number DE93611361. Source: OSTI; NTIS; INIS. 
Monitoring of radioactive substances in the Baltic Sea was con- 
tinued within the framework of the Finnish national monitoring 
programme. Samples of sea water, bottom sediment and fish were 
collected for radionuclide analyses. All samples were analysed for 
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gamma-emitting radionuclides and partly also for Sr and 
transuranic elements. The activity concentrations of '57Cs were 
about 120 Ba/m® in the surface water of the Bothnian Bay, 220- 
320 Baq/m® in the Bothnian Sea, 120-230 Ba/m® in the Gulf of 
Finland and 150-170 Ba/m® in the Baltic Proper. in the open Gulf 
of Finland and Bothnian Sea the 'S’Cs concentrations of surface 
water were about 20 and 55 % of the maximum values in 1986. 
The total amounts of 'S’Cs in bottom sediments ranged from 1700 
to 16000 Baq/m?. In the Gulf of Bothnia and Gulf of Finland the total 
amounts of 'S7Cs were about 5-6 times higher in 1988 than before 
the Chernobyl accident and 3 times higher in the northern Baltic 
Proper. The 'S’Cs concentrations in Baltic herring ranged from 20 
to 37 Ba/kg fresh weight and in pike from 38 to 160 Ba/kg fresh 
weight, the maximum values being in samples supplied from the 
Vaasa archipelago. The internal radiation dose to Finnish people 
caused by the consumption of Baltic Sea fish in 1988 was about 
0.009mSv. (orig.). 


17435 (STUK-B-VALO-71) Study of radioactive substances 
in the Baltic Sea in 1988-1989. Anisimov, V.V. (V.G. Khiopin Ra- 
dium Institute, St. Petersbourg (USSR)); Gavrilov, V.M.; 
Gritchenko, Z.G.; Ivanova, L.M.; Orlova, T.E.; Tishkov, V.P.; 
Tishikova, N.A.; Ikaeheimonen, T.K.; Illus, E.; Saxen, R.; Suomela, 
M. Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Oct 1991. [44p.] Order Number DE93614215. 
Source: OSTI; NTIS; INIS. 

This report presents the results of a joint study on radionuclides 
in the water and sediments of the Baltic Sea, in the waters of 
rivers discharging into the Baltic Sea, and in deposition in the re- 
gion of the Gulf of Finland. The study was carried out by the V.G. 
Khlopin Radium Institute (St. Petersburg, USSR) and the Finnish 
Centre for Radiation and Nuclear Safety (Helsinki, Finland). Con- 
centrations of 9H, °°Sr, gamma-emitting radionuclides, °8Pu and 
239 240Pu were determined. The radiation situation in the Baltic Sea 
in 1988-1989 was determined from the contamination originating 
from the Chernobyl accident. The contamination levels in both the 
surface and near-bottom waters of the Baltic Sea in general lev- 
elled off in 1989. A preliminary assessment of a 'S’Cs inventory in 
the Gulf of Finland in 1988-1989 gave a level approximately 10 
times higher than that for 1985. (orig.). 


17436 (VYH-PUB-10) Acidification of lakes in Finland: 
Regional estimates of lake chemistry and critical loads: Mod- 
elling the dynamics of a large sea area. Forsius, M. National 
Board of Waters and Environment, Helsinki (Finland). 1992. 37p. 
Order Number DE93778331. Source: OSTI; NTIS. 

This study summarizes the work carried out for assessing the 
regional extent of acidification and the critical loads of acidic depo- 
sition for lakes in Finland. A statistically based survey was 
conducted in the autumn of 1987 as part of the Finnish Acidification 
Research Programme (HAPRO). The lakes for the survey (n=987) 
were selected by a two-stage cluster sampling procedure from two 
separate subregions, together covering the entire country. Sulphate 
concentrations in the lakewaters generally corresponded to the 
pattern of sulphur deposition, being highest in southern Finland. Ni- 
trate concentrations were on average very low throughout the 
country. The acidity of Finnish lakes reflects the interaction of the 
atmospheric acidic loading, catchment sensitivity, and inputs of high 
amounts of catchment derived organic acidity. Two steady-state 
models for calculating the critical loads for lakes were developed 
and applied on a regional scale. Considerable effort was devoted to 
the derivation of input data and to the estimation of the uncertainty 
of key model parameters. The critical loads of sulphur and nitrogen 
for Finnish lakes show a substantial variability on both small and 
large spatial scale. The highest exceedance is presentiy estimated 
for lakes in south-eastern parts of the country, where more than 70 
% of the lakes would require a reduction in the total (potentially) 
acidifying load. The evaluation of two emission scenarios showed 
that only Maximum Feasible Reductions’ would be sufficient for 
protecting most Finnish lakes from the detrimental impacts of acidic 
deposition. The results of the critical load calculations form a basis 
for seeing national targets for emission reductions in Finland. 


17437 (YJT-92-16) Ground water chemistry and water-rock 
interaction at Kivetty. Pitkaenen, P. (Technical Research Centre 
of Finland, Espoo (Finland). Road, Traffic and Geotechnical Lab.); 





Snellman, M.; Leino-Forsman, H. Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Oct 1992. [64p.] Order Number 
DE93611375. Source: OSTI; NTIS; INIS. 

The geochemistry of the groundwater at one of the investigation 
areas for nuclear waste, Kivetty (Kongingas) in central Finland is 
evaluated. The hydrogeological data is collected from boreholes 
drilled down to 1000-m depth into crystalline bedrock. The interpre- 
tation is based on groundwater chemistry and isotope data, 
mineralogical data and the structure and hydrology of the bedrock, 
using correlation diagrams and thermodynamic calculations 
(PHREEQE). The hydrogeochemistry and major processes control- 
ling the groundwater chemistry are discussed. 
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17438 (SNV-4007) Lichen sensitivity and air pollution - a 
review of literature data. Insarova, |.D. (Moscow State Univ. 
(Russian Federation)); Insarov, G.E.; Semenov, S.M.; Braaken- 
hielm, S.; Hultengren, S.; Martinsson, P.O. Swedish Environmental 
Protection Agency, Solna (Sweden). 1992. 72p. Order Number 
DE93778468. Source: OSTI; NTIS. 

The paper summarizes the estimates of epiphytic lichen sensitiv- 
ity to air pollution performed by various authors. Principles and 
methods for unifying diverse information on lichen sensitivity are 
presented. The summarizing table contains data on about 250 
lichen species growing on tree-phorophytes of 15 taxa in Europe, 
Asia and part of North America. Air pollutants include SO2, NOx, 
CO, dust, heavy metals, etc. Data are given that provide a basis 
for construction of an index (integral index) for detection of trends 


and other changes in epiphytic lichens as a response to air pollu- 
tion. (au). 
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17439 (BNL-48477) The Protein Data Bank: Present status 
and future plans. Koetzie, T.F.; Abola, E.E.; Bernstein, F.C.; Call- 
away, J.A.; Christian, J.C.; Deroski, B.R.; Esposito, P.A.; Forman, 
A.; Langdon, P.A.; McCarthy, J.E.; Shea, R.K.; Skora, J.G.; Smith, 
K.E. Brookhaven National Lab., Upton, NY (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States); De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract ACO2-76CH00016. (CONF-9210114—1: 13. 
international CODATA conference: new data challenges in our in- 
formation age, Beijing (China), 19-22 Oct 1992). Order Number 
DE93006673. Source: OSTI; NTIS; GPO Dep. 

The Protein Data Bank (PDB) archival database of dimensional 
structures of biological macromolecules, an international resource 
facility, contains information on protein, DNA, RNA, virus and car- 
bohydrate structures. While the vast majority of PDB entries 
represent crystal structures, results from NMR and theoretical mod- 
eling strudies also are included. PDB, which in July 1992 contained 
957 atomic coordinate entries, currently is experiencing a time of 
explosive growth. The present deposition rate is ca. 50 structures 
per month, doubling in less than two years. Responding to the 
challenge posed by this. rising data flow, over the past 18 months 
PDB has attracted increased funding to implement important en- 
hancements of the resource. A rapid pre-release of entries pending 
for input was inaugurated in April 1992, and a substantial fraction 
of the accumulated backlog of pending entries is now available via 
FTP and e-mail in prerelease form. Extrapolation of current data 
rates suggests that by the year 2000 PDB may contain over 
25,000 structures. PDB’s pians, to manage this voluminous amount 
of data, include the development of PDB-AUTHORIN software to 
allow depositors to do most of the preparation and validation of 
their own entries, and a comprehensive upgrade of PDB contents 
to add new data items and convert the current interchange format 
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to the Crystallographic Information File (CIF) standard established 
by the International Union of Crystallography (IUCr). 


17440 (DOE/ER-0566T) Molecular Approaches to EcoSys- 
tems Research (MAESR): A new initiative for the US 
Department of Energy. USDOE, Washington, DC (United States). 
[1991]. 65p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93006271. Source: OSTI; NTIS; GPO 
Dep. 

The Molecular Approaches to EcoSystems Research (MAESR) 
report was developed after a workshop held on 6-10 January 1991 
at Asilomar, California. The report identifies three major areas of 
opportunity in which the application of molecular biological tech- 
niques could substantially advance our understanding of 
ecosystems and their responses to environmental changes. These 
are: identifying the factors limiting and regulating the biologically 
driven fluxes of geochemical elements; understanding the impor- 
tant processes that determine the ability of organisms to adapt 
physiologically to environmental changes; and assessing the im- 
pact of chronic, long-term environmental changes on the stability, 
diversity, and function of biological communities. The report pro- 
vides a strategy to foster the application of molecular techniques in 
ongoing multidisciplinary research in terrestrial, aquatic, and marine 
ecosystems. The initiative will cut across DOE’s programmatic ele- 
ments, and will be implemented through competitive research 
grants, post-graduate fellowships, and training grants; the initiative 
will promote interdisciplinary research between ecological and 
molecular biological sciences. Additionally, implementation of the 
MAESR report will provide basic scientific information which will im- 
prove efforts in bioremediation, site clean-up, renewable-resource 
production, and waste management. 


17441 (DOE/ER/13704—-5) [Processing and targeting of the 
thiol protease aleurain]: Progress report. Rogers, J.C. Washing- 
ton Univ., St. Louis, MO (United States). Dept. of Hematology and 
Oncology. [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER13704. Order Number 
DE93011533. Source: OSTI; NTIS; GPO Dep. 

Progress is reported in characterizing the processing steps and 
intracellular destination of aleurain including identification of vacuo- 
lar targeting determinants, purification from barley leaf tissue to 
homogeneity, and comparisons of structures and Michaelis enzyme 
kinetics of proaleurain and procathepsin H. 


17442 (DOE/ER/60565-6) Computer assisted multiplex se- 
quencing: Progress report, August 1, 1991—July 31, 1992. 
Church, G.M. Harvard Univ., Boston, MA (United States). Dept. of 
Genetics. Aug 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER60565. Order Number 
DE93007144. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are automation and optimization of 
multiplex sequencing. This year we have integrated direct transfer 
electrophoresis, automated multiplex hybridizations and automated 
film reading and applied this toward sequencing of three contigu- 
ous E. coli cosmids. Primers for the directed dideoxy sequence 
walking and sequence confirmation steps were synthesized with a 
15 base tag complimentary to an alkaline phosphatase conjugate. 
A higher throughput synthesis device is well along in testing as are 
new automated hybridization devices. We have developed software 
for automatically annotating ORFs and databases of precise termini 
of proteis and RNA. 


17443 (LA-UR-92-572) Protein response to ligation reac- 
tions in myoglobin. Causgrove, T.P.; Dyer, R.B. Los Alamos 
National Lab., NM (United States). [1992]. 10p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Health and 
Human Services, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Grant GM48509;Grant X15B. (CONF-930159-18: 
International Society for Optical Engineering (SPIE) conference, 
Los Angeles, CA (United States), 16-23 Jan 1993). Order Number 
DE93008700. Source: OSTI; NTIS; GPO Dep. 

The protein response to the photodissociation, escape and sub- 
sequent rebinding of carbon monoxide in myoglobin is studied 
using time-resolved infrared (TRIR) spectroscopy. All phases of 
these reactions areinvestigated, from ultrafast phenomena 
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(picoseconds) to relatively slow processes (milliseconds). Confor- 
mational changes in myoglobin (Mb) are detected by time-resolved 
absorption changes in the amide | band. On the hundreds of 
nanoseconds to milliseconds timescale, a “real-time” apparatus is 
used. This apparatus is based on a tunable diode laser operating 
in the region of 1650 cm-' . The time course ofchanges in the 
amide | band are shown to follow the recombination of CO with 
photolyzed Mb. On the basis of the rise times of the amide | and 
FE-CO signals, it is concluded that protein motion is complete 
within 100 n. A time-resolved difference spectrum in the amide | re- 
gion is generated from single wavelength transients taken 
throughout the amide | envelope. A static difference spectrum is 
also generated by subtracting FTIR spectra of carbonmonoxy and 
deoxy myoglobin. The two difference spectra are compared and 
are interpreted in terms of the three-dimensional structures of de- 
oxy and carbonmonoxy Mb. Preliminary picosecond TRIR data are 
also given for the ultrafast response of the protein immediately fol- 
lowing photodissociation of CO. 


17444 (LA-UR-93-0077) The evolution of secondary orga- 
nization In immune system gene libraries. Hightower, R. (New 
Mexico Univ., Albuquerque, NM (United States). Dept. of Computer 
Science); Forrest, S.; Perelson, A.S. Los Alamos National Lab., NM 
(United States). [1993]. 14p. Sponsored by Department of Health 
and Human Services, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. (CONF-9305122—1: European conference 
on artificial life (ECAL ‘93), Brussels (Belgium), 24-26 May 1993). 
Order Number DE93007337. Source: OSTI; NTIS; GPO Dep. 

A binary model of the immune system is used to study the ef- 
fects of evolution on the genetic encoding for antibody molecules. 
We report experiments which show that the evolution of immune 
system genes, simulated by the genetic algorithm, can induce a 
high degree of genetic organization even though that organization 
is not explicitly required by the fitness function. This secondary or- 
ganization is related to the true fitness of an individual, in contrast 
to the sampled fitness which is the explicit fitness measure used to 
drive the process of evolution. 


17445 (LA-UR-93-134) Sizing of DNA fragments by flow 
cytometry. Johnson, M.E.; Goodwin, P.M.; Ambrose, W.P.; Martin, 
J.C.; Marrone, B.L.; Jett, J.H.; Keller, R.A. Los Alamos National 
Lab., NM (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930159—12: International Society for Optical Engineering 
(SPIE) conference, Los Angeles, CA (United States), 16-23 Jan 
1993). Order Number DE93007334. Source: OSTI; NTIS; GPO 
Dep. 

Individual, stained DNA fragments were sized using a modified 
flow cytometer with high sensitivity fluorescence detection. The flu- 
orescent intercalating dye ethidium homodimer was used to stain 
stoichiometrically lambda phage DNA and a Kpn | digest of lambda 
DNA. Stained, individual fragments of DNA were passed through a 
low average power, focused, mode-locked laser beam, and the flu- 
orescence from each fragment was collected and quantified. 
Time-gated detection was used to discriminate against Raman 
scattering from the water solvent. The fluorescence burst from 
each fragment was related directly to its length, thus providing a 
means to size small quantities of kilobase lengths of DNA quickly. 
Improvements of several orders of magnitude in analysis time and 
sample size over current gel electrophoresis techniques were real- 
ized. Fragments of 17.1,29.9, and 48.5 thousand base pairs were 
well resolved, and were sized in 164 seconds. Less than one pg of 
DNA was required for analysis. We have demonstrated sizing of in- 
dividual, stained DNA fragments with resolution approaching that of 
gel electrophoresis for moderately large fragments, but with signifi- 
cant reductions in the analysis time and the amount of sample 
required. Furthermore, system response is linear with DNA 
fragment length, in contrast to the logarithmic response in gel elec- 
trophoresis. There exists the potential to perform this sizing using 
relatively simple instrumentation, i.e. a continuous wave laser of 
low power and current mode detection. 


17446 


(LBL-33152) Structural studies of polypeptides: 
Mechanism of immunoglobin catalysis and helix propagation 
in hybrid sequence, disulfide containing peptides. Storrs, R.W. 
Lawrence Berkeley Lab., CA (United States). Aug 1992. 124p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93007733. Source: 
OSTI; NTIS; GPO Dep. 

Catalytic immunoglobin fragments were studied Nuclear Mag- 
netic Resonance spectroscopy to identify amino acid residues 
responsible for the catalytic activity. Small, hybrid sequence 
peptides were analyzed for helix propagation following covalent ini- 
tiation and for activity related to the protein from which the helical 
sequence was derived. Hydrolysis of p-nitrophenyl carbonates and 
esters by specific immunoglobins is thought to involve charge com- 
plementarity. The pK of the transition state analog P-nitrophenyl 
phosphate bound to the immunoglobin fragment was determined 
by °'P-NMR to verify the juxtaposition of a positively charged 
amino acid to the binding/catalytic site. Optical studies of im- 
munoglobin mediated photoreversal of cis, syn cyclobutane 
thymine dimers implicated tryptophan as the photosensitizing chro- 
mophore. Research shows the chemical environment of a single 
tryptophan residue is altered upon binding of the thymine dimer. 
This tryptophan residue was localized to within 20 A of the binding 
site through the use of a nitroxide paramagnetic species covalently 
attached to the thymine dimer. A hybrid sequence peptide was 
synthesized based on the bee venom peptide apamin in which the 
helical residues of apamin were replaced with those from the 
recognition helix of the bacteriophage 434 repressor protein. Oxi- 
dation of the disufide bonds occured uniformly in the proper 1-11, 
3-15 orientation, stabilizing the 434 sequence in an a-helix. The 
glycine residue stopped helix propagation. Helix propagation in 
2,2,2-trifluoroethanol mixtures was investigated in a second hybrid 
sequence peptide using the apamin-derived disulfide scaffold and 
the S-peptide sequence. The helix-stop signal previously observed 
was not observed in the NMR NOESY spectrum. Helical connectiv- 
ities were seen throughout the S-peptide sequence. The apamin/ 
S-peptide hybrid binded to the S-protein (residues 21-166 of ri- 
bonuclease A) and reconstituted enzymatic activity. 
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17447 (ANL/MCS-TM-174) A summary of genomic data re- 
lating to E. coli organized by metabolic pathways: An initial 
version. Price, M.; Raju, M.; Taylor, R. Argonne National Lab., IL 
(United States). Mathematics and Computer Science Div. Jan 
1993. 248p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93008116. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the reactions that occur in some of the 
principal metabolic pathways of E. coli. These pathways have been 
encoded as objects in GenoBase, an integrated database under 
development at Argonne National Laboratory in collaboration with 
researchers at the National Institutes of Health and at Harvard Uni- 
versity. The report lists the substrates, products, enzymes, and 
cofactors for each pathway as a whole, followed by a detailed de- 
scription of each reaction in the pathway. In addition, for each 
enzyme, the report displays a description and activity as listed in 
the Enzyme Data Bank, followed by the corresponding Swiss Pro- 
tein Data Bank entries. Separate summary lines are included for 
each of the E. coli genes associated with each enzyme. 


17448 (DOE/ER/60689-3) Molecular mapping of chromo- 
somes 17 and X: Progress report. Barker, D.F. Utah Univ., Salt 
Lake City, UT (United States). Dept. of Medical Informatics. 15 Jan 
1981. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-88ER60689. Order Number 
DE93010918. Source: OSTI; NTIS; GPO Dep. 

Progress toward the construction of high density genetic maps of 
chromosomes 17 and X has been made by isolating and charac- 
terizing a relatively large set of polymorphic probes for each 
chromosome and using these probes to construct genetic maps. 
We have mapped the same polymorphic probes against a series of 





chromosome breakpoints on X and 17. The probes could be as- 
signed to over 30 physical intervals on the X chromosome and 7 
intervals on 17. In many cases, this process resulted in improved 
characterization of the relative locations of the breakpoints with re- 
spect to each other and the definition of new physical intervals. 
The strategy for isolation of the polymorphic clones utilized chro- 
mosome specific libraries of 1-15 kb segments from each of the 
two chromosomes. From these libraries, clones were screened for 
those detecting restriction fragment length polymorphisms. The 
markers were further characterized, the chromosomal assignments 
confirmed and in most cases segments of the original probes were 
subcloned into plasmids to produce probes with improved signal to 
noise ratios for use in the genetic marker studies. The linkage stud- 
ies utilize the CEPH reference families and other well-characterized 
families in our collection which have been used for genetic disease 
linkage work. Preliminary maps and maps of portions of specific re- 
gions of 17 and X are provided. We have nearly completed a map 
of the 1 megabase Mycoplasma arthritidis genome by applying 
these techniques to a lambda phage library of its genome. We 
have found bit mapping to be an efficient means to organize a con- 
tiguous set of overlapping@ clones from a larger genome. 


17449 (DOE/ER/61233-2) Chromosome-specific cDNAs/ 
STSs: Progress report, March 1, 1992-February 28, 1993. 
Soares, M.B.; Efstratiadis, A. Columbia Univ., New York, NY 
(United States). Oct 1992. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER61233. Order Num- 
ber DE93011534. Source: OSTI; NTIS; GPO Dep. 

This project seeks to construct high-quality normalized cDNA li- 
braries from human tissues, to develop methods for isolation of 
chromosome-specific cDNAs, and to contribute sequence informa- 
tion to the expanding cDNA/EST database. A human infant brain 
cDNA library having a very high complexity, short poly (A) tails; 
long size inserts; undetectable co-cloning events; and low back- 
ground of non-recombinants was previously described. Over 2,000 
ESTs have already been successfully derived from this library, and 
so become one of the best so far characaterized. Having estab- 
lished the protocol to construct high quality cDNA libraries, a major 
effort was mounted to develope a method to normalize cDNA 
libraries constructed in phagemid vectors. Briefly, this method in- 
volves priming of the library in the form of single-stranded circles 
with a Not I-oligo (dT) primer and controlled extensions with 
Klenow in the presence of dNTPs and ddNTPS. After purification 
of the partial duplexes over HAP, melting and reannealing to a 
moderate Cot, unhybridized (normalized) single-stranded circles 
are purified by HAP and electroporated into bacteria, generating a 
normalized library. The extent of normalization of the infant brain 
cDNA library has been determined by a series of screenings with 
probes that represent mRNAs from the 3 frequency classes. 


17450 (DOE/ER/61402-T1) Human cDNA mapping using 
fluorescence in situ hybridization: Progress report, April 1, 
1992—December 31, 1992. Korenberg, J.R. Cedars-Sinai Medical 
Center, Los Angeles, CA (United States). 4 Mar 1993. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-92ER61402. Order Number DE93010688. Source: OSTI; 
NTIS; GPO Dep. 

Genetic mapping is approached using the techniques of high 
resolution fluorescence in situ hybridization (FISH). This technology 
and the results of its application are designed to rapidly generate 
whole genome as tool box of expressed sequence to speed the 
identification of human disease genes. The results of this study are 
intended to dovetail with and to link the results of existing technolo- 
gies for creating backbone YAC and genetic maps. In the first eight 
months, this approach generated 60-80% of the expressed se- 
quence map, the remainder expected to be derived through more 
long-term, labor-intensive, regional chromosomal gene searches or 
sequencing. The laboratory has made significant progress in the 
set-up phase, in mapping fetal and adult brain and other cDNAs, in 
testing a model system for directly linking genetic and physical 
maps using FISH with small fragments, in setting up a database, 
and in establishing the validity and throughput of the system. 
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17451 (BNL-48323) In vivo studies in NCT with a 
boronated porphyrin and tumor growth delay as an end point. 
Laster, B.H. (Brookhaven National Lab., Upton, NY (United 
States)); Kahi, S.B.; Warkentien, L.; Bond, V.P. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9209280-7: Neutron capture therapy for 
cancer, Columbus, OH (United States), 13-17 Sep 1992). Order 
Number DE93006647. Source: OSTI; NTIS; INIS; GPO Dep. 

The robust carrying capacity of the porphyrin molecule and its 
propensity for localizing in tumor justified the synthesizing of a por- 
phyrin labeled with boron for use in BNCT. However, problems 
associated with poor solubility impeded the utility of the molecule. 
Until BOPP was synthesized porphyrins were promising, but im- 
practical. After in vitro experiments had demonstrated the biological 
efficacy of BOPP and had confirmed its intracellular localizing abil- 
ity in vivo studies were carried out using mice. Irradiation of KHJJ 
murine mammary carcinoma to the TCDsp in a single fraction was 
precluded since this whole body dose is lethal. This problem was 
overcome by the use of radiation. BOPP was administered either 
as three 0.5 ml injections per day over two days or by continuous 
i.v. infusion, 2 ml per day over three days for a total dose of about 
42 yg '°B/gbw. Boron-10 distribution in the tumor at the time of ir- 
radiation was ~20 yg. 


17452 (CNIC—00554) Determination of platelet activation in 
the process of hemodialysis with '~|-labelled monoclonal an- 
tibody against activated platelets. Li Fugang (Suzhou Medical 
Coll. (China)); Wu Guoxin; Ruan Changgeng. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Dec 1991. [8p.] (In Chinese). 
(SMC—0068.). Order Number DE93611953. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An '?5|-labelied monoclonal antibody specific for a-granule mem- 
brane protein (GMP-140) of platelets was used to determine the 
platelet activation of 12 cases of regular hemodialysis. Platelet 
counts decreased from 16.6 + 1.8 x 10'°/L—" to 8.7 + 2.4 x 101% 
L-' during the first 2 h of the dialysis. The numbers of GMP-140 
molecules on the platelet surface began to increase at 30 min after 
the initiation of dialysis, reaching the top at 2 h to 3 h. The alter- 
ation of TXBz concentration in plasma was consistent with the 
change of GMP-140 began to increase at 3 h after the initiation of 
dialysis, reaching the top at 4 h. The concentration of 6-TG in 
plasma decreased at the early stage and increased at the late 
stage of hemodialysis. These results demonstrated the existence of 
significant transient platelet activation in the process of hemodialy- 
sis. 


17453 (CNIC—00562) Detection of activated platelets using 
activation-specific monocional antibody (SZ-51) in clinical dis- 
orders. Wu Guoxin (Suzhou Medical COll. (China)); Li Fugang; Li 
Jianyong; Ruan Changgeng. China Nuclear Information Centre, 
Beijing, BU (China). Oct 1991. [11p.] (SMC—0069.). Order Number 
DE93611954. Source: OSTI; NTIS (US Sales Only); INiS. 

A direct test for activated platelets in whole blood was developed 
by radioimmunoassay with '@5| labeled SZ-51, an antibody specific 
for an a-granule membrane protein (GMP-140) that associates with 
the platelet surface during secretion. The assay had sufficient sen- 
Sitivity to detect as few as 2% activated platelets. In 50 normal 
subjects, minimal GMP-140 molecules per platelet were expressed 
on the surface of circulating platelets. Ten patients undergoing car- 
diopulmonary bypass had transiently increased expression of 
GMP-140 molecules during the bypass procedure, especially at the 
end of bypass. Evaluation of 18 patients with epidemic hemor- 
thagic fever (EHF) has shown that the number of GMP-140 
molecuies on the platelet surface was closely related to the four 
different phases of EHF. In six patients suffered from acute my- 
ocardial infarction (AMI), the number of GMP-140 molecules 
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changed with the procession of AMI and the highest occurred 48 h 
after AMI. The GMP-140 molecules were also increased in patients 
with asthma attack (n = 14), but not in patients with idiopathic 
thrombocytopenic purpura (n = 11) and diabetic mellitus (n = 48). 
Taken together, these studies suggest that activated platelet can 
be reliably measured in whole blood using radiolabeled SZ-51 anti- 
body and the detection of activated platelets is potentially useful in 
identifying patients with certain thrombotic disorders and others. 


17454 (CNIC—00568) Preparation of the separating agent 
of solid phase microparticle for radioimmunoassay. Zhu Qing 
(China Inst. of Atomic Energy, Beijing (China)); Guo Zhen; He 
Youfeng. China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1992. [9p.] (in Chinese). (IAE-0098.). Order Number 
DE93611955. Source: OSTI; NTIS (US Sales Only); INIS. 

An advanced separating technique is being used for radioim- 
munoassay (RIA). It is simple, rapid and stable. The separating 
agent is prepared by utilizing polymerization of monomer acry- 
lamide and acrylic acid for producing carrier microparticle with 
carboxy group. Then using 1-ethyl-3-(3-dimethelaminopropyl) car- 
bodimide as coupling agent, the carboxy group is covalently 
coupled to the amino-group of antibody to form solid antibody mi- 
croparticie. The solid antibody microparticles have been prepared 
for Ts, Tg and second antibody. The suspensibility and stability to- 
wards temperature as well as the tightness of the precipitate in RIA 
were evaluated, and the nonspecific binding is lower than 2~3%, 
the within-assay cv < 5% and between-assay cv < 15%. 


17455 (CNIC—00578) Establishment and application of a 
radioimmunoassay for thrombomodulin on the surface of vas- 
cular endothelial cells. Zhou Quansheng (Suzhou Medical Coll. 
(China)); Ruan Changgeng; Zhao Yimin. China Nuclear Information 
Centre, Beijing, BJ (China). Jan 1992. [8p.] (In Chinese). (SMIC— 
0071.). Order Number DE93611956. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A radioimmumnoassay for thrombomodulin on the surface vascu- 
lar endothelial cells using a monoclonal antibody against human 
thrombomodulin was established. Using this method, it was found 
that there were approximately 43600~52400 molecules of throm- 
bomodulin on the surface of endothelial cells of human umbilical 
vein. The expression of thrombomodulin on the surface of endothe- 
lial cells was increased after the cells were incubated with 
neo-breviscapine or irradiated by ®°Co -y rays, but decreased when 
the cells were treated with thrombin. This method may be useful 
for further study of the structure and function of thrombomodulin 
and of the antithrombotic effect of endothelial cells. 


17456 (EGG-BNCT-—10016-09/10) INEL BNCT Research Pro- 
gram, September—October 1992. Venhuizen, J.R. EG and G 
Idaho, inc., Idaho Falis, ID (United States). Dec 1992. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93007223. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents summaries for two months of current re- 
search of the Idaho National Engineering Laboratory (INEL) Boron 
Neutron Capture Therapy (BNCT) Program. Information is pre- 
sented on development and murine screening experiments of 
low-density lipoprotain. carboranyl alanine, and liposome boron 
containing compounds. Pituitary tumor call culture studies are de- 
scribed. Drug stability, pharmacology and toxicity evaluation of 
borocaptate sodium (BSH) and boronophonylalanine (BPA) are de- 
scribed. Treatment protocol development via the large animal 
(canine) model studies and physiological response evaluation in 
rats are discussed. Supporting technology development and techni- 
cal support activities for boron drug biochemistry and purity, 
analytical and measurement dosimetry, and noninvasive boron 
quantification activities are included for the current time period. 
Current publications for the two months are listed. 


17457 


(ETDE-IT-93-111) System for neutron radiography 
with cooled CCD camera. Casali, F.; Chirco, P.; Festinesi, A.; 
Garagnani, A.; Partemi, P.; Rosa, R. Bologna Univ. (Italy). Dipt. di 
Fisica; ENEA, Rome (italy); ENEA, Bologna (italy). 1992. 6p. 
(CONF-9205157-6: 4. world conference on neutron radiography, 
San Francisco, CA (United States), 11-14 May 1992). Order Num- 
ber DE93778235. Source: OSTI; NTIS (US Sales Only); INIS. 


414 ERA Vol. 18, No. 6 


The advantages gained from the possibility of obtaining images 
immediately makes real time imaging the most attractive technique 
in the field of neutron radiography. Due to this, the goal of current 
research in Italy is the construction of an inexpensive real time, or 
at least near real time, system. The experimental tests are being 
carried out mainly at the 1 MW TRIGA reactor of C.R.E. of ENEA 
(Italian Agency for Energy, New Technologies and the Environment) 
in Rome; the detection system comprises a scintillator screen (ei- 
ther NE 426, which has a much higher light yield, or NE 905, which 
may offer a better spatial resolution) and a cooled CCD (charged- 
coupled device) camera coupled to a simple light guide. The final 
image is then displayed on the screen of the PC connected to the 
CCD camera and may be read in the computer in order to perform 
some image processing and analysis techniques. Alternatively, a 
common photographic camera may be employed if real time imag- 
ing is not strictly required and a longer acquisition time is desired. 


17458 (LA-12531-MS) Selection and testing of a rigid, aro- 
matic ligand for binding Gadolinium (Ill). Burns, T-.P.; 
Mercer-Smith, J.A.; Schulte, L.D. Los Alamos National Lab., NM 
(United States). Apr 1993. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93008908. Source: OSTI; NTIS; GPO Dep. 

Paramagnetic compounds are under widespread study as 
contrast agents in magnetic resonance imaging. These agents in- 
crease contrast in magnetic resonance imaging by increasing the 
relaxation rates of nearby water protons. This report describes a 
strategy of designing paramagnetic contrast agents with high stabil- 
ity for the paramagnetic metal ion gadolinium(Ill), low toxicity in 
vivo, high relativity, and the ability to be covalently attached to anti- 
bodies for targeted delivery. Computer modeling of porphyrin 
analog ligands for gadolinium(lll) were used to select sapphyrins 
for further study. The Gd(>+) sapphyrins were synthesized and their 
physical properties were characterized. 


17459 (LUMEDW-MEFL-1009) Topography of pulmonary 
structure and function in man using positron emission tomog- 
raphy (PET) with special reference to methodology and normal 
physiology. Brundin, L.H. (MRC, Cyclotron Unit and Dept. of 
Medicine, Hammersmith Hospital, London (United Kingdom) and 
Lund Univ. (Sweden). Dept. of Clinical Physiology). Lund Univ. 
(Sweden). Dept. of Clinical Physiology. 1992. [62p.] Order Number 
DE93620912. Source: OSTI; NTIS; INIS. 

Positron emission tomography (PET) allows regional quantifica- 
tion of specific tracer compounds to be made within a tomographic 
slice of the body. The present thesis which is methodological and 
descriptive, centers on in vivo measurements of regional lung com- 
partments (gas, red cells, plasma and extravascular tissue) and 
ventilation and blood flow in normal subjects. A method of measur- 
ing regional lung hematocrit (rH) was developed and rH was found 
to be found to be 90% of the peripheral hematocrit in normal sub- 
jects. No significant regional variations within the lung fields were 
found in normal subjects or in patients with anemia or pneumonia, 
which enables the pulmonary whole blood volume to be regionally 
quantified using a single vascular tracer. This allowed a deeper 
examination of the interrelationship between the different lung com- 
partments and their variation in the gravity dependent axis and 
during hyperinflation. Smokers were found to have higher extravas- 
cular density than non-smokers. By combining measurement of 
ventilation and -V,/‘Q, methods were developed to 1. correct the 
measured -V,/-Q for incomplete equilibrium of '°N within the alve- 
olar space. 2. calculate regional pulmonary perfusion. By further 
combining these measurements with measurements of vascular 
and extravascular lung volumes 1. relationship between ventilation 
and vascular and extravascular volumes were explored and found 
to be consistent with the theory that ventilation is determined by 
the elastic properties of lung tissue and 2. relationships between 
blood flow and blood volume (transit times) were investigated. We 
conclude that blood volume plays a significant role in the matching 
of ventilation and perfusion and that blood flow is fairly well 
matched by blood volumes, thus reducing the gravitational impact 
on capillary transit time and hematocrit ratio which might be of rhe- 
ological importance. (au). 





17460 (LUMEDW-MEXL-—1024-1992) Magnetic resonance 
imaging of spinal tumors. A study using a 0.3 T vertical mag- 
netic field. Li Ming Hua. Lund Univ. (Sweden). Dept. of Diagnostic 
Radiology. Dec 1992. [58p.] Order Number DE93620860. Source: 
OSTI; NTIS; INIS. 

A total of 168 patients with spinal tumors were evaluated with 
MRI. The study shows that MRI is a sensitive method for demon- 
stration of spinal tumors. MRI also provides a possibility to 
separate different histological types of tumors based on their mor- 
phology and signal characteristics. Intramedullary tumors (25 
cases): Ependymomas (6 cases) and astrocytomas (7 cases) were 
most common. Ependymomas have a more irregular signal pattern 
than astrocytomas. Astrocytomas are more common in the upper 
spine and are more often completely cystic. Contrast enhancement 
is important for separation of cyst, edema and solid tumor. Intradu- 
ral extramedullary tumors (31 cases): Neuromas (14 cases) and 
meningeomas (11 cases) were most common. Neuromas always 
had markedly increased signal intensity on T2-weighted images. 
Meningeomas were only hyperintense occasionally. Neuromas 
were more inhomogeneous than meningeomas on T1-weighted im- 
ages. Contrast enhancement is valuable for delineation of small 
tumors. Extradural tumors (91 cases): 76 patients had metastases, 
7 primary spinal tumors and 8 multiple myelomas. T1-weighted 
images are almost always superior to other sequences because tu- 
mor invasion in the fatty bone marrow is seen as a low signal area 
in contrast to the high signal from the fat. Spinal lymphomas (14 
cases): May be divided into vertebral, paraspinal and epidural tu- 
mors. Most cases have all locations. Spinal neurofibromatosis (7 
cases): Most patients had multiple, often bilateral neurofibromas. 
One patient had a meningeomas on one spinal dysplasia with 
meningoceles. MRI is superior to other modalities for evaluation of 
the full extent of the disease. The coronal view is often valuable 
because of the arrangement of the tumors. In addition to providing 
diagnosis, MRI is of great value in treatment follow-up. 


17461 (NEI-NO—292) Evaluation of the hip joint by com- 
puted tomography and ultrasonography. Anda, S. Trondheim 
Univ. (Norway). Apr 1991. 152p. Order Number DE93615101. 
Source: OSTI; NTIS; INIS. 

Reprints of seven previously printed papers are attached. 

In patients with dysplastic hips the acetabular angles and femoral 
anteversion were determined in a CT investigation. Comparative in- 
vestigations of femoral anteversion were made by ultrasonography 
and biomedical radiography. The investigations are described and 
the general conclusions discussed. 205 refs., 15 figs., 10 tabs. 


17462 


(NEI-NO-305) Quality assurance in mammography. 
Fosmark, H.; Olerud, H.M. Statens Inst. for Straalehygiene, Oslo 


(Norway). 1992. [15p.] (In Norwegian). 
DE93617404. Source: OSTI; NTIS; INIS. 

SIS Guidelines 1992:1. 

Guidelines in mammography are given, including competence of 
staff, performance of equipment and quality control procedures. 
The purpose of the guidelines is to ensure optimum diagnostic 
quality. 5 refs. 


Order Number 


17463 (NEI-NO-306) Digital radiography: New principles, 
components and radiation levels of the video chain. Elander, 
S.; Hellesnes, J.; Reitan, J.B. Statens Inst. for Straalehygiene, 
Oslo (Norway). 1992. [19p.] (in Norwegian). Order Number 
DE93617405. Source: OSTI; NTIS; INIS. 

SIS Work Document 1992:9. 

The technology of radiography is developing rapidly, both regard- 
ing imaging technology and data hardware, and software 
technology. More and more advanced systems are marketed by 
the radiological companies. The wide product range makes it diffi- 
cult to get an overview over principles and components. By closer 
inspection, however, the number of basic components and tech- 
nologies is limited. Moreover, the components seem rather well 
known from other technologies, due to the long times of develop- 
ment in radiology. This report gives a survey of some new 
principles and components in the video chain. As components may 
deteriorate or age fast by irradiation, the radiation levels in the 
chain are evaluated. 13 refs. 
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17464 (ORNL/FTR-4537) [Radioiodinated free fatty acids in 
nuclear cardiology]: Foreign trip report, February 4-14, 1993. 
Knapp, F.F. Jr. Oak Ridge National Lab., TN (United States). 22 
Feb 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009734. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Participation in the Third International Workshop on Radioiodi- 
nated Free Fatty Acids and the Thirteenth New Town Conference 
on Nuclear Cardiology resulted from the international recognition of 
the pioneering role of the traveler and the ORNL Nuclear Medicine 
Program in the development of important new agents for cardiac 
imaging. In addition, participation in the two meetings in Kyoto and 
Tokyo represented an important opportunity for the traveler to 
strengthen and expand the international collaborative ties which 
are so important for the successful fulfillment of the research goals 
for the ORNL program, since effective collaboration is necessary 
for the further preclinical evaluation and, in particular, clinical test- 
ing of ORNL agents. These Collaborative programs which the 
traveler is responsible for in his role as Nuclear Medicine Group 
Leader, continue to result in the development of new radiopharma- 
ceuticals and the publication of results of this Collaborative 
research in a wide variety of peer reviewed journal articles and 
book chapters. The professional contacts established and nurtured 
by the traveler will also continue to provide an opportunity for visit- 
ing scientists, postdoctoral fellows, residents, and students to 
participate in Collaborative research projects with the traveler and 
his colleagues in the ORNL Nuclear Medicine Program. in addition, 
Participation in such meetings provides important feedback from 
clinical colleagues to discuss important trends and requirements of 
clinical nuclear medicine. 


17465 (PTB-Ra-28, pp. 80-88) Regulations for the use and 
calibration of activity meters and the surveillance of activity 
measurement performances in nuclear medicine laid down for 
members of the European Community. Reher, D.F.G. (Commis- 
sion of the European Communities, Geel (Belgium). Central Bureau 
for Nuclear Measurements). Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany). Radioaktivitaet. Apr 1992. (in 
German). (CONF-9111309-: 94. PTB seminar: Quality assurance 
of measurements of activity in nuclear medicine and radiation pro- 
tection, Braunschweig (Germany), 25-26 Nov 1991). In Quality 
assurance of activity measurements in nuclear medicine and radia- 
tion protection. Proceedings. 239p. Order Number DE93780436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Suitable examples are given that highlight the problems currently 
arising in connection with the introduction of the EC patient guide- 
line and the guideline on basic requirements. (orig/DG). 


17466 (SAND-93-0285C) LAN: A strategy for managing 
medical data and programs. Sandia National Labs., Albuquerque, 
NM (United States). 10 Feb 1993. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930267-1: Department of Energy (DOE) medical comput- 
ing seminar, Albuquerque, NM (United States), 10 Feb 1993). 
Order Number DE93007584. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories Occupational Medicine Center has 
primary responsibility for industrial medicine services, applied epi- 
demiology, workers’ compensation and sickness absence benefit 
management, Human Studies Board, employee assistance and 
health promotion. Each discipline has unique needs for data man- 
agement, standard and ad hoc reporting and data analysis. The 
Medical Organization has established a local area network as the 
preferred computing environment to meet these diverse needs. 
Numerous applications have been implemented on the LAN sup- 
porting some 80 users. 


17467 (SIS-1992:2(2)) Phototherapy in newborns with hy- 
perbilirubinemia - a study of phototherapy units and light 
conditions. Christensen, T.; Amundsen, I.; Kinn, G.; Kjeldstad, B. 
Statens Inst. for Straalehygiene, Oslo (Norway). 1992. [46p.] (in 
Norwegian). Order Number DE93617411. Source: OSTI; NTIS; 
INIS. 

A study of the use of phototherapy was conducted in nine No;- 
wegian hospitals. It was particularly focused on the light sources 
and the irradiation methods. Large differences were found between 
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different hospitals and between single units within the same hospi- 
tal. Irradiance values varied with a factor of more than ten and a 
number of different light sources were in use. It is recommended 
that a certain standardization of the treatment is performed in order 
to improve the therapeutic efficiency and to limit the risk of un- 
wanted side effects. 15 refs., 16 figs. 


17468 (SIS—1992:3) Mother-infant interactions and hospital 
conditions related to the treatment of hyperbilirubinemia in 
newborns. Christensen, T.; Hodt, S.; Jacobsen, P.L.; Reitan, J.B. 
Statens Inst. for Straalehygiene, Oslo (Norway). 1992. [18p.] (In 
Norwegian). Order Number DE93612004. Source: OSTI; NTIS; 
INIS. 

In order to be able to optimize the clinical practice of photother- 
apy, the effect of phototherapy on the contact between mother and 
child was investigated. 88 mothers were interviewed and asked 
questions related to the hospital conditions after delivery and the 
development of contact between mother and child. About 10% of 
the children had received phototherapy, while 34% had variable 
degrees of hyperbilirubinemia the first week after birth. In this lim- 
ited study, few significant effects on factors as the duration and 
frequency of breast feeding were found. Apparently there is a ten- 
dency of lower score on the latter in groups reporting a feeling of 
unwanted separation after birth. Phototherapy leads in some cases 
to a feeling of less than optimal contact between mother and child. 
6 refs., 6 tabs. 


5507 Microbiology 


Refer also to citation(s) 15049, 15206, 15207, 15211, 15687, 
17304, 17305, 17311, 17387, 17402, 17448, 17590 


5508 Morphology 


17469 (DOE/ER/60656-6) Cellular morphometry of the 
bronchi of human and dog lungs: Annual progress report, 
April 1, 1992—March 31, 1993. Robbins, E.S. New York Univ., NY 
(United States). Dept. of Cell Biology. Sep 1992. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER60656. Order Number DE93010902. Source: OSTI; NTIS; 
GPO Dep. 

Quantitative data of the human bronchial epithelial cells at possi- 
ble risk for malignant transformation in lung cancer is crucial for 
accurate radon dosimetry and risk analysis. The locations and 
other parameters of the nuclei which may be damaged by a 
particles must be determined and compared in different airway gen- 
erations, among smokers, non-smokers and ex-smokers, between 
men and women and in people of different ages. This proposal in- 
cludes extended morphometric studies on electron micrographs of 
human epithelium of defined airway generations and in parallel on 
electron micrographs of the dog bronchial lining. The second part 
of this proposal describes studies to quantitate the cycling 
bronchial epithelial population(s) using proliferation markers and 
immunocytochemistry on frozen and paraffin sections and similar 
labeling of isolated bronchial epithelial cells sorted flow cytometry. 


5509 Pathology 
Refer also to citation(s) 17469 


5520 Public Health 


Refer also to citation(s) 17466 


17470 (DOE/ER/61396—-1) Impact of human genome 
initiative-derived technology on genetic testing, screening and 
counseling: Cultural, ethical and legal issues: Progress re- 
port. Trottier, R.W. (Morehouse Coll., Atlanta, GA (United States). 
School of Medicine); Hodgin, F.C.; Imara, M.; Phoenix, D.; 
Lybrook, S.; Crandall, L.A.; Moseley, R.E.; Armotrading, D. More- 
house Coll., Atlanta, GA (United States). School of Medicine. 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER61396. (CONF-930251-1: 3. 
human genome program contractor-grantee workshop, Santa Fe, 
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NM (United States), 7-10 Feb 1993). Order Number DE93009106. 
Source: OSTI; NTIS; GPO Dep. 

Genetic medical services provided by the Georgia Division of 
Public Health in two northern and two central districts are compared 
to services provided in a district in which a tertiary care facility is 
located. Genetics outreach public health nurses play key roles in 
Georgia's system of Children’s Health Services Genetics Program, 
including significant roles as counselors and information sources 
on special needs social services and support organizations. Unique 
features of individual health districts, (e.g., the changing face of 
some rural communities in ethnocultural diversity and socioeco- 
nomic character), present new challenges to current and future 
genetics services delivery. Preparedness as to educational needs 
of both health professionals and the lay population is of foremost 
concern in light of the ever expanding knowledge and technology 
in medical genetics. Perspectives on genetics and an overview of 
services offered by a local private sector counselor are included for 
comparison to state supported services. The nature of the interac- 
tions which transpire between private and public genetic services 
resources in Georgia will be described. A special focus of this re- 
search includes issues associated with sickle cell disease newborn 
screening service delivery process in Georgia, with particular atten- 
tion paid to patient follow-up and transition to primary care. Of 
particular interest to this focus is the problem of loss to follow-up in 
the current system. Critical factors in education and counseling of 
sickle cell patients and the expectations of expanding roles of pri- 
mary care physicians are discussed. The Florida approach to the 
delivery of genetic services contrasts to the Georgia model by 
placing more emphasis on a consultant-specialist team approach. 


5530 Agriculture and Food Technology 


Refer also to citation(s) 15658, 15674, 15685, 16373, 17266, 
17371, 17372, 17373, 17375, 17441 


17471 (AECL—10635) Control of Salmonella and other 
pathogenic and spoilage microorganisms in poultry by gamma 
and electron irradiation: A review. Singh, H. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Jul 1992. [103p.] Order Number DE93611650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Salmonella contamination of chicken is a major public health 
concern with modern concentrated production methods increasing 
the difficulty of Salmonella control. The current treatments with 
chlorinated water or heat pasteurization are unsatisfactory. In pas- 
teurization, the product is partially cooked, and in the chlorine 
water wash poultry skin gets bleached if too much chlorine is used. 
Further, the chlorine water wash does not completely eliminate 
salmonella. Low-dose radiation treatment is much more effective 
for the control of Salmonella and has the additional benefit of pre- 
serving the freshness of the product. Irradiation of fresh chicken 
carcasses, pieces or deboned chicken meat with a dose of 2.5 kGy 
appears to be sufficient to eliminate naturally occurring Salmonella 
contamination, which is generally present in extremely low num- 
bers on this continent (1 to 30 cells/100 g). For elimination of 
Salmonella in frozen chicken, doses higher than 2.5 kGy are re- 
quired. There is a large range of Dy - values for the different 
Salmonella serotypes that have been tested, with the highest being 
0.72 kGy for S. oranienberg at 22 degrees C. Thus the 2.5-kGy 
dose would reduce the most radio-resistant Salmonella serotype by 
four orders of magnitude, and the most common serotypes (with 
Dio - values of 0.3 to 0.4 kGy) by greater than six orders of magni- 
tude. The 2.5-kGy dose also appears to be sufficient to eliminate 
other bacterial pathogens, such as Campylobactor jejuni and 
Yersinia enterocolitica. The microbiological shelf life of fresh 
chicken carcass or deboned chicken meat (6 to 11 d) is extended 
by a factor of 2 to 3 with irradiation to a dose of 2.5 kGy followed 
by storage between 1 and 4 degrees C. In radappertization the 
shelf life of enzyme-inactivated chicken meat is extended to years, 
on storage at ambient temperatures. 


17472 (AECS-A/FRSR-61) The possible effect of gamma 
radiation on the improvement of yield and early maturity in 
two soybean cultivars. Moualla, M.Y. (Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Nuclear 





Agriculture); Mir Ali, Nizar. Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Oct 1992. [50p.] (in Arabic). Order Number 
DE93617336. Source: OSTI; NTIS (US Sales Only); INIS. 

Seeds from two soybean varieties Glycine max (L.) Merr. A2522 
and A3803 were irradiated with three doses of gamma rays: 100, 
150, and 200 Gy in order to obtain high yielding and early maturing 
mutants to be grown after wheat in a two crop rotation. All three 
doses induced morphological variations and malformation that in- 
creased with the dose in both varieties. Coefficient of variation 
values were higher in M 2 than their respective values in M 3. The 
results showed no selection efficiency under the non-optimal envi- 
ronmental growing conditions with this lack of efficiency being more 
evident for yield than for early maturity. Using FTAB statistical pro- 
gramme 20 M 2 and M 3 plants were selected for each character 
in both varieties and, when evaluated in the following generations, 
it was clear that selection efficiency was higher for early maturity 
than for yield with that of the latter being higher in M 3 than in M 2 
plants. Eventually, 6 high yielding and 10 early maturing M 4 mu- 
tants were obtained from both varieties. These promising mutants 
have to be grown in several locations and for several years before 
recommending them as potential varieties. (author). 14 refs., 4 
figs., 25 tabs. 


17473 (AECS-A/RRE-5) Primary experiment aimed at se- 
lecting the suitable dose to mutation induction in vicia faba 
major. Nabulsi, Imad (Atomic Energy Commission, Damascus 
(Syrian Arab Republic)); Mir Ali, Nizar. Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Aug 1992. [15p.] (in Arabic). 
Order Number DE93611617. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Seeds of a local faba been variety (Mahali) (Vicia faba major) 
were irradiated with (0, 5, 10, 15, 20, 40, 60, 80, and 100 Gy) of 
gamma rays and sown under greenhouse and field conditions in 
Deir Al-Hajar Research Station near Damascus. Four replicates 
were used in a randomized complete block design. Germination 
percentage, seedling height, and daily growth rate, were estimated 
one month and two months after planting for the greenhouse and 
field treatments respectively. The results showed a stimulation 
effect in the 5 Gy dose, whereas, the higher doses showed a grad- 
ual decrease in seedling height. Doses up to 20 Gy had a similar 
germination percentage to that of the control (about 75%) whereas, 
the germination percentage decreased sharply at the higher doses 
(8% and 0.2% for the 100 Gy under greenhouse and the fieki re- 
spectively). The doses between 20 and 40 Gy were considered 
optimal for mutation from the plant breeder point of view where the 
lethality was moderate and an acceptable rate of mutation was 
shown. (author). 6 refs., 3 tabs., 1 fig. 


17474 (CEA-R-5608) Dante-Z sequence as selective impul- 
sion in high field mono and multidimensional NMR. 
Application to the study of proteins, peptides and their inter- 
actions. Roumestand, C. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Direction des Sciences du Vivant); Toma, 
F.; Boudot, D. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Direction des Sciences du Vivant. 1992. [59p.] (in 
French). Order Number DE93618208. Source: OSTI; NTIS (US 
Sales Only); INIS. 

DANTE-Z is a simple and efficient way for NMR spectral selec- 
tion. We present here different applications of DANTE-Z in 
high-resolution NMR of peptides and proteins. We have been using 
proton selective excitation by DANTE-Z to perform 1D-correlated 
(homo- or heteronuclear) experiments corresponding to one line of 
either 2D or 3D experiments. Following the same scheme, we 
could also edit planes of 3D experiments by concatenating 1D- 
correlated experiments with conventional 2D experiments. In the 
heteronuclear case (i.e. 'H, °'P), we could also edit planes of a 
4D experiment by the simultaneous selection of 'H and the X nu- 
cleus. Owing to the favourable excitation profile of DANTE-Z, we 
used it successfully for topological! excitations (spectral width from 
150 Hz up to 1500 Hz) in 'semi-soft’-2D experiments and 'soft’-2D 
experiment. These applications are illustrated by the results ob- 
tained at 600 MHz on a protein and a phosphonamide peptide. 


17475 (CNIC—00476) Evaluating the potential of nitrogen 
fixing of plants in the forest ecosystem by using natural '°N 
abundance method. Yao Yunyin (inst. for Application of Atomic 
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Energy, CAAS, Beijing (China)); Chen Ming; Ma Changlin; Wang 
Zhidong; Hou Jingging; Zhang Lihong; Luo Yongyun. China Nu- 
clear Information Centre, Beijing, BU (China). Feb 1991. [9p.] (in 
Chinese). (CSNAS—0041.). Order Number DE93611618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The potential of nitrogen fixing of plants was evaluated by using 
the variation of nitrogen isotope component in leaves and stems of 
plants and in soil. It gives a feasible method to investigate the ni- 
trogen fixing potential of wild plants from atmosphere in the forest 
ecosystem. Plant samples and soil were collected from Natural 
Protecting Area of Xiaowutai Mountain in Hebei Province. The con- 
tents of N and '5N in the legumes and other plants was obviously 
different from the value in soil. The 6 '5N value in leaves and 
stems of ape: peer plants was obviously different from the value 
in soil. The & '°N value of legumes was close to the value in the 


atmosphere (0 per mille). In the estimating of %Ndfa of nitrogen 
fixing plants in the forest ecosystem, the selection of non-nitrogen- 
fixing plants as reference is discussed. The chinese pine and a few 
non-legumes may have the potential of nitrogen fixing, because the 
& '5N value is close to the 6 '5N value in the atmosphere. 


17476 (CNIC—00526) Studies on radiation Induced muta- 
tion of pollen, ovary and plant of wheat. Wang Jinxiang (inst. of 
Storing and Refreshing Agricultural Products, Shanxi Academy of 
Agricultural Sciences, Tai Yuan (China)); Guo Xianlong; Huang 
Mingjing. China Nuclear Information Centre, Beijing, BJ (China). 
Oct 1991. [9p.] (In Chinese). (CSNAS—0049.). Order Number 
DE93611619. Source: OSTI; NTIS (US Sales Only); INIS. 

The pollen, ovary and whole plants of wheat in spike forming 
stage, ear sprouting stage and the end of flowering stage were ir- 
radiated by ©°Co +-rays. The seed setting rate in the treated 
generation were calculated. The survival rate of M, plants, the mu- 
tation rate and the mutant types in M2 were investigated. The 
results show that the optimal dose for irradiation of wheat living 
plants is 0.206 to 0.516 C/kg(800~2000 R) that is only one tenth 
for irradiation of dry wheat seeds, and the whole mutation rate, 
beneficial mutation frequency and percentage of beneficial muta- 
tion for irradiation of living plants are 50 ~57%,, 22~24% and 
83~127% higher than that for irradiation of dry seeds, respectively. 
The results also show that in the same exposure range the smaller 
exposure rate has more effects. The optimal exposure rate is 
7.74%12.9 mC/kg (30~50 R) per minute. 


17477 (CNIC-00532) New advances of wheat mutation 
breeding in Heilongjiang Province. Sun Guangzu (inst. of Crops 
Breeding, Heilongjiang Academy of Agricultural Sciences, Harbin 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1991. [10p.] (In Chinese). (CSNAS—0051.). Order Number 
DE93611620. Source: OSTI; NTIS (US Sales Only); INIS. 

Five wheat varieties have been released between 1980 and 
1990, these varieties possess early maturity, high yield, good qual- 
ity, disease resistance and wide adaptability. They have been 
cultivated on 373 330 ha. Some of them are proved to be very 
valuable germ plasma for cross breeding. Technique of induced 
wheat mutation have been studied. Since selecting adaptable irra- 
diation conditions, using combination of radiation with hybridization, 
irradiating male gamete, female gamete and zygote, soaking treat- 
ment with KH+2°2PO,, etc., the efficiency of induced mutation 
have been increased. By combining radiation with distant hybridiza- 
tion, Fo unfruitfuiness and F, sterility have been overcome, and 21 
wheat-rye translocation lines have been selected. One of them, 
6BS/6RL translocation line, which is called Longfumai No. 4, was 
released in 1987. The procedure of inducting and identifying 
translocation lines has been raised already. Mature embryos, an- 
thers and young embryos of wheat were irradiated and inoculated 
as explants. The rude toxin of Bipoloris sorokiniana, as a screening 
factor, was added to different medi and finally 3 lines with resis- 
tance to Bipoloris sorokiniana were selected. It was established 
that technical system for in-vitro radiation induced mutation and 
screening wheat mutants of resistance to disease. The biochemical 
identify methods for mutants have been studied already. 


17478 (CNIC—00553) Effect of applying wheat stubbie on 
preservation and utilization of n-fertilizer by ‘°N trace tech- 
nique. Xu Xinyu (inst. of Soil and Fertilizer, CAAS (China)); Zhang 
Yumei; Xiang Hua; Hu Jisheng. China Nuclear Information Centre, 
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Beijing, BU (China). Oct 1991. [11p.] (In Chinese). (CSNAS—0052.). 
Order Number DE93611621. Source: OSTI; NTIS (US Sales Only); 
INIS. 

By using '°N trace technique, the effect of applying wheat stub- 
ble on the preservation and utilization rate of '5N- ammonium 
sulphate have been studied. The abundance of ('SNH4)2SO, fertil- 
izer was 8.92%. After three years pot test and field plot test, the 
results showed that the yields with ‘N+mulching’ and 
ISNincorporating’ treated were increased by 5.4%30.0% for 
spring wheat and millet(pot test), and 18~23% for winter wheat 
and summer corn(field plot test), as compared with only ’'5N’ treat- 
ment. The results of 'N-fertilizer labelled tests showed that the 
utilization rates of N-fertilizer treated by '"'°N+mulching’ for crop- 
ping seasons were 57.8%, 65.8%, 36.6% and 8.5% respectively. 
These were increased 3.7%, 10.2%, 21.5% and 2.8% as compared 
with only ''®N’ treatment. Comparing with only 'N’treatment, the 
N leached off by percolation water was decreasing 50%, the loss 
of N caused by volatilization was decreasing 30.3% and the N in 
humus was increasing 21.1%. All of these proved that the applying 
of wheat stubble in different mode would adjust and control the ac- 
tivation of microbe in the soil, and the preservation and utilization 
rate of fertilizer in the soul would be increased. 


17479 (DOE/ID/12904—-T1) Reduced fouling of ultrafiltration 
membranes via surface fluorination. Sedath, R.H.; Yates, S.F.; 
Li, N.N. Allied-Signal, Inc., Des Plaines, IL (United States). Mar 
1993. 169p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC07-891D12904. Order Number 
DE93009091. Source: OSTI; NTIS; GPO Dep. 

Surface fluorination can affect significantly the performance of an 
ultrafiltration membrane used to concentrate a food-related stream. 
Membranes fluorinated and tested as flat sheets exhibit higher ini- 
tial fluxes, and do not foul as rapidly as untreated membranes. 
This improvement is linked to increased surface hydrophilicity, as 
shown in decreased contact angle with water. This increased hy- 
drophilicity, in turn, is linked to the addition of fluorine and oxygen 
to the surface. The pilot plant study did-not show the difference in 
membrane flux and fouling observed in the flat sheet study. In- 
stead, fluorinated and unfluorinated modules behaved similarly. 
Fouling by potato waste feed was severe and resulted in formation 
of an extensive gel layer within the module on the membrane sur- 
face. XPS, SEM and FTIR indicate that buildup of organic material 
occurred on both fluorinated and unfluorinated membranes, but 
SEM indicates that a fibrous mat of material was observed only on 
the nonfluorinated membrane. We conclude that in the pilot study, 
membrane fouling and gel formation were so extensive that the 
surface interaction effect was overwhelmed. 


17480 (FRCEA-TH-375) Effects of ionization and nitrous 
oxide on grated carrot respiration. Chervin, C. CEA Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Physiologie Vegetale et Ecosystemes; Institut National 
Polytechnique, 31 - Toulouse (France). Jun 1992. [106p.] (In 
French). Order Number DE93619289. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two treatments (nitrous oxide and irradiation) have been applied 
on grated carrots to reduce the respiratory crisis induced by 
wounding. Nitrous oxide inhibited cytochrome c oxidase; but, it 
neither diminished O2 consumption of the tissues, nor modified at- 
mospheres in a favourable way for conservation of grated carrots, 
stored in plastic bags (in the conditions chosen for this study). On 
the contrary, irradiation inhibited simultaneously the respiratory cri- 
sis and the ethylene production, both induced by wounding. This 
behaviour led to a lower consumption of sugars in irradiated tis- 
sues and to the generation of atmospheres, which were better 
adapted to the conservation needs (it was necessary to use plastic 
film with high permeability). Finally, an applied study demonstrated 
that irradiation, by permitting a less denaturing preparation than 
industrial process, allowed the conservation of produces with a bet- 
ter quality (nutritional, sensory and microbiological). Biochemical 
analyses have been validated by sensory analyses. 


17481 (IAEA-TECDOC-€88) Irradiation of poultry meat and 
its products: A compilation of technical data for its authoriza- 
tion and control. Klinger, |. (Kimron Veterinary inst., Bet Dagan 
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(Israel). Dept. of Food and Feed Hygiene); Lapidot, M. Interna- 
tional Consultative Group on Food Irradiation. International Atomic 
Energy Agency, Vienna (Austria); Food and Agriculture Organiza- 
tion of the United Nations, Rome (Italy); World Health Organization, 
Geneva (Switzerland). Feb 1992. [200p.] Order Number 
DE93620805. Source: OSTI; NTIS (US Sales Only); INIS. 

Modern poultry production methods provide many opportunities 
for microbial contamination, and poultry meat is considered to have 
a high bacterial load. This document describes means by which 
poultry meat can be decontaminated, placing especial emphasis on 
the use of ionizing radiation. Separate chapters describe the irradi- 
ation process, methods for detecting whether the food has been 
irradiated, the wholesomeness of the irradiated products and the 
regulatory aspects of poultry irradiation. 441 refs, 35 figs, 16 tabs. 


17482 (IAEA-TECDOC-691) Feeding strategies for improv- 
ing ruminant productivity in areas of fluctuating nutrient 
supply: Proceedings of a final research co-ordination meeting 
of an FAO/AEA co-ordinated research programme held in Vi- 
enna, 30 March-3 April 1992. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Feb 1993. 
[160p.] (CONF-9203242-: FAO/IAEA final research co-ordination 
meeting on feeding strategies for improving ruminant productivity in 
areas of fluctuating nutrient supply, Vienna (Austria), 30 Mar - 3 
apr 1992). Order Number DE93620807. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This publication contains the results of a five-year Coordinated 
Research Programme aimed at assisting animal nutritionists in 
tropical and subtropical developing countries in their efforts to de- 
velop feeding systems for ruminant livestock. The feeds available 
have been studied, as have ways in which these may be manipu- 
lated to improve the efficiency with which they are used by animals 
for productive processes. The sixteen papers presented at the final 
research Coordination Meeting are indexed separately. Refs, figs 
and tabs. 


17483 (IAEA-TECDOC-691, pp. 23-31) Straw based supple- 
mentation in a low input feeding system for Zebu heifers. 
Pathirana, K.K. (Ruhuna Univ., Kamburupitiya, (Sri Lanka). Dept. 
of Animal Science); Mangalika, U.L.P.; Gunaratne, S.S.N. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Feb 1993. (CONF-9203242—: FAO/IAEA final re- 
search co-ordination meeting on feeding strategies for improving 
ruminant productivity in areas of fluctuating nutrient supply, Vienna 
(Austria), 30 Mar - 3 apr 1992). In Feeding strategies for improving 
ruminant productivity in areas of fluctuating nutrient supply: Pro- 
ceedings of a final research co-ordination meeting of an FAO/IAEA 
co-ordinated research programme held in Vienna, 30 March-3 April 
1992. [160p.] Order Number DE93620807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The first experiment was to determine the effect of supplementa- 
tion on straw utilization. Two levels of urea (0 and 2%) and 4 levels 
of legume (0,5,15 and 30%) in straw-based diets were tested with 
8 wethers in a Latin square design. Organic matter digestibility 
(OMD) and dry matter intake (DMI) of straw and diets increased 
even at the lowest levels of supplements. Urea in combination with 
legume was effective only at the lowest level of legume. Rumen 
NHg levels (mg/100 ml) with all supplemented diets (range 10.3 to 
22.1) were higher. In the 2nd experiment indigenous heifer calves 
were continuously grazed on natural herbage under coconut (G), G 
plus rice straw ad libitum (GS) and GS plus supplements (GSS). 
Supplements and their intakes (g/head/d) were: urea (29), mo- 
lasses (146), rice polishings (125) and vitamin-mineral mix (15). 
Average daily weight gains (g/head/d) and total gains (kg/ha/yr) in- 
creased from G(9.0 and 18.6) through GS (42.0 and 91.2) to GSS 
(106.0 and 231.6), respectively. Total herbage DM yields (kg/ha/yr) 
increased from G (3883) through GS (4187) to GSS (5033). There 
was a consistent trend from G through GS to GSS in reaching at a 
younger age (months) the ist estrus (28.8, 28.3 and 25.8), con- 
ception (36.8, 36.0 and 31.9) and calving (nil, 40.6 and 37.9), 
respectively in association with an opposite trend in LW (kg/head) 
at 1st estrus (79.0, 101.6 and 128.8) and calving (nil, 154.0 and 
158.3), respectively. Calves born in G, GS and GSS were nil, 1 
and 5, respectively. Conclusions were that utilization of straw can 
be improved by supplementation and that cattle production in a low 





input-output system can be improved by introducing straw or more 


significantly, straw plus low levels of appropriate supplements. 22 
refs, 7 tabs. 


17484 (INIS-BR-3093) Isolation and purification of biosyn- 
thetic human growth hormone expressed in transformed E. coli 
cells. Murata, Y. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Dias, L.E.M.F.; Ribela, M.T.C.P.; 
Soares, C.R.J.; Bartolini, P. Sociedade Brasileira de Bioquimica e 
Biologia Molecular, MG (Brazil). 1991. [1p.] (CONF-9104409-: 20. 
Annual Meeting of the Brazilian Society of Biochemistry and Molec- 
ular Biology, Caxambu (Brazil), 20-30 Apr 1991). Order Number 
DE93614235. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ESCHERICHIA COLI/hormones; HOR- 
MONES/radioimmunoassay; ANIMAL CELLS; HORMONES; 
RADIOIMMUNOASSAY 


17485 (INIS-BR-3102) Mutants obtention of Paecilomyces 
lilacinus for utilization in biological control of nematodes. Pi- 
mentel, 1.C.; Azevedo, J.L. Sao Paulo Univ., Piracicaba, SP 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz. 1989. [1p.] 
(In Portuguese). (CONF-8908298-: 3. Brazilian Meeting on Biologi- 
cal Control of Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). 
Order Number DE93611638. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FUNGI/gamma radiation; FUNGI/mutants; 
FUNGVultraviolet radiation; COBALT 60; FUNGI; MUTANTS; NE- 
MATODES 


17486 (INIS-mf-13431) Study on the degradation of 14C 
maneb during the fabrication of concentrated tomato. Sen- 
naoui, Z. (Centre de Developpement des Techniques Nucleaires, 
Algiers (Algeria). Agrochemical Division); Meguenni, H.; Ben- 
naceur, M. Secretariat d’Etat a la Recherche, Algiers (Algeria). Nov 
1992. [8p.] (In French). Order Number DE93611651. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Tomatoes were contaminated with 14C maneb to know the 


degradation of this fungicide during the technological process of 
tomato under laboratory conditions. 57,2% of the initial amount of 
14C maneb applied was found in the many metabolites ETM, ETU 


and EU, were found during the technological transformation of 
tomato. 


17487 (INIS-mf-13432) Effect of cooking time on the 
degradation of 14C maneb in tomato. Sennaoui, Z. (Centre de 
Developpement des Techniques Nucleaires, Algiers (Algeria). Agro- 
chemicai Division); Bennaceur, M. Centre de Developpement des 
Materiaux, Algiers (Algeria). Lab. de Synthese Organique. Nov 
1992. [8p.] (In French). Order Number DE93614233. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The behavior of 14C maneb was studied after cooking of fresh 
tomato at different times 15mn, 30mn, 45mn, and 60mn. More the 
time of cooking water is increased, more the migration in cooking 
water is importement (67% after 15mn and 97% after 60mn). 
Amount of internals residues decreases with time. Cooking stimu- 
lates the formation of ETU. More the time of cooking is increased, 
more the amount of ETU is important. 


17488 (INIS-mf-13443) Effect of fertilizer and irradiation 
sterilization on the degradation of lindane in soil. Bennaceur, 
M. (Centre de Developpement des Techniques Nucleaires, Algiers 
(Algeria). Agrochemical Division); Ghezal, F. Secretariat d’Etat a la 
Recherche, Algiers (Algeria). Oct 1992. [14p.] Order Number 
DE93614958. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of fertilizer and sterelization using irradiation were 
studied on the fate of lindane degradation in two soils under labo- 
ratory conditions. Degradation of lindane is higher in organic matter 
rich soil. Half life of product is respectively about one week and one 
month for both rich soil and poor soil. Fertilizer used decreases PH 
of soils and irradiation dose of 1 mrad seems to be insufficient to 
sterilize completely the soils. Ammonium nitrate stimulates slightly 
the degradations of lindane in soil (not sterilized) after two months. 


17489 (INIS-mf-13444) Persistence of 14C maneb in let- 
tuce plants an soil. Bennaceur, M. (Centre de Developpement 
des Techniques Nucleaires Algiers (Algeria). Agrochemical Divi- 
sion); Sennaoui, Z.; Meguenni, H. Secretariat d’Etat a la 
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Recherche, Algiers (Algeria). Oct 1992. [7p.] Order Number 
DE93614959. Source: OSTI; NTIS (US Sales Only); INIS. 

Maneb residue is studied on lettuce plant and soil after spraying 
on greenhouse with 14C maneb. The residues declined with time. 
After 37 days from the application, 14C maneb residues in water 
extracts declined to 1,5. 10-2ug/g from 5,8. 10-1ug/g of the zero 
day sample in lettuce plants and 4,6. 10-3ug/g from 1,73. 10-1ug/g 
in soil. The 14C internals residues in lettuce and soil increase re- 
spectively till 16 days and 24 days, then decrease to 88% and 
4,05% after 37 days. ETU was present in lettuce plant after 8 days 


then decreases with time. Two metabolites were identified by TLC 
(EU,ETU). 


17490 (INIS-mf-13445) Effect and fate of lindane in maize 
plant. Bennaceur, M. (Centre de Developpement des Techniques 
Nucleaires Algiers (Algeria). Agrochemical Division); Ghezal, F.; 
Klaa, K. Secretariat d’Etat a la Recherche, Algiers (Algeria). Oct 
1992. [11p.] Order Number DE93614960. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The fate and effect of lindane in maize plant, soil and predators 
were studied following insecticide application under field conditions. 
Respectively 84,2% and 93,3% of lindane residues were lost after 
2 and 4 months in soil after treatment. About 90% of the insecti- 
cide was lost after one month in maize plant. Lindane residues 
were present in maize grains (0,205ppm). Lindane decreases the 
density of many predators in soils such as species of collembola, 
coccinellidae, formicidae, coleoptera. 


17491 (INIS-mf-13446) Radiation sterelization of chicken 
dejections for their incorporation in animal feed. Oularbi, S. 
(Centre de Developpement des Techniques Nucleaires Algiers (Al- 
geria). Lab. de Technologie de I'irradiation); Nouani, A. Secretariat 
d’Etat a la Recherche, Algiers (Algeria). Sep 1992. [13p.] Order 
Number DE93614963. Source: OSTI; NTIS (US Sales Only); INIS. 

Deshydrated chicken dejection obtained from chicken grown in 
battery were irradiated by using gamma rays and incorporated in 
the ovine and bovine food. Dejection presented a high content of 
nitrogen, and other minerals. Treatment done with a dose of 10kGy 
was biologically safe. Their incorporation in the ovine food allowed 
us to substitute the soybean by chicken dejection. 


17492 (INIS-mf-13449) Root activity evaluation in tree 
crops using isotopic techniques. Calvache, Marcelo (Comision 
Ecuatoriana de Energia Atomica, Quito (Ecuador)). Comision Ecua- 
toriana de Energia Atomica, Quito (Ecuador). 1991. [12p.] (in 
Spanish). Project OIEA ECU-05-012. (CONF-9108235-: Soil, fertil- 
ization and nutrition of coffee crops, Quevedo (Ecuador), 13-15 
Aug 1991). Order Number DE93616335. Source: OSTI; NTIS (US 
Sales Only). 

This paper discusses the methdology used to evalute root activ- 
ity of the crops utilizing the technique of soil injection with solutions 
marked with isotopes. Some of the experimental data obtained with 
coffee, citrus and oil palm are also presented. Ovel all, these tree 
crops present a higher root activity in soil layers close to the sur- 
face (0-20 cm) and to a distance from the trunk which varies with 
age, season and variety. The most important conclusions are: 1. 
The isotope injection technique using °2°, 15", or ®5"b, allow di- 
rect and reliable determination of root activity in these tree crops. 
2. Root activity of three crops depends on age of the tree, variety, 
moisture content of the soil and soil type. 3. Soil moisture is the 
most influencial factor affecting root activity. This is turn depends 
on the irrigation method employed. 4. From the practical view 
point, the best distance from the trunk to apply fertilizer in the one 
wich has highest root activity closest to the soil surface. 


17493 (NEI-NO-317) Norwegian Forest Research Institute 
75 years: Scientific meeting. Aktuelt fra Skogforsk. Norsk Inst. 
for Skogforskning, Aas (Norway). 1992. 133p. (in Norwegian). Or- 
der Number DE93778387. Source: OSTI; NTIS. 

The publication deals with a scientific meeting on environmental 
measures and methods of optimizing the forestry in Norway. The 
research programs in the different scientific sections covering the 
main topics of forest and environment, forest - utilization and treat- 
ment, and forest - technique/economy are presented. 17 refs., 50 
figs., 8 tabs. 
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17494 (TVA/NFERC-—92/1) Future directions for agricultural 
phosphorus research. Sikora, F.J. (ed.). National Fertilizer and 
Environmental Research Center, Muscle Shoals, AL (United 
States). Mar 1992. 128p. Sponsored by Tennessee Valley 
Authority, Knoxville, TN (United States). (TVA-Bull-Y-224;CONF- 
9007254—: Future directions for agricultural phosphorus research, 
Muscle Shoals, AL (United States), 18-19 Jul 1990). Order Number 
DE93003922. Source: OSTI; NTIS. 

Future Directions for Agricultural Phosphorus Research is a 
collection of papers presented at a workshop in Muscle Shoals, Al- 
abama, on July 18 and 19, 1990. The objective of the workshop 
was to gather representatives of academia, government, and in- 
dustry to discuss and debate research needs with phosphorus in 
agriculture, ranging from basic to applied research. The enclosed 
papers present information on current knowledge in the areas of 
(1) identifying phosphorus solid phases in soil, (ii) enhanced phos- 
phorus bioavailability through microbial activity, (iii) phosphorus 
rock quality, (iv) environmental issues regarding phosphorus in 
agriculture, (v) predicting phosphorus bioavailability in soil, and (vi) 
fertilizer management effects on phosphorus availability. Within 
each paper, the authors suggest future research needs in their 
area. With the discussion of current knowledge and future research 
needs, this publication was designed to benefit organizations for- 
mulating and developing research plans concerning phosphorus in 
agricultural systems. 


17495 (VAEC-C—006) Identification of irradiated foods us- 
ing the thermoluminescence apparatus TOLEDO - Preliminary 
study. Vo Van Thuan (irrad. Cent. (Viet Nam)); Pham Quang Vinh; 
Dang Thanh Luong; Pham Quang Dien. Viet Nam National Atomic 
Energy Commission, Ha Noi (Viet Nam). 1990. [10p.] Order Num- 
ber DE93620443. Source: OSTI; NTIS (US Sales Only); INIS. 

The thermoluminescence (TL) method based on TOLEDO appa- 
ratus has been carried out, firstly in Vietnam, for identification of 
some irradiated dry food: paprika, pepper, curry and green beans. 
The TL effect of irradiation with dose 0.8 Mrad is greater than the 
effect of unirradiated samples at least by one order. The TOLEDO 
was proved to be able to determine TL intensity as function of ab- 
sorbed dose and post-irradiation storage time. The measurement 
procedure is rapid and simple, that expect to be used as a standard 
control method of irradiated food. (author). 6 refs, 2 figs, 1 tab. 


17496 (VAEC-C—008) Sterilization of carrier medium by 
gamma irradiation - An advanced method of upgrading of 
nitrogen-fixing bacteria preparation (Nitragin) for legume. Vo 
Van Thuan (Inst. Nucl. Sci. Technol., Hanoi (Viet Nam)); Nguyen 
Manh Hung; Pham Quang Vinh; Dinh Phuong Thao; Nguyen Kim 
Vu; Nguyen Ngoc Quyen. Viet Nam National Atomic Energy Com- 
mission, Ha Noi (Viet Nam). 15 Feb 1992. [6p.] Order Number 
DE93620803. Source: OSTI; NTIS (US Sales Only); INIS. 
Radiation sterilization of Dong Anh peat soil as a carrier medium 
for nitrogen-fixing bacteria improves the product's quality in com- 
parison with traditional methods of sterilization. (author). 2 tabs. 
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Refer also to citation(s) 15330, 15347, 15352, 15449, 15609, 
15615, 15659, 15878, 16741, 16831, 17059, 17123, 17129, 17223, 
17301, 17313, 17462, 17485, 17495, 18580 


17497 (AECS-PR/FRSR-60) The determination of Po-210 
and other natural radionuclides in Syrian tobacco. Othman, 
Ibrahim (Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Dept. of Radiation Protection and Nuclear Safety). Atomic 
Energy Commission, Damascus (Syrian Arab Republic). Dept. of 
Radiation Protection and Nuclear Safety. Sep 1992. [63p.] (In Ara- 
bic). Order Number DE93617327. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The objective of this study was to determine natural radioactivity 
including Po-210 in tobacco leaves. Many varieties are cultivated in 
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different parts of Syria. Gamma and alpha spectrometry were car- 
ried out on 79 samples. The concentration of natural radionuclides 
in Syrian tobacco is of the same order as elsewhere in the world. 
The radiation dose is mainly from Po-210. (author). 27 refs., 17 
tabs., 15 figs. 


17498 (BARC—1992/P/004) Division of Radiological Protec- 
tion : progress report, 1989-1991. Gupta, B.L. (Bhabha Atomic 
Research Centre, Bombay (india). Div. of Radiological Protection); 
Nagarajan, P.S.; Bhatt, B.C.; Seethapathy, A.; Pradhan, A.S.; Vish- 
wakarma, R.R. (eds.). Bhabha Atomic Research Centre, Bombay 
(india). 1992. [87p.] Order Number DE93618234. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report describes the work of the Division of Radiological 
Protection during 1989-91, for implementation of radiation safety in 
all institutions in the country using radiation sources for medical, 
industrial and research applications. It gives information about per- 
sonnel monitoring using photographic film and TLD badges, 
neutron monitoring badges, dosimetric techniques developed, cali- 
bration techniques for high-dose irradiators, design and fabrication 
of special radiation protection instruments, advisory and licensing 
services, regulation and transport of radioactive materials, periodic 
protection survey, education and training related to radiation safety 
programmes. About 164 publications by the staff of this Division 
are listed. (author). 1 index., 1 tab. 


17499 (BN-SA-3675-HEDR) Determination of dose distribu- 
tions and parameter sensitivity: Hanford Environmental Dose 
Reconstruction Project; dose code recovery activities; Caicu- 
lation 005. Napier, B.A.; Farris, W.T.; Simpson, J.C. Pacific 
Northwest Lab., Richland, WA (United States). Dec 1992. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006307. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A series of scoping calculations has been undertaken to evalu- 
ate the absolute and relative contribution of different radionuclides 
and exposure pathways to doses that may have been received by 
individuals living in the vicinity of the Hanford site. This scoping 
calculation (Calculation 005) examined the contributions of numer- 
ous parameters to the uncertainty distribution of doses calculated 
for environmental exposures and accumulation in foods. This study 
builds on the work initiated in the first scoping study of iodine in 
cow’s milk and the third scoping study, which added additional 
pathways. Addressed in this calculation were the contributions to 
thyroid dose of infants from (1) air submersion and groundshine 
external dose, (2) inhalation, (3) ingestion of soil by humans, (4) in- 
gestion of leafy vegetables, (5) ingestion of other vegetables and 
fruits, (6) ingestion of meat, (7) ingestion of eggs, and (8) ingestion 
of cows’ milk from Feeding Regime 1 as described in Calculation 
001. 


17500 (CFFTP-G-9098) Dosimetry of skin-contact expo- 
sure to tritium gas contaminated surfaces. Legare, M. 
(McMaster Univ., Hamilton, ON (Canada)). TRIUMF, Vancouver, 
BC (Canada). Dec 1990. [77p.] Order Number DE93611759. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The radiological hazards from tritium are usually associated with 
exposure to tritium oxide either by inhalation, ingestion or perme- 
ation through skin. However, exposure from skin contact with 
tritium gas contaminated surfaces represents a different radiologi- 
cal hazard in tritium removal facilities and future fusion power 
plants. Previous experiments on humans and more recent experi- 
ments on hairless rats at Chalk River Laboratories have shown 
that when a tritium gas-contaminated surface is brought into con- 
tact with intact skin, high concentrations of organically-bound 
tritium in urine and skin are observed which were not seen from 
single tritiated water (liquid or vapour form) contamination. The 
results of the rat experiments, which involved measurements of tri- 
tium activity in urine and skin, after contact with contaminated 
stainless steel, are described. These results are also compared to 
previous data from human experiments. The effect of various expo- 
sure conditions and different contaminated surfaces such as brass, 
aluminum and glass are analysed and related to the results from 
contaminated stainless steel exposure. Dosimetric models are be- 
ing developed in order to improve the basis for dose assessment 





for this mode of tritium uptake. The presently studied model is ex- 
plained along with the assumptions and methods involved in its 
derivation. The features of 'STELLA’, the software program used to 
implement the model, are discussed. The methods used to esti- 
mate skin and whole body dose from a model are demonstrated. 
Finally, some experiments for improving the accuracy of the model 
are proposed. Briefly, this study compares the results from animal 
and human experiments as well as different exposure conditions, 
and determines the range of whole body and skin dose that may 
be involved from skin-contact intake. This information is essential 
for regulatory purposes particularly in the derivation of doses for 
skin-contact contamination. (15 figs., 7 tabs., 29 refs.). 


17501 (CNIC—00501) Radioprotective effect of antioxidants 
on human blood lymphocytes. Wang Mingsuo (Suzhou Medical 
Coll. (China)); Gu Xuandi; Zhu Genbo; Feng Jixing; Su Liaoyuan. 
China Nuclear Information Centre, Beijing, BJ (China). Sep 1991. 
[6p.] (In Chinese). (SMC—0061.). Order Number DE93611419. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By using an improved fluorometric method with 2-thiobarbituric 
acid (TBA) as fluorometric agent, the antiradiation effects of four 
kinds of antioxidants on ©°Co +-ray irradiation inducing final prod- 
ucts of lipid peroxides (LPO), i.e. malodialdehyde (MDA) content 
changes in human blood lymphocytes, were investigated with LPO 
value as an indicator. The results of the experiment were as follow- 
ing: (1)The radioprotective effect of exogenous antioxidants added 
to human blood lymphocytes on radiation-induced LPO darnage of 
cellular membrane were remarkable; (2)The radioprotective benefi- 
cial sequences of four kinds of antioxidants were arranged like this: 
SOD > VE >VC, Se*+; (3)Radioprotective effects of antioxidants 
on radiation-induced damage varied especially with the property of 
antioxidants, drug concentration, and pretreatment and monitoring 
time, etc., as well as irradiated dosage and various kinds of incu- 
bated cells. In addition, the mechanism of these antioxidants as 
radioprotectants on human blood lymphocytes is discussed in con- 
nection with LPO damage and radioprotection. 


17502 (CNIC—00502) Analysis of chlorophyll mutations in- 
duced by +-rays in barley (hordeum vulgare). Wang Cailian 
(Inst. for Application of Atomic Energy, Zhejiang Academy of Agri- 
cultural Science (China)); Shen Mei; Xu Gang; Zhao Kongnan; 
Chen Qiufang. China Nuclear Information Centre, Beijing, BJ 
(China). Jun 1991. [9p.] (In Chinese). (CSNAS—0046.). Order Num- 
ber DE93611491. Source: OSTI; NTIS (US Sales Only); INIS. 

Thirty varieties of dormant barley seeds were irradiated with 
'37Cs +-rays. Dose-effect relations of chlorophyll mutation fre- 
quency in Mz seedling and differences resulting from cultured 
types or radiosensitive types were investigated. Experimental 
results show that the relations between chlorophyll mutation fre- 
quency and doses can be fitted by a linear regression equation Y 
= A + BX. According to analysis of covariance, there is no consid- 
erable difference in various cultured types, but the difference of five 
different radiosensitive types is remarkable. The sensitive and 
intermediate types need much lower doses than other types to in- 
duce maximum chlorophyll mutation. 


17503 (CNIC—00531) Lymphocyte colony forming units and 
its application to the study of radiosensitivity. Ma Xiangrui 
(Suzhou Medical Coll. (China)); Wang Tao; Wang Hongyun. China 
Nuciear Information Centre, Beijing, BU (China). Jul 1991. [9p.] (in 
Chinese). (SMC—0065.). Order Number DE93611420. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Kinetics and radiosensitivity of human lymphocytes were studied 
by the techniques of monolayer agar culture and liquid culture in 
vitro. In the experiments of lymphocyte kinetics, PHA was desig- 
nated as a motogen for T lymphocyte. LPS, MEBC and BSA were 
chosen as mitogens for B lymphocyte. The data from thses experi- 
ments showed that under the alone or combination stimulation of 
LPS, MRBC and BSA, B lymphocytes developed to form colonies 
in agar culture (0.3%) with the same manner. The stimulation of 
LPS to B lymphocytes was most significant. By the day 6 after 
seeding, the numbers of colonies in agar culture were maximal. 
Whereas the numbers decreased significantly by the day 8. The 
number of T lymphocyte colonies increased with culture time within 
12 days. The peak of 5H-TdR incorporation into T lymphocytes in 
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liquid culture occured at 5th day after seeding. The data above- 
mentioned demonstrated that the kinetics of lymphocytes cultured 
in two kinds of environments were different. The studies of the ra- 
diosensitivity of T lymphocytes showed that the decreasing in the 
number of colonies and rate of SH-TdR incorporation varied in dif- 
ferent dose ranges. In the range of 0~1.0 Gy, r = -0.96, Dp value 
was 1.71 Gy for TL-CFC in agar culture, r = -.96, Dp value was 
4.34 Gy for the proliferation T lymphocytes in liquid culture. In the 
range of 1.0~6.0 Gy, r were -0.99 and -0.98, the Dy were 5.88 
and 7.36 Gy respectively. The declining tendency in colonies 
formed by BL-CFC was the same as that of TL-CFC, r = -0.97, for 
the range of 0~1.0 Gy, r = -0.97, for the range of 1.0~%3.0, the Dp 
values were 1.35 and 4.36 Gy respectively. The results from these 
experiments shown that the colony technique was a good method 
for the study in radiosensitivity. 


17504 (CNIC—00551) Biological effects of ©°Co +-ray irradi- 
ation on lymphocyte chemoluminescence. Mao Zijun (Suzhou 
Medical Coll. (China)); Su Xiao. China Nuclear Information Centre, 
Beijing, BU (China). Nov 1991. [8p.] (SMC—0067.). Order Number 
DE93611421. Source: OSTI; NTIS (US Sales Only); INIS. 

Utilizing lymphocyte chemiluminescence technique, the biological 
effects of Co +-ray irradiation on lymphocyte chemiluminescence 
(Ly-CL) stimulated with PHA or ConA in vitro were investigated. 
The results showed: (1) 0.25 Gy ®°Co 4-ray irradiation showed a 
tendency to increase (P > 0.05), 0.5 Gy showed significant in- 
crease in Ly-CL(p < 0.05), 1 Gy produced significant suppression 
(P < 0.01). (2) 2x16 Gy ®°Co 4-ray irradiation also expressed 
suppressive effects on Ly-CL caused by two different concentration 
of ConA (50 100 yg/mL)(P < 0.01). Linear regression analysis 
showed that there was a significant correlation between the inten- 
sity of Ly-CL and irradiation dose (P < 0.0005). (3) 2x16 Gy ®°Co 
y-ray irradiation failed to produce suppressive effects on Ly-CL 
time (P > 0.05). 


17505 (CNIC—00557) Bibliography of selected research re- 
ports on occupational medicine in nuclear industry of China 
(list of subjects, 1958-1988). Wu Qi (Bureau of Safety, Protection 
Environment and Health, China National Nucl. Corporation, Beijing 
(China)); Sun Jinkai; Zhang Xuzong; Li Guangyu; Chen Shaojia; Ni 
Xiangting. China Nuclear Information Centre, Beijing, BU (China). 
Oct 1991. [86p.] (BSPEH-0005.). Order Number DE93611532. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A bibliography of 648 research reports on occupational medicine 
in the past 30 years in nuclear industry is presented. It gives only a 
list of titles with affiliations. It contains four parts. The first part is 
on experimental study including internal contamination with ra- 
dionuclides, radiobiology, radiotoxicology and radiohygiene. The 
second part focuses on epidemiological investigation including 
radioepidemiological investigation and on-site investigation of occu- 
pational detriment. The third part concentrates on radiation injury 
clinic, including internal contamination with radionuclides, §-ray 
skin injury radiohematology, emergency handling for radiation acci- 
dent, as well as silicosis and lung cancer of uranium miners. And 
the last part gives space to occupational detriment from non- 
radiation industrial poisonous materials. 


17506 (CONF-9204230—1) New risk estimates at low doses. 
Fry, R.J.M. Oak Ridge National Lab., TN (United States). [1992]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From National Council on Radiation 
Protection Measurements (NCRP) annual meeting; Bethesda, MD 
(United States); 13-14 Apr 1992. Order Number DE93008574. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The age of molecular radiation epidemiology may be at hand. 
The techniques are available to establish with the degree of preci- 
sion required to determine whether agent-specific mutations can be 
identified consistently. A concerted effort to examine radiation- 
induced changes in as many relevant genes as possible appears 
to be justified. Cancers in those exposed to low doses of ionizing 
radiation should be chosen for the investigation. Parallel studies of 
radiation-induced cancers in experimental animals would not only 
complement the human studies, but perhaps reveal approaches to 
extrapolation of risk estimates across species. A caveat should be 
added to this optimistic view of what molecular studies might con- 
tribute to the knotty problem of risk estimates at low doses. The 
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suggestions are made by one with no expertise in the field of 
molecular biology. 


17507 (DOE/ER/12890-3) Mixed-radiation-field dosimetry 
utilizing Nuclear Quadrupole Resonance: Final report. Hinten- 
lang, D.E.; Jamil, K.; Iselin, L.H. Florida Univ., Gainesville, FL 
(United States). Dept. of Nuclear Engineering Sciences. [1992]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89ER12890. Order Number DE93010086. Source: 
OSTI; NTIS; GPO Dep. 

Radiation effects on urea, thiourea, guanidine carbonate and 
guanine sulfate were evaluated for both photon and neutron irradi- 
ations. Hydration of these materials typically provides a greatly 
increased sensitivity to both forms of radiation exposure, although 
not all materials lend themselves to this treatment without changing 
the chemical structure of the compound. Urea was found to be the 
most stable hydrated compound and provides the best sensitivity 
for quantifying radiation effects using NQR techniques. Urea per- 
mits a straight-forward quantification of each of the important 
parameters of the observed NQR signal, the FID. Several 
advanced data analysis methods were developed to assist in quan- 
tifying NQR spectra, both from urea and materials having more 
complex molecular structures, such as thiourea and guanidine sul- 
fate. Unfortunately, these analysis techniques are frequently quite 
time consuming for the complex NQR spectra that result from 
some of these materials. The simpler analysis afforded by urea has 
therefore made it the prime candidate for an NQR dosimetry mate- 
rial. The moderate sensitivity of hydrated urea to photon irradiation 
does not permit this material to achieve the levels of performance 
required for a personnel dosimeter. It does, however, demonstrate 
acceptable sensitivity over dose ranges where it could provide a 
good biological dosimeter for several areas of radiation processing. 
The demonstrated photon sensitivity could permit hydrated urea to 
be used in applications such as food irradiation dosimetry. This 
material also exhibits a good sensitivity to neutron irradiation. The 
precise correlation between neutron exposure and the parameters 
of the resulting NQR spectra are currently being developed. 


17508 (DOE/ER/60657-T1) [Experiments with radon and 
cigarette smoke]: Progress report. Moolgavkar, S.H. Fred 
Hutchinson Cancer Research Center, Seattle, WA (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO06-88ER60657. Order Number 
DE93010960. Source: OSTI; NTIS; GPO Dep. 

Cancer models have been used for the analysis of incidence 
data in epidemiology and time to tumor data in experimental stud- 
ies. The relevant quantities for the analyses of these data are the 
hazard function and the probability of tumor. We have begun to 
use these models for the analysis of data on intermediate lesions 
on the pathway to cancer. Such data are available in experimental 
carcinogenesis studies, in particular in initiation and promotion 
studies on the mouse skin and the rat liver. Typically, such data 
take the form of information on the number and size distribution of 
intermediate lesions as functions of the dose of the chemical 
agents applied and time on study. If, quantitative information on in- 
termediate lesions on the pathway to lung cancer were to become 
available at some future date, the methods that we have devel- 
oped for the analysis of initiation promotion experiments could 
easily be applied to the analysis of these lesion. The mathematical 
derivations here are couched in terms of a particular two-mutation 
model of carcinogenesis. Extension to models postulating more 
than two mutations is not always straightforward. 


17509 (DOE/ER/60836-3) Research in radiobiology: Final 
report of work in progress in immunobiology of experimental 
host-tumor relationships. Utah Univ., Salt Lake City, UT (United 
States). Radiobiology Div. 15 Mar 1993. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER60836. Order Number DE93011536. Source: OSTI; NTIS; 
GPO Dep. 

Our work on the immunobiology of tumors induced in normal 
mice by non-ionizing radiation and chemical carcinogens has 
previously demonstrated a correlation between MHC molecule ex- 
pression and the immunogenicity of tumors in a transplanted 
syngeneic host. Such that immunogenic or regressive tumors were 
found to demonstrate higher constitutive or inducible levels of MHC 
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expression, while most virulent, aggressive tumors exhibited a low 
level of MHC Class | expression. We attributed much of the control 
of MHC molecule expression by antigen-bearing tumors and normal 
cells to the immunological status of the host since the host must 
provide the appropriate stimulus to enhance MHC antigen expres- 
sion by the invading tumor. Our results with UVR-induced tumors 
suggested that a significant role is played by the T-cell lymphokine, 
-interferon (yIFN), in the modulation of MHC molecule expression 
in vivo. Virulent tumors, induced by boneseeking radionuclides, 
may be refractory to -yIFN stimulation of MHC molecule expression. 
It is also possible that certain tumors might be fully responsive to 
the Class | modulatory influences by IFN, but exhibit a reduced 
capacity to stimulate the synthesis of this lymphokine by host T 
cells. We present experiments designed to : Describe the viru- 
lence, latency period, and transplantation characteristics of 29°PU, 
241Am, and 2°Th tumors arising as osteogenic sarcomas and hep- 
atic carcinomas, to determine the relationship between inducible 
expression of MHC Class | molecules by IFN and in vivo immuno- 
genicity of these radioisotype-induced tumors, and to elucidate any 
molecular mechanisms responsible for a lack of responsiveness to 
a -yIFN failure by the host to induce host IFN production. 


17516 (DOE/FTR-93009735) [Results of combined analy- 
ses of data on nuclear workers in the United States, United 
Kingdom and Canada]: Foreign trip report, February 19-26, 
1993. Gilbert, E.S.; Fix, J.J. Pacific Northwest Lab., Richland, WA 
(United States). 17 Mar 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE93009735. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The meeting began with a presentation on the results of the 
combined analyses by Dr. Elisabeth Cardis, the IARC staff person 
responsible for analyses on the results of the combined analyses, 
and a presentation on dosimetry by Jack Fix. These presentations 
were followed by discussion of several general issues. As a result 
of this discussion, it was agreed that (1) the major focus of the re- 
port is the risk estimates for leukemia and for all cancer excluding 
leukemia (2) more emphasis will be put on the “standard” analyses 
based on methods determined last November, (3) less emphasis 
will be put on results for individual facilities, (4) additional explana- 
tion of the “excess relative risk (ERR)” will be given and that other 
measures of risk will also be presented, (5) results of the study are 
relevant for female workers as well as male workers, (6) duration 
of employment will not be included as an adjustment variable in 
the standard analyses that are emphasized, (7) results of analyses 
addressing effect modification will be de-emphasized, and (8) 
results of analyses excluding workers with special dosimetry prob- 
lems will be described in the discussion section, but the main 
emphasis will be on results without such exclusions. Possible publi- 
cations were also discussed, and it was decided that several 
papers would be prepared including a short article, focusing on risk 
estimation, that woukd be submitted to Science. 


17511 (DOE/OR/00033-T509) Influences of target geometry 
on the microdosimetry of alpha particles in water. Huston, T.E. 
Florida Univ., Gainesville, FL (United States). Dept. of Nuclear 
Engineering Sciences. 1992. 143p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-760R00033. 
Order Number DE93005288. Source: OSTI; NTIS; INIS; GPO Dep. 

Application of microdosimetric concepts to radiation exposure sit- 
uations requires knowledge of the single-event density function, f, 
(z) , where z denotes specific energy imparted to target matter. 
Multiple-event density functions are calculated by taking convolu- 
tions of f,(zZ) with itself with the overall specific energy density 
function is then found by employing a compound Poisson process 
involving single and multiple-event spectra. The f(z), depends 
strongly on the geometric details of a the source, target, and all in- 
termediate matter. While most past applications of microdosimetry 
have been represented targets as spheres, may be better modeled 
as prolate or oblate spheroids. Using a ray-tracing technique cou- 
pled with a continuous-slowing-down approximation, methods are 
developed and presented for calculating single-event density func- 
tions for spheroidal targets irradiated by alpha-emitting point 
sources. Computational methods are incorporated into a fortran 
computer code entitled SEROID (single-event density functions for 





spheroids), which is listed in this paper. This was used to generate 
several single-event density functions, along with related means 
and standard deviations in specific energy, for spheroidal targets 
irradiated by alpha particles. Targets of varying shapes and orienta- 
tions are examined. Results for non-spherical targets are compared 
to spherical targets of equal volume in order to assess influences 
which target geometry has on single-event quantities. From these 
comparisons it is found that both target shape and orientation are 
important in adequately characterizing the quantities examined in 


this study; over-simplifying the target geometry can lead to sub- 
stantial error. 


17512 (DPW-53-1260) Project 8980 —- Savannah River Plant 
~ 105 Buildings count rate meter equipment. Cist, J.D. Du Pont 
de Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 29 Sep 1953. ip. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-377). 
Order Number DE93008321. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This is a report from September 1953 from the Savannah River 
Plant. A previous decision not to install Westinghouse nuclear in- 
struments in 105-R and P made it necessary to increase an order 
for count rate meters to include these buildings and also involved 
related decisions in connection with auxiliary equipment. 


17513 (EHD-TR-151) Radiation protection in veterinary 
medicine: Recommended safety procedures for installation 
and use of veterinary x-ray equipment - safety code 28. De- 
partment of National Health and Welfare, Ottawa, ON (Canada). 
Health Protection Branch. 1991. [39p.] Order Number 
DE93611717. Source: OSTI; NTIS (US Sales Only); INIS. 

Diagnostic radiology is an essential part of present-day veteri- 
nary practice. The need for radiation protection exists because 
occupational exposure to ionizing radiation can result in deleterious 
effects that may manifest themselves not only in exposed individu- 
als but in their descendants as well. These are respectively called 
somatic and genetic effects. Somatic effects are characterized by 
observable changes occurring in the body organs of the exposed 
individual. These changes may appear from within a few hours to 
many years later, depending on the amount and duration of expo- 
sure of the individual. In veterinary medicine, the possibility that 
anyone may be exposed to enough radiation to create somatic ef- 
fect is extremely remote. Genetic effects are more a cause for 
concern at the lower doses used in veterinary radiology. Although 
the radiation doses may be small and appear to cause no observ- 
able damage, the probability of chromosomal damage in the germ 
cells, with the consequence of mutations, does exist. These muta- 
tions may give rise to genetic defects and therefore make these 
doses significant when applied to a large number of individuals. 
There are two main aspects of the problem to be considered. First, 
personnel working with X-ray equipment must be protected from 
excessive exposure to radiation during their work. Secondly, per- 
sonnel in the vicinity of veterinary X-ray facilities and the general 
public require adequate protection. 


17514 (ETDE-IT—-93-86) RBE modifying factors. Coppola, 
M.; Di Majo, V.; Rebessi, S.; Covelli, V. ENEA, Casaccia (Italy). 
Area Energia Ambiente e Salute. 1992. 19p. Order Number 
DE93778186. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental studies, when carried out under well controlled ex- 
perimental conditions and planned to investigate specific endpoints, 
can provide reliable information on many aspects of the biological 
action of radiation. In particular animal studies are suitable to help 
in determining the shapes of the dose response relationships for 
tumour induction, and the influence of dose rate, and in under- 
standing the species and strain dependence, as well as the effect 
of factors such as sex, age and hormonal status. All these vari- 
ables can diversely influence the biological response to radiations 
of different qualities, and thus the radiation biological effects 
(RBEs). These aspects are examined and discussed in this paper, 
with special attention being addressed to the tumour induction re- 
sponse of hemolymphopoietic and epithelial tissues such as liver 
and ovary, which have shown an appreciable degree of susceptibil- 
ity to radiation carcinogenesis. 
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17515 (EUR-14180) Radiation Protection Dosimetry. 
Kramer, H.M.; Schnuer, K. (eds.). Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. [315p.] (CONF- 
9103129-: Dosimetry in diagnostic radiology, Luxembourg 
(Luxembourg), Mar 1991). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The contributions presented during the seminar provided clear 
evidence that radiation protection of the patient plays an increas- 
ingly important role for manufacturers of radiological equipment 
and for regulatory bodies, as well as for radiologists, doctors and 
assistants. The proceedings of this seminar reflect the activities 
and work in the field of radiation protection of the patient and initi- 
ate further action in order to harmonize dosimetric measurements 
and calculations, to ameliorate education and training, to improve 
the technical standards of the equipment and to give a push toa - 
more effective use of ionising radiation in the medicai sector. 


17516 (FRNC-TH-3724) Historical accounts of the radia- 
tion protection- Dosimetric surveillance of L. Berard Center 
personnel from 1960 to 1988. Paoletti, H. Lyon-1 Univ., 69 - 
Villeurbanne (France). Sep 1990. [189p.] (in French). Order Num- 
ber DE93611760. Source: OSTI; NT!S (US Sales Only); INIS. 

In this thesis, the author describes the discovery of radiations, 
their first medical applications and first accidents that have been in 
the beginning of radiation protection and of its development. The 
author explains how the dosimetric monitoring has been organized 
at L. Berard Centre in Lyon (France). 


17517 (IAEA-R-6012-F) intercomparison of personal moni- 
toring services in the Asian/Pacific region: Final report for the 
period 15 June 1991 - 14 June 1992. Hargrave, N. (Australian 
Radiation Lab., Vallambie (Australia). Dosimetry and Standards 
Group). International Atomic Energy Agency, Vienna (Austria). Sep 
1992. [51p.] Order Number DE93611761. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Australian Radiation Laboratory in 1991 conducted an inter- 
national intercomparison of Personal Radiation Monitoring Services 
in the Asia/Pacific region. Twenty-nine (29) organizations from six- 
teen (16) countries took part in the study. Both thermoluminescent 
dosemeters (TLD) and conventional film badge dosemeters were 
submitted for evaluation. The intercomparison involved participants 
submitting 25 dosemeters including transit controls to the Aus- 
tralian Radiation Laboratory for exposure. Seven radiation beams 
of varying beam quality were used. Both film dosemeters and 
TLDs were irradiated with '°7Cs gamma rays, X-rays and 2.0 MeV 
maximum energy beta rays from a %°Sr/°Y source. The delivered 
dose equivalents were in the range 0.2 to 9 mSv. The majority of 
participants underestimated both the superficial and penetrating 
dose equivalents. The scatter in results was greatest for the X-ray 
beam qualities. 25 refs, 7 figs, 6 tabs. 


17518 (INFO—0358) lonizing radiation in tumor promotion 
and progression. Mitchel, R.E.J. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Aug 1990. [42p.] 
Project no. 7.130.1. Order Number DE93611496. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Chronic exposure to beta radiation has been tested as a tumor 
promoting or progressing agent. Dorsal skin of groups of 25 female 
SENCAR mice first exposed to DMBA then chronically exposed to 
strontium-90/yttrium-90 beta radiation was tested as a stage 1, 
stage 2 or complete skin tumor promoter. Exposure of initiated 
mice to 0.5 gray twice a week for 13 weeks produced no papillo- 
mas, indicating no action as a complete promoter. Another similar 
group of animals was chemically promoted through stage 1 (with 
TPA) followed by 0.5 gray of beta radiation twice a week for 13 
weeks. Again no papillomas developed indicating no action of 
chronic radiation as a stage 2 tumor promoter. The same radiation 
exposure protocol in another DMBA initiated group receiving both 
stage 1 and 2 chemical promotion resulted in a decrease in papil- 
loma frequency, compared to the control group receiving no beta 
irradiation, indicating a tumor preventing effect of radiation at stage 
2 promotion, probably by killing initiated cells. Chronic beta radia- 
tion was tested three different ways as a stage 1 tumor promoter. 
When compared to the appropriate control, beta radiation given af- 
ter initiation as a stage 1 promoter, after initiation and along with a 
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known stage 1 chemical promoter (1.0 gray twice a week for 2 
weeks), or prior to initiation as a stage 1 promoter (0.5 gray twice 
a week for 4 weeks), each time showed a weak (= 15% stimula- 
tion) but statistically significant ability to act as a stage 1 promoter. 
When tested as a tumor progressing agent delivered to preexisting 
papillomas, beta radiation (0.5 gray twice a week for 13 weeks) in- 
creased carcinoma frequency from 0.52 to 0.68 carcinoma/animal, 
but this increase was not statistically significant at the 95% 
confidence level. We conclude that in the addition to the known ini- 
tiating, progressing and complete carcinogenic action of acute 
exposures to ionizing radiation, chronic exposure to beta radiation 
can act as a weak stage 1 promotor. 


17519 (INFO—0362) Canada’s radiation scandal?. Atomic 
Energy Control Board, Ottawa, ON (Canada). Dec 1990. [14p.] Or- 
der Number DE93611718. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In July 1990, Greenpeace distributed a 16-page treatise entitled 
‘Canada's Radiation Scandal’ to a wide audience. The bottom line 
of the Greenpeace critique was that 'Canada’s radiation limits are 
among the worst in the developed world’. This is a commentary on 
the Greenpeace pamphiet from the Atomic Energy Control Board 
(AECB), the body that sets and enforces radiation standards cover- 


ing the use of nuclear energy in Canadian industry, science and 
medicine. 


17520 (INFO—0374) Rapid determination of radon daughter 
concentrations. Bigu, J. (Department of Energy, Mines and 
Resources, Elliot Lake, ON (Canada). Elliot Lake Lab.). Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Aug 1990. [126p.] 
Project no. 4.127.1. Order Number DE93611762. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A technical evaluation of four radon 222 progeny measuring in- 
struments has been conducted. The evaluation has been carried 
out under laboratory controlled conditions and at several locations 
in an underground uranium mine. The laboratory evaluation con- 
sisted of a thorough study of the behaviour and performance of the 
instruments under a wide variety of environmental conditions such 
as radon 222 gas concentration, radon 222 progeny concentration, 
temperature, relative humidity, aerosol concentration, and gamma- 
fied exposure. The four instruments tested were: the Pylon 
WL-1000C, the MDA IWLM-811, the MIMIL IIM, and the EDA WLM- 
30. The readings of the instruments were compared with a widely 
accepted radon 222 progeny concentration measuring method, 
namely, the Thomas-Tsivoglou method. Two variables affected two 
instruments significantly, namely, under high aerosol concentration 
conditions, one of the instruments (EDA WLM-30) ceased to oper- 
ate because of filter loading. The other variable was gamma-field 
exposure which affected another instrument (MDA-811) adversely. 
The instruments were rated according to several criteria. The over- 
all best performer was the MIMIL IIM, although other instruments 
also fared quite well under a variety of experimental conditions. 


17521 (INFO-0376) The selection and use of control 
groups in epidemiologic studies of radiation and cancer. 
Howe, G.R.; Friedenreich, C.M.; Howe, P.D. Atomic Energy Con- 
trol Board, Ottawa, ON (Canada). Sep 1990. [187p.] Order Number 
DE93611533. Source: OSTI; NTIS (US Sales Only); INIS. 

Current risk estimates for radiation-induced cancer are based on 
epidemiologic studies of humans exposed to high doses of 
radiation. A critical feature of such studies is the selection of an ap- 
propriate control group. This report presents a detailed examination 
of the principles underlying the selection and use of control groups 
in such epidemiologic studies. It is concluded that the cohort study 
is the preferred design, because of the rarity of exposure to high 
levels of radiation in the general population and because the co- 
hort design is less susceptible to bias. This report also assesses 
potential bias in current risk estimates for radiation-induced cancer 
due to inappropriate choice and use of control groups. Detailed 
summaries are presented for those epidemiologic studies on which 
the BEIR IV risk estimates are based. It is concluded that con- 
founding is by far the major potential concern. Bias is probably 
negligible in risk estimates for breast cancer. For lung cancer, risk 
estimates may be underestimated by about 30 percent for males 
and 10 percent for females due to confounding of smoking and ra- 
diation exposure. For leukemia and cancers of the thyroid and 
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bone, the absence of established non-radiation risk factors with a 
high prevalence in the population under study suggests that there 
is unlikely to be any substantial confounding radiation risk esti- 
mates. Finally, lifetime excess mortality risks have been estimated 
for several of the cancers of interest following exposure to radiation 
based on Canadian age-, sex- and cause-specific mortality rates. It 
is concluded that errors in measurement exposure, uncertainty in 
extrapolating the results of high dose studies to low doses and low 
dose rates, and sampling variation in the epidemiologic studies 
contribute far more to uncertainty in current risk estimates than do 
any biases in the epidemiologic studies introduced by inappropriate 
selection and use of control groups. (161 refs., 19 tabs.). 


17522 (INIS-BR-3097) Standard ’Principie guides of radio- 
protection’: introduced concepts and future forecasting. 
Dagnino, R. Instituto Brasileiro de Petroleo, Rio de Janeiro, RJ 
(Brazil). 1989. [6p.] (CONF-8908300—-: 7. Seminar on Industrial 
Safety, Salvador (Brazil), 22-25 Aug 1989). Order Number 
DE93611719. Source: OSTI; NTIS (US Sales Only); INIS. 

The main topics introduced by the new CNEN standard NE 3.01 
- Basic Directrix of Radioprotection directly associated to the field 
work in industrial radiography are presented. It’s showed a practi- 
cal example which evidences the need of information exchange 
among the industrial security, radiological safety and quality control 
staffs for the continuity of works in this area. (author). 


17523 (INIS-BR-3098) Resistance to Benomyl and copper 
oxychloride of Verticillium lecanii, bio control agent of 
Hemileia vastratrix, causal agent of rust coffee plants. Conus, 
G.A.; Melo, |.S. Sao Paulo Univ., Piracicaba, SP (Brazil). Escola 
Superior de Agricultura Luiz de Queiroz; Empresa Brasileira de 
Pesquisa Agropecuaria, Jaguariuna, SP (Brazil). Centro Nacional 
de Pesquisa de Defesa da Agricultura. 1989. [2p.] (in Portuguese). 
(CONF-8908298—: 3. Brazilian Meeting on Biological Control of 
Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). Order Number 
DE93614226. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUNGI/coffee plants; FUNGI/ultraviolet ra- 
diation; BENZIMIDAZOLES; FUNGI; FUNGICIDES; INSECTS 


17524 (INIS-BR-3099) Obtention of Verticillium lecanii re- 
sistant to ultraviolet light and evaluation of it capacity of 
control of Hemileia vastratrix, casual agent of coffee plant. 
Conus, G.A.; Melo, I.S. Sao Paulo Univ., Piracicaba, SP (Brazil). 
Escola Superior de Agricultura Luiz de Queiroz; Empresa Brasileira 
de Pesquisa Agropecuaria, Jaguariuna, SP (Brazil). Centro Na- 
cional de Pesquisa de Defesa da Agricultura. 1989. [1p.] (in 
Portuguese). (CONF-8908298-: 3. Brazilian Meeting on Biological 
Control of Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). Or- 
der Number DE93614923. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FUNGI/coffee plants; FUNGI//ultraviolet ra- 
diation; COMPARATIVE EVALUATIONS; FUNGI; MUTAGENESIS 


17525 (INIS-BR-3100) Obtention of new bio types of Tri- 
choderma viride antagonistic to Sclerotinia minor Jajjer. Melo, 
1.S. Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de 
Agricultura Luiz de Queiroz; Empresa Brasileira de Pesquisa 
Agropecuaria, Jaguariuna, SP (Brazil). Centro Nacional de 
Pesquisa de Defesa da Agricultura. 1989. [1p.] (In Portuguese). 
(CONF-8908298—: 3. Brazilian Meeting on Biological Control of 
Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). Order Number 
DE93611484. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUNGIV/ultraviolet radiation; FUNGI; LET- 
TUCE; MUTAGENESIS 


17526 (INIS-BR-3101) Trichoderma harzianum mutants re- 
sistant to iprodione and antagonistic to Sclerotinia minor. 
Silva, A.C.F. da; Melo, |S. Sao Paulo Univ., Piracicaba, SP 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz; Empresa 
Brasileira de Pesquisa Agropecuaria, Jaguariuna, SP (Brazil). Cen- 
tro Nacional de Pesquisa de Defesa da Agricultura. 1989. [1p.] (in 
Portuguese). (CONF-8908298-: 3. Brazilian Meeting on Biological 
Control of Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). Or- 
der Number DE93611485. Source: OSTI; NTIS (US Sales Only); 
INIS. 





Short communication. FUNGIV/lettuce; FUNGV/ultraviolet radiation; 
FUNGI; LETTUCE; MUTANTS 


17527 (INIS-GB—-467) AEA Technology report on safety and 
the environment 1991/92. AEA Technology, Harwell (United King- 
dom). 1992. [21p.] Order Number DE93612943. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Safety management has been a key activity for AEA throughout 
our history. This will continue to be the case as our commercial 
strategy is developed to meet the needs of our customers. The 
provision of high quality service is central to AEA's objectives - and 
safety is an important part of our quality management system. This 
report describes AEA’s safety arrangements and performance over 
the last year. The considerable resources which we have devoted 
to radiological protection - and increasingly to general industrial 
safety matters - show that we have a good record in managing the 
safety of our employees and of the public. We set objectives and 
targets consistent with our aim to have a demonstrably high level 
of safety performance. This report also highlights our commitment 
to protection of the environment. The careful attention which we 
have paid for many years to limiting the environmental effects of 
our radiological operations has been broadened to a more gener- 
ally based environmental protection policy. AEA is pleased to be 
associated - both in regard to our own operations and as a sup- 
plier of consultancy services in environmental protection - with the 
increasing efforts made in this area by the business world. (UK). 


17528 (INIS-GB-472) Annual report 1991-1992. National Ra- 
diological Protection Board, Chilton (United Kingdom). 1992. [16p.] 
Orde; Number DE93617358. Source: OSTi; NTIS (US Sales Only); 
INIS. 

The Annual Report 1991-92 contains an update on the NRPB’s 
role in international and national standards, the technical services 
provided by the NRPB, their work on environmental, biomedical 
and physical sciences, the status of NRPB publications giving ad- 
vice, the NRPB's finances, its senior directing staff and finally 
NRPB members. (UK). 


17529 (INIS-mf-13403) A 10-year review of the dose his- 
tory of radiation workers in the University of Surrey. Parami, 
V.K. Surrey Univ., Guildford (United Kingdom). Dept. of Physics. 
Sep 1991. [71p.] Order Number DE93611763. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This thesis presents data on internally and externally received 
doses for radiation workers whose records are kept at the Safety 
Office of the University of Surrey for the period 1981-1990. The 
distribution of doses by range is presented and analysed. The pat- 
terns of the collective equivalent dose (CED) and the average 
individual equivalent dose (IED) over the 10-year period are pre- 
sented. The annual CED is very low, so that even the total for the 
10-year period is less than 1 man-Sv. Likewise, the annual average 
IED is extremely low, well below the average annual dose to the 
U.K. population from overall sources of ionising radiation. Some rel- 
evant aspects of the 1990 ICRP Recommendations are examined 
and the impact of these to the ’practices’ and sources of ionising 
radiation in the University is given consideration. The results of the 
10-year review provide more evidence of over designation of radia- 
tion workers in the University. A recommendation is made to reduce 
the number of workers who are routinely monitored and justification 
and options are presented. This study is viewed as a useful data- 
base which could be of particular importance in the procedure of 
optimisation of radiation protection in the University of Surrey and 
U.K. establishments for higher education as a whole. (author). 


17530 (JINR-R—16-91-459) Radiation sources, radiation en- 
vironment and risk level at Dubna. Komochkov, M.M. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems). Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [12p.] (In Russian). Order Number 
DE93611764. Source: OSTI; NTIS (US Sales Only); INIS. 

The overall information about ionizing radiation sources, which 
form radiation environment and risk at Dubna, is introduced. Sys- 
tematization of the measurement results is performed on the basis 
of the effective dose and losses of life expectancy. The contribution 
of different sources to total harm of Dubna inhabitants has been 
revealed. JINR sources carry in ~ 4% from the total effective dose 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


of natural and medicine radiation sources; the harm from them is 
much less than the harm from cigarette smoking. 18 refs.; 2 tabs. 


17531 (KFK--1991-41/K) Report on a Workshop on mobile 
laboratories for monitoring environmental radiation. Andrasi, A, 
(Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics); Nemeth, |.; Zombori, P.; Urban, J. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Jan 1992. [35p.] (CONF-9109459—: 
Workshop on mobile laboratories for monitoring environmental radi- 
ation, Paks (Hungary), 16-20 Sep 1991). Order Number 
DE93611765. Source: OSTI; NTIS (US Sales Only); INIS. 

The international Workshop organized by the Health Physics De- 
partment of the Central Research institute for Physics and by the 
Radiation Protection Department of the Paks Nuclear Power Plant 
was presented in this paper. The aims of the Workshop were the 
introduction of the mobile laboratories and the demonstration of the 
applied methods for monitoring environmental radiation in acciden- 
tal situation. The intercomparison measurements showed that the 
results given by different participating laboratories (9 institutions 
from the middie and east European region) agreed well within an 
acceptable error margin. The demonstration, measurements and 
discussions were very useful for the participants and this could be 
a good basis for further developments and cooperations among the 
participating institutions. (author) 7 figs.; 2 tabs. 


17532 (KlYal-91-25) “Hot” particles generated by the Cher- 
nobyl Nuciear Power Plant accident and their oncogenic 
hazard. Melenevskij, A.Eh. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1991. [13p.] (In Russian). Order Num- 
ber DE93617325. Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of basic groups of the "hot” particles, generated 
by the Chernobyl Nuclear Power Plant accident were considered 
which significantly determined the radioactive contamination of the 
environment. The radiation hazard of the inherently entering of 
these particles into the lungs was noted. The estimation of the risk 
ratio bounded up with the possible yield of oncotransformed celis 
of the lung tissues owing to radiation by ionizing emission of the 
“hot” particles or by a set of radionuclides with equal activity and 
composition has been carried out. In the bounds of the proposed 
qualitative model it was shown that the estimation of the maximum 
permissible content of the radionuclides in the lungs in approxima- 
tion of their diffusion distribution is the most conservative. 22 refs.; 
1 fig. (author). 


17533 (KlYal-92-2) The immune status in estimation of in- 
dividual radiosensitivity. Blokhina, E.V.; Koval’, G.N. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1992. 
[7p.] (in Russian). Order Number DE93617319. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of experimental investigation of immune status after 
the strong radiation effect in doses from 6 to 9 Gy by content of T- 
and B-lymphocytes in peripheral blood, its synthetical activity, NST- 
test, a titer of receptor proteins in plasma were presented. It was 
established that all indicators undergo the phase changes and 
indicate the immune shifts in organism that allows to use it as indi- 
cators of radiation effect. The most essential communication is 
detected between the a-cell index of white blood and life time that 
is the basis for radiosensitivity prognosis. 10 refs.; 1 fig.; 2 tables. 
(author). 


17534 (LA-UR-93-189) DNA repair and radiation sensitivity 
in mammalian cells. Chen, D.J.C. (Los Alamos National Lab., NM 
(United States)); Stackhouse, M.; Chen, D.S. Los Alamos National 
Lab., NM (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9210291-2: Workshop on radiation effects, Taipei (Taiwan, 
Province of China), 18 Oct 1992). Order Number DE93007341. 
Source: OSTI; NTIS; INIS; GPO Dep. 

lonizing radiation induces various types of damage in mammalian 
cells including DNA single-strand breaks, DNA double-strand 
breaks (DSB), DNA-protein cross links, and altered DNA bases. Al- 
though human cells can repair many of these lesions there is little 
detailed knowledge of the nature of the genes and the encoded 
enzymes that control these repair processes. We report here on 
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the cellular and genetic analyses of DNA double-strand break re- 
pair deficient mammalian cells. It has been well established that 
the DNA double-strand break is one of the major lesions induced 
by ionizing radiation. Utilizing rodent repair-deficient mutant, we 
have shown that the genes responsible for DNA double-strand 
break repair are also responsible for the cellular expression of radi- 
ation sensitivity. The molecular genetic analysis of DSB repair in 
rodent/human hybrid cells indicate that at least 6 different genes in 
mammalian cells are responsible for the repair of radiation-induced 
DNA double-strand breaks. Mapping and the prospect of cloning of 
human radiation repair genes are reviewed. Understanding the 
molecular and genetic basis of radiation sensitivity and DNA repair 
in man will provide a rational foundation to predict the individual 
risk associated with radiation exposure and to prevent radiation- 
induced genetic damage in the human population. 


17535 (LA-UR-93-209) Radiation mutagenesis from molec- 
ular and genetic points of view. Chen, D.J.C.; Park, M.S.; 
Okinaka, R.T.; Jaberaboansari, A. Los Alamos National Lab., NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States); Department of Health and Human Services, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-98210291—1: Workshop on radiation effects, Taipei (Taiwan, 
Province of China), 18 Oct 1992). Order Number DE93007379. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An important biological effect of ionizing radiation on living or- 
ganisms is mutation induction. Mutation is also a primary event in 
the etiology of cancer. The chain events, from induction of DNA 
damage by ionizing radiation to processing of these damages by 
the cellular repair/replication machinery, that lead to mutation are 
not well understood. The development of quantitative methods for 
measuring mutation-induction, such as the HPRT system, in cul- 
tured mammalian cells has provided an estimate of the mutagenic 
effects of x- and +-rays as wen as of high LET radiation in both ro- 
dent and human cells. A major conclusion from these mutagenesis 
data is that high LET radiation induces mutations more efficiently 
than g-rays. Molecular analysis of mutations induced by sparsely 
ionizing radiation have detected major structural alterations at the 
gene level. Our molecular results based on analysis of human 
HPRT deficient mutants induced by y-rays, a-particles and high 
energy charged particles indicate that higher LET radiation induce 
more total and large deletion mutations than y-rays. Utilizing 
molecular techniques including polymerase chain reaction (PCR), 
Single-strand conformation polymorphism (SSCP), denaturing gra- 
dient gel electrophoresis (DGGE) and Direct DNA sequencing, 
mutational spectra induced by ionizing radiation have been com- 
pared in different cell systems. Attempts have also been made to 
determine the mutagenic potential and the nature of mutation 
induced by low dose rate -y-rays. Defective repair, in the form of ei- 
ther a diminished capability for repair or inaccurate repair, can lead 
to increased risk of heritable mutations from radiation exposure. 
Therefore, the effects of DNA repair deficiency on the mutation in- 
duction in mammalian cells is reviewed. 


17536 (LUNBDS-NBFB—1025-1-39-1992) Effects of ultravio- 
let radiation on Hibiscus rosa-sinensis, Beta vulgaris and 
Helianthus annuus. Panagopoulos, |. Lund Univ. (Sweden). Dept. 
of Plant Physiology. 1992. [42p.] Order Number DE93617296. 
Source: OSTI; NTIS; INIS. 

It is believed that increased levels of ultraviolet B-radiation (UV- 
B;280-320 nm) will result in serious threat to plant. In the present 
study the effects of UV (particularly UV-B) were studied on chloro- 
phyli fluorescence, ultraweak luminescence (UL) and plant growth. 
Parameters related to light emission were determined, and the ef- 
fects of UV-B on hypocotyl elongation and levels of free IAA were 
examined. The plants were grown in greenhouse or in growth 
chambers and exposed to short or long term UV-B simulating dif- 
ferent levels of ozone depletion. Short exposure of Hibiscus leaves 
to UV resulted in a gradual increase in both UL and peroxidase ac- 
tivity followed by a decline after 72 h and a decrease in variable 
chlorophyll fluorescence. The action of UV-B on sugar beet plants 
depended on light quality and irradiance and infection by Cer- 
cospora beticola Sacc. The interaction between UV-B and the 
disease resulted in a large reduction of dry weight and enhanced 
UL. The lowest Chi a and growth was found in plants grown under 
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low irradiance and exposed to UV-B supplemented with UV-A 
(820-400 nm). UVB also inhibited photosystem Il, increased UL 
and peroxidase activity. Under relatively high PAR, UV-B increased 
dry weight of laminae and UL but no effect on Chi content. Sugar 
beet plants grown with light depleted in the 320-400 nm region of 
the spectrum and exposed to UV-B died. Low levels of UV-B did 
neither affected hypocotyl elongation nor amounts of free IAA in 
sunflower plants grown under low (LL; 143 umol m~*s~") or high 
PAR (HL; 800 umol m~-*s-"). Three times more daily UV-B in- 
creased the amount of free IAA, but inhibited hypocotyl elongation. 
Higher Fy/Fmax and F690/F735, Chi a and carotenoids were found 
in plants exposed to low UV-B. Indeed, UV-B can be harmful but 
may also have enhancing effects on plants. (au) (114 refs.). 


17537 (NEI-DK-997) Measurement of contamination by 
241 Am. Hemmingsen, L.B.S. Copenhagen Univ. (Denmark). H.C. 
Oersted Inst. Aug 1991. [176p.] (In Danish). Order Number 
DE93611766. Source: OSTI; NTIS; INIS. 

In relation to the fact that four employees at the Danish Isotope 
Center who had regularly cleaned the smoke detectors used for 
control measurements were found to be contaminated with *41Am, 
the aim was to investigate the suitability of the Phoswich detector 
system for measurement of contamination of humans by 247Am. It 
was also wished to compare this measuring method with other se- 
lected ones. The measurement results are presented in detail. It 
was found that measurements taken on the cranium with the 
Phoswich detectors were more suitable for measurement of con- 
tamination by 241Am than the use of a Ge detector on the liver, - 
because of the first-named method’s greater degree of measuring 
efficiency, (0.013 cps/Bq compared with 0.0001 cps/Bq in the case 
of Ge detector measurement) and lower minimum detectable activ- 
ity in relation to that activity that was measured on A1 (one of the 
employees). It was found that Phoswich-detector measurement and 
measuring of urine samples supplemented each other in a satisfac- 
tory way. The Phoswich detector enables a quick measurement of 
the degree of seriousness of the contamination of a person and a 
relatively accurate determination of the calculated intake of con- 
tamination which has a size of at least twice the annual limit of 
intake size. Measurements of urine samples enable smaller 
amounts of contamination to be revealed, but this takes ca. 32 
weeks and is less accurate than Phoswich measurement especially 
if a long time has elapsed after the intake. (AB) (34 refs.). 


17538 (NEI-NO-297) Model studies of radiation induced 
oxidation and reduction processes in DNA. Hole, E.O. Oslo 
Univ. (Norway). 1992. 192p. Order Number DE93614892. Source: 
OSTI; NTIS; INIS. 

Reprints of eleven previously printed papers are attached. 

The papers presented in this thesis represent the major part of a 
systematic study of primary and secondary radiation induced dam- 
ages in DNA. The magnetic resonance techniques EPR, ENDOR 
and FSE have been the experimental methods used. The study of 
radical formation in isolated DNA components under different envi- 
ronmental conditions demonstrates certain characteristics of the 
DNA components which are important in the study of DNA. It has 
been clearly demonstrated that the electrostatic environment, in 
particular the hydrogen bond pattern, is a vital factor for the sec- 
ondary reaction scheme. Even radicals which are found in all 
related systems seem to be formed by different reaction pathways, 
depending upon the specific matrix. 92 refs., 2 figs., 6 tabs. 


17539 


(NEI-SE-99) Radionuclides in the forest industry. 
Radiation protection. Ravila, A.; Holm, E. Lund Univ. (Sweden). 
Dept. of Radiation Physics. [1992]. [74p.] (In Swedish). Project SSI- 
P-603-90. Order Number DE93617363. Source: OSTI; NTIS; INIS. 

The report describes radioactivity in the forest, the forest indus- 
try, and in the energy production based on wood fuels. 


17540 (NRCN(TN)-142) Reassessment of high and 
intermediate doses by the residual dose and the PTTL. Ben- 
Shachar, Barak; German, Uzi; Rachmian, Ytzchak; Naim Ephraim. 
Israel Atomic Energy Commission, Beersheba (israel). Nuclear Re- 
search Center-Negev. Jan 1993. [15p.] (In Hebrew). Order Number 
DE93619305. Source: OSTI; NTIS (US Sales Only); INIS. 
LiF:Ti,MG TLD cards (G-1 and G-7) were irradiated to high and 
intermediate doses, in the range of 0.15-7.5 Gy and the residual 





dose and the PTTL (Photo-Transferred Thermoluminescence) were 
measures. some dosimetric properties (e.g., accuracy and fading) 
of the residual dose and PTTL were investigated. We measure the 
minimum reassessed exposure, as well, when using both methods. 
We found that the minimum detectable exposure is 13 mGy mea- 
sured by the PTTL, and 360 mGy measured by residual dose. 
(authors). 


17541 (OEFZS—4632) Cesium-137 in soil texture fractions 
and its impact on Cesium-137 soil-to-plant transfer. Gerz- 
abek, M.H.; Mohamad, S.A.; Mueck, K. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Jun 1992. [12p.] 
Order Number DE93614948. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Reprint from Commun. Soil Sci. Plant Anal., v. 23(3-4) p. 321- 
330 (1992). 

Field studies at two sites contaminated by the Chernobyl fallout 
showed 'S’Cesium (Cs) soil-to-plant transfer factors in wheat, rye 
and potato. Transfer values ranged from 0.0017 (potato tuber) to 
0.07 (wheat straw). Generally transfer coefficients in cereal grains 
and potato tubers were significantly below the values of the shoots. 
A comparison of the two sites led to the conclusion that for all 
plants investigated 'S’Cs transfer factors were higher in Lower Aus- 
tria (Calcic Chernozem) than in Upper Austria (Eutric Cambisol). 
The specific activities of the texture fractions of the two soil types 
increased from sand to silt and clay. In the Calcic Chernozem the 
ratio of the '°’Cs activity in the silt fraction to the total activity in 
the soil was considerably higher than in the Eutric Cambisol. At the 
same time extractability of 'S7Cs from the silt fraction of the latter 
soil was clearly lower. Both results mainly were attributed to the 
differences between the soils according to the organic matter con- 
tent of the silt fractions, the Calcic Chernozem being seven times 
higher. Therefore, the differences in the '°7Cs-soil-to-plant transfer 
can be attributed partly to these soil characteristics. (authors). 


17542 (PNL-SA-21037) Metaphase chromosome aberra- 
tions as markers of radiation exposure and dose. Brooks, A.L.; 
Khan, M.A.; Jostes, R.F.; Cross, F.T. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-921070—1: Symposium on the laboratory and epidemiology: 
the development and applications of biomarkers to the study of hu- 
man health effects, Richland, WA (United States), 20-23 Oct 1992). 
Order Number DE93007995. Source: OSTI; NTIS; INIS; GPO Dep. 

Chromosome aberration frequency provides the most reliable bi- 
ological marker of dose for detecting acute accidental radiation 
exposure. Significant radiation-induced changes in the frequency of 
chromosome aberrations can be detected at very low doses. Our 
paper provides information on using molecular chromosome probes 
“paints” to score chromosome damage and illustrates how techni- 
cal advances make it possible to understand mechanisms involved 
during formation of chromosome aberrations. In animal studies 
chromosome aberrations provide a method to relate cellular dam- 
age to cellular dose. Using an In vivo/in vitro approach aberrations 
provided a biological marker of dose from radon progeny exposure 
which was used to convert WLM to dose in rat tracheal epithelial 
cells. Injection of Chinese hamsters with '*Ce which produced a 
low dose rate exposure of bone marrow to either low-LET radiation 
increased the sensitivity of the cells to subsequent external expo- 
sure to ©Co. These studies demonstrated the usefulness of 
chromosome damage as a biological marker of dose and cellular 
responsiveness. 


17543 (RISO-HOT-DECOM-P—4) Decommissioning of the 
Risoe Hot Cell facility: 4. Periodic report covering January 1 
to June 30, 1992. Carisen, H. Risoe National Lab., Roskilde (Den- 
mark). Materials Dept. Aug 1992. [15p.] Contract Fl2D-0011-DK. 
Order Number DE93611740. Source: OSTI; NTIS; INIS. 

The main activities described in the 4th periodic report on the 
decommissioning of the hot cell facility at Risoe National Labora- 
tory are the start of the transfer of the last fissile material, the 
removal of a large amount of highly contaminated material, the re- 
classification of a minor "red” contaminated area to “blue”, and a 
minor “blue” contaminated area to a clean area, and a survey of 
the contamination and radiation levels on the shutters and the 
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shutter housings. The main contaminant was Cs'®’, and the high- 
est level of contamination was found on top of the shutters. The 
contamination levels appeared to be rather scattered. Work was 
begun on collecting information on the condition of the concrete 
cell line. Tables illustrate the contamination on shutters and shutter 
housings, and 6/-y maximum dose rates on the inner surface of the 
shutter housings. A diagram illustrates the location of smear tests 
on the shutter arrangement, and "three-dimensional” graphs illus- 
trate the suppressed maximum values of the shutter contamination. 
A plan of the hot cell facility at floor level is also given. A collective 
dose of 6 man-mSv was ascribed to 10 persons in the first half of 
1992, arising mainly from work on the shielded storage facility and 
handling of wastes. (AB). 


17544 (RISO-R-641) BER-3.2 report: Methodology for jus- 
tification and optimization of protective measures including a 
case study: Protective actions planned for Gotland in an "EX- 
ERCISE SIEVERT”-release. Hedemann Jensen, P. (Section of 
Applied Health Physics, Safety Department, Risoe (Denmark)); 
Sinkko, K.; Walmod-Larsen, O.; Gjoerup, H.L.; Salo, A. Risoe Na- 
tional Lab., Roskilde (Denmark). Nuclear Safety Research Dept. 
Jul 1992. [50p.] Contract NKS/BER-3. Order Number DE93611741. 
Source: OSTI; NTIS; INIS. 

This report is a part of the Nordic BER-3 project's work to 
propose and harmonize Nordic intervention levels for countermea- 
sures in case of nuclear accidents. This report focuses on the 
methodology for justification and optimization of protective mea- 
sures in case of a reactor accident situation with a large release of 
fission products to the environment. The down-wind situation is 
very complicated. The dose to the exposed society is almost un- 
predictable. The task of the radiation protection experts: To give 
advice to the decision makers on averted doses by the different ac- 
tions at hand in the situation - is complicated. That of the decision 
makers is certainly more: On half of the society they represent, 
they must decide if they wish to follow the advices from their radia- 
tion protection experts or if they wish to add further arguments - 
economical or political (or personal) - into their considerations be- 
fore their decisions are taken. Two analysis methods available for 
handling such situations: cost-benefit analysis and multi-attribute 
utility analysis are described in principle and are utilized in a case 
study: The impacts of a Chernobyl-like accident on the Swedish is- 
land of Gotland in the Baltic Sea are analyzed with regard to the 
acute consequences. The use of the intervention principles found 
in international guidance (IAEA 91, ICRP 91), which can be sum- 
marized as the principles of justification, optimization and 
avoidance of unacceptable doses, are described. How to handle 
more intangible factors of a psychological or political character is 
indicated. (au) (6 tabs., 3 ills., 17 refs.). 


17545 (SIS—1992:1) Static and low frequency magnetic 
fields in Norwegian alloy and electrolysis plants. Thommesen, 
G.; Bjoelseth, P.S. Statens Inst. for Straalehygiene, Oslo (Norway). 
Oct 1992. [45p.] (in Norwegian). Order Number DE93617359. 
Source: OSTI; NTIS; INIS. 

As a contribution to the general knowledge on exposure to static 
and low frequency magnetic fields in Norwegian power intensive in- 
dustry, a survey covering 12 such industry plants has been carried 
out. Magnetic fields have been measured and mapped out in the 
proximity to the central production units, alloy furnaces using 50-Hz 
alternating current and electrolysis halls using direct current. The 
intention behind the survey was partly to evaluate the exposure 
with reference to existing proposals to guidelines, partly to supply 
two on-going epidemiological investigations on cancer incidences 
and death causes in this kind of industry with exposure data, and 
partly to provide a basis for evaluation of present day exposure in 
context to future health investigations, particularly with reference to 
possible long-time effects and delayed health impairments. The 
measurements show that production employees at the alloy plants 
may regularly be exposed to 50-Hz magnetic fields over 1000 yT 
for shorter periods of time (minutes) and up to about 500 yT during 
fractions of an hour. Magnetic fields of 100 »T are not uncommon 
in permanent working stations. Workers in electrolysis plants are 
regularly exposed to static magnetic fields of 3 to 10 mT, and up to 
about 50 mT for shorter periods. 15 refs., 11 figs., 3 tabs. 
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17546 (SRL-ETS—90-293) Offsite doses from SRS releases 
over the period of site operation. Bauer, L.R. Savannah River 
Lab., Aiken, SC (United States). Environmental Technology Sec- 
tion. 13 Jul 1990. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93005521. Source: OSTI; NTIS; INIS; GPO Dep. 

Doses to offsite individuals and at-risk populations from Savan- 
nah River Site (SRS) releases for the period 1954-1989 have 
been estimated. These data have been generated in response to 
questions regarding the overall impact of SRS operations on the 
offsite environment. These data are comprehensive in the sense- 
that all known measured and calculated atmospheric and liquid 
release values have been included in the assessment. This work 
should not be interpreted as a formal dose reconstruction as cur- 
rent sites-specific-data used. Three key assumptions were for 
these doses which affect their interpretation: (1) persons in the 
at-risk populations were assumed to have remained at their desig- 
nated locations continuously from 1954-1989, (2) it was assumed 
that these individuals will live for years following 1989, and (3) the 
Beaufort-Jasper water treatment plant was assumed to have oper- 
ated continually since 1954 even though operations actually began 
in 1965. Dose estimates for several at-risk individuals and popula- 
tions are listed in Table 4. A comparison of the doses from the 
SRS and other sources of ionizing radiation in the environment has 
also been included. 


17547 (STUK-A-87) A Topographically and anatomically 
unified phantom model for organ dose determination in radia- 
tion hygiene. Servomaa, A. (Finnish Centre for Radiation and 
Nuclear Safety, Helsinki (Finland). Dept. of Inspection and Metrol- 
ogy); Rannikko, S.; Nikitin, V.; Golikov, V.; Ermakov, |.; Masarskyi, 
L.; Saltukova, L. Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). Aug 1989. [75p.] Order Number 


DE93611767. Source: OSTI; NTIS; INIS. 

The effective dose equivalent is used as a risk-related factor for 
assessing radiation impact on patients. In order to assess the ef- 
fective dose equivalent, data on organ doses in several organs are 


needed. For calculation of the collective effective dose equivalent, 
data on the sex and size distribution of the exposed population are 
also needed. A realistic phantom model based on the Alderson- 
Rando anatomical phantom has been developed for these 
purposes. The phantom model includes 22 organs and takes into 
account the deflections due to sex, height, weight and other 
anatomical features. Coordinates of the outer contours of inner or- 
gans are given in different slabs of the phantom. The images of 
cross sections of different slabs realistically depict the distribution 
of the organs in the phantom. Statistics about height and weight 
distribution as a function of the age of the Finnish population are 
also given. (orig.). 


17548 (STUK-A-105) Building materials as sources of in- 
door exposure to ionizing radiation. Mustonen, R. Finnish 
Centre for Radiation and Nuclear Safety (STUK), Helsinki (Fin- 
land); Helsinki Univ. (Finland). Nov 1992. [101p.] Order Number 
DE93620840. Source: OSTI; NTIS; INIS. 

The thesis also includes six previously published articles. 

The thesis deals with the radioactivity of Finnish building materi- 
als and of industrial wastes or residues which can be used as 
building materials or as mixing substances of such materials. The 
external and internal exposure to radiation from building materials 
is described. The study also discusses with the methods used for 
measuring concentrations of natural and artificial gamma emitters 
in different kinds of materials and the amount of radon exhaling 
from building materials. A computational method for assessing the 
gamma ray exposure inside dwellings is desribed, and the results 
are compared with those of other corresponding methods. The re- 
sults of the simple method described here are in good agreement 
with those obtained with the more refined Monte Carlo technique. 


17549 (STUK-A-106) Cancer risk as a radiation detriment. 
Servomaa, A.; Komppa, T.; Servomaa, K. Finnish Centre for Radi- 
ation and Nuclear Safety (STUK), Helsinki (Finland). Nov 1992. 


[55p.] (In Finnish). Order Number DE93620782. Source: OSTI; 
NTIS; INIS. 
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Potential radiation detriment means a risk of cancer or other 
somatic disease, genetic damage of fetal injury. Quantative infor- 
mation about the relation between a radiation dose and cancer risk 
is needed to enable decision-making in radiation protection. How- 
ever, assessment of cancer risk by means of the radiation dose is 
controversial, as epidemiological and biological information about 
factors affecting the origin of cancers show that risk assessment is 
imprecise when the radiation dose is used as the only factor. Fo- 
cusing on radiation risk estimates for breast cancer, lung cancer 
and leukemia, the report is based on the models given in the Beir 
V report, on sources of radiation exposure and the uncertainty of 
risk estimates. Risk estimates are assessed using the relative risk 
model and the cancer mortality rates in Finland. Cancer incidence 
and mortality rates for men and women are shown in graphs as a 
function of age and time. Relative risks are shown as a function of 
time after exposure and lifetime risks as a function of age at expo- 
sure. Uncertainty factors affecting the radiation risk are examined 
from the point of view of epidemiology and molecular biology. 
(orig.). 


17550 (UCRL-—21107-Pt.2) Bibliographical database of radi- 
ation biological dosimetry and risk assessment: Part 2. 
Straume, T.; Ricker, Y.; Thut, M. Lawrence Livermore National 
Lab., CA (United States). Sep 1990. 126p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93009505. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This is part 11 of a database constructed to support research in 
radiation biological dosimetry and risk assessment. Relevant publi- 
cations were identified through detailed searches of national and 
international electronic databases and through our personal knowl- 
edge of the subject. Publications were numbered and key worded, 
and referenced in an electronic data-retrieval system that permits 
quick access through computerized searches on authors, key 
words, title, year, journal name, or publication number. Photo- 
copies of the publications contained in the database are 
maintained in a file that is numerically arranged by our publication 
acquisition numbers. This volume contains 1048 additional entries, 
which are listed in alphabetical order by author. The computer soft- 
ware used for the database is a simple but sophisticated relational 
database program that permits quick information access, high flexi- 
bility, and the creation of customized reports. This program is 
inexpensive and is commercially available for the Macintosh and 
the IBM PC. Although the database entries were made using a 
Macintosh computer, we have the capability to convert the files into 
the IBM PC version. As of this date, the database cites 2260 publi- 
cations. Citations in the database are from 200 different scientific 
journals. There are also references to 80 books and published 
symposia, and 158 reports. Information relevant to radiation biolog- 
ical dosimetry and risk assessment is widely distributed within the 
scientific literature, although a few journals clearly predominate. 
The journals publishing the largest number of relevant papers are 
Health Physics, with a total of 242 citations in the database, and 
Mutation Research, with 185 citations. Other journals with over 100 
citations in the database, are Radiation Research, with 136, and 
International Journal of Radiation Biology, with 132. 


17551 (WHC-SA-1800) Ambient airborne 2?Rn concentra- 
tions at selected Hanford Site facilities. Atencio, E.M.; Gleckler, 
B.P.; Smith, C.Y. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1993. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-930130-14: 26. Health Physics Society midyear topical 
meeting on environmental health physics, Coeur d’Alene, ID 
(United States), 24-28 Jan 1993). Order Number DE93009422. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Summary of ambient airborne 22*Rn concentrations measured at 
selected US Department of Energy Hanford Site facilities located in 
southeastern Washington. Measurements were made using a 3 x 
3 sodium-iodide gamma spectroscopy counting system, and then 
quantified using verified and validated computer software. Over the 
last 2 years, eight Hanford Site facilities were thoroughly character- 
ized, the results are presented. The facilities characterized in 





response to the Indoor Radon Abatement Act, Public Law 100- 


551. Results from test samples reveal relatively low levels of 
airborne radon. 


17552 (WSRC-TR-92-544) Radionuclide detection limits re- 
quired to estimate health effects in CERCLA risk assessments. 
Hamby, D.M. Westinghouse Savannah River Co., Aiken, SC 
(United States). 24 Nov 1992. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93009892. Source: OSTI; NTIS; INIS; GPO Dep. 

Lower limits of detection (LLDS) have been calculated for ra- 
dionuclides of environmental and ecological interest The detection 
limits are risk-based and were derived using a methodology similar 
to that described by the Environmental Protection Agency for deter- 
mining Preliminary Remediation Goals (PRGS) [EPA 1991]. PRGS, 
and the LLDs calculated in this report are calculated assuming a 
risk level of 10~°, the risk deemed acceptable by the EPA. LLDs 
have been calculated for radionuclides in water and soil. Water 
concentrations are based on risks resulting from the consumption 
of drinking water while soil concentrations are based on risks from 
incidental soil ingestion and external radiation exposure from 
ground surface contamination. 
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Refer also to citation(s) 15624, 17224, 17244, 17306, 17332, 
17469, 17508 


17553 (ETDE-IT-93-77) Clearance and epithelial alterations 
induced by trichloroethylene in rats. Calamosca, M.; Bruni, S.; 
Cordelli, E.; Giovanetti, A.; Lombardi, C.C.; Mancuso, M.T.; 
Pagano, P.; Pettinato, G. ENEA, Bologna (Italy). Area Energia Am- 
biente e Salute; ENEA, Casaccia (Italy). Area Energia Ambiente e 
Salute. 1992. 16p. (CONF-9205316~-1: Risk assessment of urban 
air: Emissions, exposure, risk identification and quantitation, Stock- 
holm (Sweden), 31 May - 3 jun 1992). Order Number 


DE93774303. Source: OSTI; NTIS (US Sales Only). 


Inhaled volatile organic compounds, originating from the 
combustion or emission, by evaporation, of gasoline, in urban envi- 
ronments are suspected to be particularly harmful, because of their 
potential toxicity, to the human respiratory system. As a first step 
of a research program designed to investigate the role of volatile 
organic compounds in urban aerosols in the risk associated with 
the inhalation of urban air pollutants, a study was made of how 
acute inhalation of trichloroethylene (TCE) could affect the rat res- 
piratory tract. The specific aim of the work was to examine whether 
an acute exposure of 3500 ppm TCE, lasting 30 minutes, affected 
rat clearance and, in that case, to correlate the impairment of the 
muco-ciliary/alveolar macrophagic removal system with eventual 
epithelial damage. A new mechanistic model was designed and 


applied to the retention data to obtain relative deposition and clear- 
ance rates. 


17554 (GSF-24/91) Forest decline research in Eastern 
Central Europe and Bavaria. Proceedings. Reuther, M.; Kirch- 
ner, M.; Kirchinger, E.; Reiter, H.; Roesel, K.; Pfeifer, U. (eds.). 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. 629p. (In German). (CONF-9011319—: Sym- 
posium on research on forest decline in Eastern Central Europe 
and Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

In 26 conference contributions, the condition of the forest in east- 
ern central Europe (new Federal German laender, CSFR, Hungary, 
Romania, Bulgaria, Estonia, Poland) and in Bavaria and Austria is 
described. The methodics of the countries’ comprehensive monitor- 
ing and ecosystem analyzes in selected sites with their results are 
presented, mostly for the 80s. Possibilities and advantages of the 
modelling of forest ecosystems by computer are indicated as well 
as the gain of knowledge from extensive screening. For some 
regions, especially the Sudeten, maps showing the spatial distribu- 
tion of airborne pollutants are presented. Pollutant concentrations 
are, in part, related to emittors. In almost all cases, indirect effects 
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of acidic gaseous pollutants via changes in soil chemism are 
blamed for tree disease jointly with other factors or their outcome 
(silvicuttural mistakes, drought, insect infestation). A striking fact is 
that in Hungary and Romania, unlike other European countries, 
oak-trees not conifers are most seriously affected. (UWA). 


17555 (GSF-24/91, pp. 23-28) The status and development 
of forest ecosystems in North Bohemia. Tichy, J. (Research 
Inst. of Forestry and Game Management, Usti n. Labem 
(Czechoslovakia)). GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). Projektgruppe Bayern 
zur Erforschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (CONF-9011319-: 
Symposium on research on forest decline in Eastern Central Eu- 
rope and Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). 
In Forest decline research in Eastern Central Europe and Bavaria. 
Proceedings. 629p. Order Number DE93774503. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An important cause of severe stress to Bohemian forests is seen 
in the extreme air pollution, especially with SO.. The first events of 
forest die-back were observed in the Erz Gebirge already in the 
50s, beginning in the valleys, which were most strongly affected by 
air pollution. Only in the 70s was forest deterioration observed in 
the area of the Jizerske Mountains. Predisposing factors, it is as- 
sumed, like acidic bedrock soil low in nutrient content, had an 
essential part in this. Some 80% of sick trees belong to damage 
categories 1 and 2. Symptoms of tree injury correspond to those 
known from the literature, inter alia loss of leaves and needles, 
necroses, and chlorosis. Among the strategies of reforestation, 
natural rejuvenation seems most promising in the long term, espe- 
cially as regards stress resistance. (orig./UWA). 


17556 (GSF-24/91, pp. 29-39) Forest decline in Slovakia. 
Leontovyc, R. (Research Inst. of Forestry, Zvolen (Czechoslo- 
vakia)). GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Neuherberg (Germany). Projektgruppe Bayern zur Er- 
forschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (in German). 
(CONF-9011319—: Symposium on research on forest decline in 
Eastern Central Europe and Bavaria, Schioss Neuburg (Germany), 
13-15 Nov 1990). In Forest decline research in Eastern Central Eu- 
rope and Bavaria. Proceedings. 629p. Order Number 
DE93774503. Source: OST!; NTIS (US Sales Only); INIS. 

A chronological account of the disease of different tree species 
(poplar, elm, beech-tree, fir, spruce, pine, oak-tree, acacia) in Slo- 
vakia since about 1950 is given. The work identifies both abiotic 
factors (factors of climate especially periods of drought, and air 
pollution) and biotic pathogens (bacteria, different species of 
fungus, insects) as triggering disease. Disease phenomena are de- 
scribed, and the extent of damage is quantified by means of the 
stricken forest areas. The paper points out what all this means for 
Slovakian forests. For the different ecosystems affected, nuisance- 
and-deposition types (acidic type, alkaline type, ammomiacal type) 
are described. The types of pollution in the respective areas are 
graphically shown. (UWA). 


17557 (GSF-24/91, pp. 71-79) Forest decline and nui- 
sances In the north-east German lowland. Hofmann, G. 
(Forschungsanstalt fuer Forst- und Holzwirtschaft Eberswake, 
Forschungsbereich Oekologie (Germany)); Anders, S. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (In German). (CONF-9011319—: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OST1; NTIS (US 
Sales Only); INIS. 

Pine, the predominant tree species in the north-east German 
lowland, has been rendered, increasingly labile in recent years ow- 
ing to SO, pollution and extensive nitrogen eutrophication. Today it 
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is increasingly susceptible also to natural factors of stress, espe- 
cially scarce water supply due to climate. It is in the joint action of 
climate stress and eutrophication that the true and future threat to 
this tree species lies. Not only is emission reduction an absolute 
necessity; but moreover the nitrogen potential present in the pine 
ecosystems must, first of all, be introduced into the forest-biological 
cycle by underwood silviculture and the continued decline of pine 
stands must be counteracted by the meliorative effect of such un- 
derwood. in the long term, sustainable stabilization of forest growth 
in the lowland is required by converting a large part of what are 
now pine stands into leaf-tree stands appropriate to the site. (orig.). 


17558 (GSF-24/91, pp. 80-102) Response of spruce 
ecosystems to environmental stress and regeneration possi- 
bilities. Marsch, M. (inst. fuer Waldbau-Forstschutz, Technische 
Univ. Dresden (Germany)); Thomasius, H.; Wollmerstaedt, J. GSF 
- Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (In German). (CONF-9011319—-: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An overall multi-block conception for modelling of forest ecosys- 
tems is presented. The concentration and regional distribution of 
air pollutants based upon the type of emission sources and the 
source-related discharge of pollutants are calculated. In considera- 
tion of this pollutant caused stress, site factors, climatic changes, 
fertilization and thinning the behaviour of forest ecosystems can be 
predicted. Mode! computations of the annual course of photosyn- 
thesis in spruce stands as well as the influence of SO, pollution to 
ecosystem parameters are presented. The results can be used for 
models of higher hierarchical level on the purpose of forecasting 
the growing-stock development and determining the sustainability 
of various forest functions. in addition principles of a silviculture 
strategy to be applied in pollution-damaged areas in the highlands 
are discussed. (orig/UWA). 


17559 (GSF-24/91, pp. 103-119) Forest decline survey and 
forest soil survey in the eastern Bavarian, medium-range 
mountains. Moessmer, R. (Bayerische Forstliche Versuchs- und 
Forschungsanstalt, Muenchen (Germany)). GSF - Forschungszen- 
trum fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umweltschadstoffen (PBWU); Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany). Jul 
1991. (In German). (CONF-9011319-: Symposium on research on 
forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
in Eastern Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

In Bavaria, forest decline surveys are done by three-stage 
method: systematic sampling within terrestrial forest decline sur- 
veying in the whole of the Bavarian state, additional surveys with a 
reduced grid (forest soil survey), and selected monitoring areas 
(permanent soil monitoring, forest climate stations, areas where in- 
cremental growth is measured, and plots where forest decline is 
constantly monitored). To this are added aerial-monitoring infrared 
colour photographs for forest areas of special interest. As the forest 
decline survey shows, eastern Bavaria has particularly high propor- 
tions of distinct tree damage especially in fir and beech-tree as 
well as, in the Bavarian Forest and the Frankenwald/Fichtelgebirge, 
in spruce. In the constant monitoring plots there has been a rapid 
increase in distinct damage from 1982 to 1985; subsequently, 
damage decreased, except in the Fichtelgebirge, and has in- 
creased again since the gales in the spring of 1990. The increase 
in 1982 comprised an increase in all damage categories. Unter the 
impact of the 1990 spring tempests, only the number of tree 
crowns exhibiting medium severe damage increased. (orig /UWA). 


17560 (GSF-24/91, pp. 120-142) Forest damage research in 
the National Park Bayerischer Wald. Rehfuess, K.E. (Lehrstuhl 
fuer Bodenkunde, Muenchen Univ. (Germany)). GSF_ - 
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Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (In German). (CONF-9011319—-: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results of various research approaches carried out in the In- 
terior Bavarian Forest (epidemiological case studied, determination 
of pollution and atmospheric element deposition, comprehensive 
description of the soils, hydrochemical analyses, investigations 
concerning the bioelement balance of ecosystems a.o.) lead to the 
conclusion, that the socalled high elevation disease of Norway 
spruce on acidic soils (mountainous yellowing) is mainly caused by 
interactions of the following factors and processes: Natural scarcity 
of available Mg and Ca in the soils; accelerated leaching of both 
elements from the soils as induced by the relatively high atmo- 
spheric deposition of N and S; promoted nitrification in warm years; 
frost effects; choice of nonadapted spruce provenances. With all 
the other disease types of Norway spruce and other tree species in 
Southern Germany the involvement of pollutants is not proven 
hiterto and/or the "new type”-character of the disease is in ques- 
tion. (orig.) 


17561 (GSF-24/91, pp. 143-153) Comparison of the pri- 
mary production of spruce in pure air and in polluted air for 
quantification of the direct pollutant effect in the Bavarian for- 
est. Koch, W. (Lehrstuhl fuer Forstbotanik, Muenchen Univ. 
(Germany)). GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Neuherberg (Germany). Projektgruppe Bayern zur 
Erforschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (in German). 
(CONF-9011319—: Symposium on research on forest decline in 
Eastern Central Europe and Bavaria, Schloss Neuburg (Germany), 
13-15 Nov 1990). In Forest decline research in Eastern Central Eu- 
rope and Bavaria. Proceedings. 6292p. Order Number 
DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

In the area of the Lower Bavarian Forest, a pair of twigs at the 
top of a 70-year-old spruce (damage class 2-3) was built in gas ex- 
change chambers. One of these was exposed to the NOz-, Os-, 
SOz-polluted normal air of the stand while the other one was fumi- 
gated with pure air of high quality. Gas exchange was measured in 
the fully climatized gas exchange chambers following the natural 
climate of the stand. From the middle of the third year on O3 and 
SOz losses within the measuring system were compensated. In the 
fourth year the twigs were irrigated inside the chambers during the 
periods of precipitation with rain water and clean water respectively. 
There was no sign that the pollutant load of the stand had any neg- 
ative influence on the primary production of the twig. (orig/UWA). 


17562 (GSF-24/91, pp. 154-167) Forest decline in the 
’Fichtelgebirge’ (NE Bavaria, Germany). Gebauer, G. (Lehrstuhl 
fuer Pflanzenoekologie, Bayreuth Univ. (Germany)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (In German). (CONF-9011319—: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Forest decline of spruce in the Fichtelgebirge (NE Bavaria, Ger- 
many) seems to be mainly the results of an imbalanced supply of 
magnesium on the one hand and of nitrogen on the other hand 
induced by air pollution. Exposure to gaseous pollutants has no di- 
rect effects on the photosynthetic metabolism and the function of 
the stomates. Yellowing of older needles and needle loss is related 
te magnesium deficiency in older needles induced by growth. 
Unimpaired production of new foliage under conditions of reduced 





magnesium supply is maintained by retranslocation of magnesium 
from older needles. Growth is not adapted to the magnesium sup- 
ply because gaseous and liquid nitrogen depositions especially the 
above-ground uptake induce growth. Pathways of above-ground 
uptake of nitrogen depositions are shown. (orig/UWA). 


17563 (GSF-24/91, pp. 168-180) Changes of the nitrogen 
equilibrium in forest ecosystems in Austria. Glatzel, G. (inst. 
fuer Forstoekologie, Univ. fuer Bodenkultur, Vienna (Austria)). GSF 
- Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltragen, Muenchen 
(Germany). Jul 1991. (in German). (CONF-9011319-: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Measurements of bulk deposition densities of nitrogen to Aus- 
trian forest ecosystems ranged from 90 to 350 mmol N.m-?.a-". 
in the vicinity of a strong source N deposition exceeded 600 
N.m~?.a—1. N deposition exceeds N incorporation into the stand- 
ing biomass of spruce stands (40 to 70 mmol N.m~?.a~"), and by 
far exceeds losses due to timber harvesting (15 to 30 mmol 
N.m~-?.a—'). If these deposition rates prevail potential nitrogen 
storage capacity will be exceeded even in forest ecosystems where 
nitrogen was depleted by iitter raking, grazing, pollarding or burn- 
ing of slash. In areas with high N deposition this situation is 
reached. Leaching of excess nitrate leads to losses of acid neutral- 
izing capacity and increased availability of aluminium. Interesting 
even under such conditions nitrogen supplied to the soil surface 
from organic fertilizer is capable of enhancing tree vigor and 
growth. Obviously excess nitrogen in deeper soil horizons can not 
be utilized by spruce under such conditions. In soils with good 
base saturation even very high nitrate levels in the soil solution ap- 
pear not to be harmful to beech trees. (orig./UWA). 


17564 (GSF-24/91, pp. 181-200) The Austrian observation 
system on forest deciine and the system of the FBVA/Vienna. 
Pollanschuetz, J. (Forstliche Bundesversuchsanstalt, Vienna (Aus- 
tria)). GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Neuherberg (Germany). Projektgruppe Bayern zur Er- 
forschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (in German). 
(CONF-9011319-: Symposium on research on forest decline in 
Eastern Central Europe and Bavaria, Schloss Neuburg (Germany), 
13-15 Nov 1990). In Forest decline research in Eastern Central Eu- 
rope and Bavaria. Proceedings. 629p. Order Number 
DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

The interdisciplinary observation of permanent plots and inten- 
sive studies at special selected sites are substantial for the 
analyses of forest ecosystems and of cause-effect-relationships. A 
monitoring system, for rapid detection of changes in forest ecosys- 
tems is nesserary to counteract the menace by climatical changes 
in combination with air pollution effects. After a review on periodical 
assessments on Austrian forests (OeFI, BIN, WZI) the new Forest- 
(Damage)-Monitoring-System (WBS) is pointed out. The functions 
of the numerous scientific disciplines participating in this monitoring 
study are described. For ecosystem related interpretation the link- 
age of the obtained data on spatial variations to other national 
investigations is required. This is especially true for studies at se- 
lected sites, which give informations on the variation over time. 
Two of those studies are presented. (orig /UWA). 


17565 (GSF-24/91, pp. 201-211) Forest decline distribution 
in Hungary. Varga, F. (Lehrstuhi fuer Forstschutz, Univ. fuer Forst- 
und Holzwirtschaft, Sopron (Hungary)). GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umweltschadstoffen (PBWU); Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany). Jul 
1991. (In German). (CONF-9011319-: Symposium on research on 
forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
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in Eastern Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

Eighteen percent of the area of Hungary is forested, with 86% 
leaf tree species (about 35% oak) and 14% conifers. There is con- 
siderable incidence of forest decline. Since 1988, Hungary has 
carried through forest decline surveys in accordance with interna- 
tional standards. Loss of leaves and chlorosis, particularly, are 
evaluated. Symptoms comprised in four damage categories are 
presented in table form for several tree species. Furthermore, dam- 
age to crown, stem, bark, root and from game is quantified. In 
1989, a total of 47.7% of trees examined were free of symptoms. 
Oak-trees were most severely damaged, followed by poplars. 
Beech-trees including hornbeam and conifers are much healthier. 
For oak-trees, poplars, willows and pines the causes of disease 
(dehydration, damage by insects, infestation of the roots with fungi, 
inappropriate sites) are described. (UWA). 


17566 (GSF—-24/91, pp. 211-223) Acid deposition in forest 
ecosystems. Horvath, L. (Institute for Atmospheric Physics, Bu- 
dapest (Hungary)); Fuehrer, E. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umweltschadstoffen (PBWU); Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany). Jul 
1991. (CONF-9011319-: Symposium on research on forest decline 
in Eastern Central Europe and Bavaria, Schloss Neuburg (Ger- 
many), 13-15 Nov 1990). In Forest decline research in Eastern 
Central Europe and Bavaria. Proceedings. 629p. Order Number 
DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

Some Hungarian forest soils experienced a drop in pH of be- 
tween 0.4 and 1.9 units over the last decades. The decline of oaks 
in Hungary primarily seems to be an indirect effect of increasing air 
pollution and acid deposition. Two years ago, stations began to 
measure wet and dry pollutant deposition. Concentrations of SOz 
and NOz increase in Hungary from west to east. But only during 
the winter months they are higher than 30 yg/m°, so that there can 
be no question of their causing forest decline in Hungary; nor can 
this be attributed to the direct impact of acid precipitation. How- 
ever, acidification of forest soils is responsible for instance for the 
mobilization of heavy metals. Data regarding the buffer capacity of 
soils are discussed. (orig./UWA). 


17567 (GSF-24/91, pp. 225-266) Ecology of the die-back of 
Hungarian oaks. Jakucs, P. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Efrforschung der Wirkung von 
Umweltschadstoffen (PBWU); Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany). Jul 
1991. (In German). (CONF-9011319—: Symposium on research on 
forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
in Eastern Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

A comprehensive ecological analysis of different Hungarian oaks 
forests since 1973 is given. Numerous ecosystem parameters are 
quantitatively recorded; their possible contribution to the observed, 
dramatic die-back of oak-trees is discussed. Investigated are, inter 
alia: the rates of deposition and elimination of important nutrients 
and pollutants, the pace at which forests are dying, the activity of 
the phytophages, annual precipitations and their distribution, soil 
pH values and ion concentrations, rates of water transport in trees, 
the distribution of mycorrhiza fungi, tree-ring widths, and air 
pollution as a function of the distance from major emittors. It is es- 
tablished that air pollutants contribute to oak die-back via a change 
of soil chemism. The effect is enhanced by other factors (basement 
rock, injury to leaves from insects). (UWA). 


17568 (GSF-24/91, pp. 267-283) The influence of nutrition 
deficiency on the mortality of oaks in the north of Hungary. 
Berki, |. (Inst. fuer Geowissenschaften, Lajos Kossuth Univ., De- 
brecen (Hungary)). GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). Projektgruppe Bayern 
zur Erforschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (in German). 
(CONF-9011319-: Symposium on research on forest decline in 


ERA Vol. 18, No. 6 431 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism and Toxicology 


Eastern Central Europe and Bavaria, Schloss Neuburg (Germany), 
13-15 Nov 1990). In Forest decline research in Eastern Central Eu- 
rope and Bavaria. Proceedings. 629p. Order Number 
DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to study the causes of the dramatic decline of oak 
stands in northern Hungary, element analyses for N, P, K, Ca and 
Mg in different soil layers up to 50 centimeters and in the leaves of 
chlorotic and healthy trees are carried through and average leaf 
weights and chlorophyll contents are determined. Only for nitrogen 
are levels lower than the minimum requirement found in leaves (19 
mg g~' dry substance). Fertilization experiments resulted in revital- 
ization (weight and colour of leaves) both for whole fertilization and 
fertilization with N only. It is assumed that the die-back of oak trees 
in northern Hungary is due to the low biological availability of nitro- 
gen. (UWA). 


17569 (GSF-24/91, pp. 284-298) The results of interdiscl- 
plinary researches concerning the decline of Quercus petraea 
Liebl, and Q.robur L. forest in Romania. Alexe, A. (Forest Re- 
search and Management Inst., Bucharest (Romania)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (CONF-9011319-: Symposium on research 
on forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
in Eastem Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

The phenomenon of oak-tree die-back has been investigated in 
Romania since 1979. 60% of it is accounted for by anthropoge- 
nous causes (silvicultural mistakes, air pollution, draining, etc.). 
20% is due to climate, and another 20% is of biological origin. The 
complex and strongly varying interactions are described by the 
DCDF concept (different clusters of different factors). Natural site 
parameters had no influence. Stands over 60 years old are particu- 
larly affected: they often are on acidic and/or excessively dry soil, 
or they may become infested with harmful organisms or suffer abi- 
otic or anthropogenous stress. Characteristic symptoms of tree 
injury are, inter alia: inhibited growth, reduced leaf surface and 
crown density, chlorosis, short sprig and necrosis. Changed ele- 
ment composition in the leaves, decrease in chlorophyll and 
carotene, and disturbance of the enzyme and hormone budget. On 
acidic soils, increase in Al, Fe and P in the fine roots. And so forth. 
Oak-trees are soil acidifiers. The resulting release of Al is corre- 
lated with tree injury. (orig /UWA). 


17570 (GSF-24/91, pp. 299-304) The decline of oaks in the 
submesophillic-thermophillic oak forests In Romania. Donita, 
N. (Institutul de Cercetari si Amenajari Silvice, Bucharest (Roma- 
nia)); Rosu, C.; Bazac, G. GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Neuherberg (Germany). Projektgruppe 
Bayern zur Erforschung der Wirkung von Umweltschadstoffen 
(PBWU); Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweltfragen, Muenchen (Germany). Jul 1991. (In German). 
(CONF-9011319-: Symposium on research on forest decline in 
Eastern Central Europe and Bavaria, Schloss Neuburg (Germany), 
13-15 Nov 1990). In Forest decline research in Eastern Central Eu- 
rope and Bavaria. Proceedings. 629p. Order Number 
DE93774503. Source: OSTi; NTIS (US Sales Only); INIS. 

During the last 8-10 years, a severe decline of the dominant 
species Quercus frainetto and Quercus cerris in the submesophil- 
thermohil oakforest was reported. The damaged forest area is 
20.000 ha average, the timber volume exploited was up to 300.000 
m°. The most affected species was Quercus frainetto. The situa- 
tion analysis in the southern part of the country (where the most 
damaged forests occure) shows that the main decline cause is the 
severe drought during the 1982-1990 period. The most important 
effect of the drought was the lack of the disposable water in soil. 
The humidity of clay-soils of these forests, was at the wilt value 
level, during the second part of the summer. The shoot origine of 
these forests, the great density of stands, the insufficient develop- 
ment of the crowns, the frequent defoliations insects caused are 
among the secondary causes of the decline. (orig.). 
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17571 (GSF-24/91, pp. 305-315) Forest decline and forest 
decline research in Bulgaria. Donov, V. (Bulgarische Forsttech- 
nische Akademie, Sofia (Bulgaria)); Paviova, E. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (in German). (CONF-9011319—: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In recent years, the condition of forests in Bulgaria has deterio- 
rated considerably. Chliorosis and loss of needles, infestation with 
insects, bark injury and crown overthinning are typical manifesta- 
tions. Apart from the internationally standardized monitoring of 
extensive areas, selected stands are continuously investigated. 
The basic structures of both measuring systems, and the parame- 
ters recorded, are described. The dynamics of loss of leaves and 
chlorosis during the period from 1986 to 1989 are described for 
leaf-trees and conifers and, specifically, for pine, spruce, and beech 
tree. The increment in the mean damage category (11-60% of 
loss) is alarming. The complex causes of damage are qualitatively 
discussed. Air pollution, climate changes, radioactive pollution, in- 
sect infestation and silvicultural mistakes are interlinked. (UWA). 


17572 (GSF-24/91, pp. 316-325) The health condition of 
the Bulgarian forests from 1986 up to 1990. Alexandrov, A.H. 
(Forest Research Inst., Sofia (Bulgaria)); Rossnev, B. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (CONF-9011319-: Symposium on research 
on forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
in Eastern Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 
The health condition of the forests in Bulgaria has been aggra- 
vated in the recent years. Young plantations often are subjected to 
destruction, as well as stands of Silver fir and some oak forests. 
The condition of 4.9% of the coniferous plantations is bad, and the 
one of 20.5% of them is unsatisfactory. Moreover, 17000 ha of Sil- 
ver fir forests and 20000 ha of oak forests are impacted. The 
situation has been caused by severe draught and air pollution fol- 
lowed by an unfavourable sanitary solution favoring pathogenic 
fungi and sanitary pests. Sanitary fellings and thinnings, forest- 
protective activities, and purposeful tree-breeding and afforestation 
activities contribute to the improvement of the forests. (orig. UWA). 


17573 (GSF—-24/91, pp. 326-343) Vitality of the Estonian 
forests (results of the inventory and research). Karoles, K. (Es- 
tonian Inst. of Forest Management and Nature Conservation, Tartu 
(Estonia)). GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Neuherberg (Germany). Projektgruppe Bayern zur Er- 
forschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (in German). 
(CONF-9011319-: Symposium on research on forest decline in 
Eastern Central Europe and Bavaria, Schloss Neuburg (Germany), 
13-15 Nov 1990). in Forest decline research in Eastern Central Eu- 
rope and Bavaria. Proceedings. 629p. Order Number 
DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

Factors affecting Estonian forests are: The environmental, spe- 
cially atmospheric pollution, - the foundation of new forests as 
monoculture on unsuitable locations, - mechanical damages by 
unsuitable forest machinery, - unfavourable water conditions, - Het- 
erobasidion or Armillaria rot roots. Local damages in consequence 
of air pollutants are distributed in environments of Tallinn, Kivioli, 
Kohtla-Jaerve and the thermal power stations (Narva), where the 
SOz-content in the air is on the average higher than 50 (80) pg/ 
m°%. Pine forests on dry sand soils (600 ha damaged in 1989) and 
the olcer spruce forests show the new type of forest decline. High 





Al-ion concentration, disturbances of the Ca-Mg-metabolism, an ex- 
treme nutrient deficit, (specially N-deficit) and periodical water 
deficit as well as pathogenic fungi are damaging the trees. Spruces 
show nonspecific defoliation, needle necrosis, needlefall, occurence 
of fungal diseases. More damaged are the spruce forests in regions 
with basic precipitations and high sulphur-deposition. (orig./UWA). 


17574 (GSF-24/91, pp. 359-377) Assessment of the hazard 
to mountain forests by means of indicator plants. Greszta, J. 
(Inst. of Forest Ecology, H. Kollataj Agricultural Academy, Cracow 
(Poland)); Kiszka, J.; Barszez, J.; Gruszczynska, M. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (in German). (CONF-9011319-: Symposium 
on research on forest decline in Eastern Central Europe and 
Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). In Forest 
decline research in Eastern Central Europe and Bavaria. Proceed- 
ings. 629p. Order Number DE93774503. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Environmental pollution of Polish mountain forests was investi- 
gated by means of biological indicators (lichens, spruces, bilberries 
and red whortleberries as well as two grass species, Polytrichum, 
Sphagnum, etc.) and their contents of sulfur and some characteris- 
tic metals. The individual parameters are compared as to their 
informative value in different geographic parts of Poland (Sudeten, 
Tatra, Beskiden, Bieszezady). It is emphasized that only the com- 
bined evaluation of several parameters permits reliable qualitative 
statements. Sulfur deposition is reliably indicated by die-back of 
lichens and high sulfur content. Sulfuraccumulating plants are rela- 
tively SO2-resistant. Heavy metal contents are only useful at short 
distance from corresponding emittors. (UWA). 


17575 (GSF-24/91, pp. 378-385) Biochemical features of 


needles of Scots pine and Norway spruce under air pollution - 


a trial of verification of field assessment of crown trans- 
parency. Sierota, Z.H. (Forest Research Inst., Warsaw (Poland)). 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU); Bayerisches Staatsmin- 
isterium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). Jul 1991. (CONF-9011319-: Symposium on research 
on forest decline in Eastern Central Europe and Bavaria, Schloss 
Neuburg (Germany), 13-15 Nov 1990). In Forest decline research 
in Eastern Central Europe and Bavaria. Proceedings. 629p. Order 
Number DE93774503. Source: OSTI; NTIS (US Sales Only); INIS. 

Field assessment of crown defoliation is compared to measure- 
ments of number, length, and dry weight of needles. The 
parameters of needles from different parts of crown of pine growing 
in the 1st and 3rd zones of industriogenic stress and of spruce 
growing in the 3rd zone were compared with healthy controls. 
Large differentations in parameters between stands and classes of 
crown transparency were found. The indexes of dry weight of 1 
needle, of dry weight of 1 mm of needle and the total dry weight of 
needles per 1 annual shoot did not confirm the field assessment of 
crown defoliation as "class of damage”. For evaluation of tree vital- 


ity the determination of dry weight seems to be the most suitable. 
(orig./UWA). 


17576 (GSF—-24/91, pp. 629) The relationship between soll 
and forest decline due to air pollution in the Beskids Mts. 
Klimo, E. (Univ. of Agriculture, Brno (Czechoslovakia). Inst. of For- 
est Ecology). GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). Projektgruppe Bayern 
zur Erforschung der Wirkung von Umweltschadstoffen (PBWU); 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany). Jul 1991. (CONF-9011319-: 
Symposium on research on forest decline in Eastern Central Eu- 
rope and Bavaria, Schloss Neuburg (Germany), 13-15 Nov 1990). 
In Forest decline research in Eastern Central Europe and Bavaria. 
Proceedings. 629p. Order Number DE93774503. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Forest soils in the Beskydy Mountains serve in a long-term ac- 
tion as a predisposition factor in damages of forest stands due to 
air pollution. A process of an increased acidification of these soils 
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in the course of the last 30 years has been stated, but there has 
not been found any significant relation between the degree of 
stand’s damages and the soil properties. When carrying out the ex- 
periment with soils from the quite damaged and quite healthy 
stands, and with loading of these soils with a dose of 100 and 300 
kg of S per hectar and year, there have been found considerable 
changes in leaching of Ca and Mg, a change in the soil pH value, 
but no effect of an increased sulphur input on the growth of Nor- 
way spruce seedlings. (orig.). 


17577 (KFK-PEF—-94) 8. status colloquium of the PEF 
project on March 17-19, 1992 at Karlsruhe Nuclear Research 
Center. Horsch, F.; Filby, W.G.; Fund, N.; Gross, S.; Kaendler, G.; 
Reinhardt, W. (comps.). Kernforschungszentrum Karisruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1992. 566p. (in German). 
(CONF-9203246—: 8. annual report of the research program for air 
prevention measures of Kernforschugszentrum Karlsruhe GmbH 
(KfK), Karlsruhe (Germany), 17-19 Mar 1992). Order Number 
DE93774714. Source: OSTI; NTIS (US Sales Only). 

During the 17-19th of March 1992 the eighth status report of the 
project "European Research Centre for Air Pollution Control Mea- 
sures’ (PEF) took piace at the Nuclear Research Center Karlsruhe. 
Progress reports on the following topics: Investigation into damage 
and elucidation of the causes and effects of forest decline (Task 
1A); Research into atmospheric dispersion, conversion and deposi- 
tion of airborne pollutants (Task 2); Development and optimization 
of industrial-technical processes to reduce or avoid emissions (Task 
3); Providing instruments and making recommendations to the in- 
dustrial and political sectors (Task 4) were presented. (orig./UWA). 


17578 (KFK-PEF-94, pp. 21-34) Physiological and bio- 
chemical investigations into the yellowing of spruce at higher 
altitudes. Pt. 5. Effects of combined stress at the Freudenstadt 
site and of single stress factors on components of the 
photosynthetic apparatus. Siefermann-Harms, D.  (Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Genetik 
und Toxikologie); Steegborn, J. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Apr 1992. (In German). 
(CONF-9203246—: 8. annual report of the research program for air 
prevention measures of Kernforschugszentrum Karlsruhe GmbH 
(KfK), Karisruhe (Germany), 17-19 Mar 1992). In 8. status collo- 
quium of the PEF project on March 17-19, 1992 at Karlsruhe 
Nuclear Research Center. 566p. Order Number DE93774714. 
Source: OSTI; NTIS (US Sales Only). 

Physiological and biochemical investigations into the yellowing of 
spruce at higher altitudes, Part 5: Effects of combined stress at the 
Freudenstadt site and of single stress factors on components of the 
photosynthetic apparatus. The stress situation at the Freudenstadt 
site includes Mg and Ca deficiency, an ozonepolluted atmosphere 
and global radiation at 840 m a.s.l. Effects of this stress situation 
and of single stress factors on the photosynthetic apparatus were 
examined. (1) Seasonal variations in the chlorophyll (Chi) content 
and the stability of the light-harvesting Chi-a/b-protein complex LHC 
ll were observed during a 4-year study with slightly damaged trees. 
Yellowing occurred together with a transient destabilization of the 
LHC li. (2) After fertilization of yellowing spruce, the Chi content of 
the needles increased temporarily, and the back reactions of the 
xanthophyll cycle were enhanced. (3) Spruce seedlings, grown un- 
der Mg deficiency in unpolluted air, developed yellowing symptoms 
which agreed only in part with those observed at the Freudenstadt 
site. Mg deficiency inhibited the synthesis of Chi but did not en- 
hance its decay. (4) yellowing of a damaged spruce tree at the 
Freudenstadt site was comparable under day light and under strong 
red light (wavelengths > 600 nm). Under weak red light, however, 
the yellow needles turned green. The destructive effect of light on 
the pigments of damaged spruce trees is discussed. (orig.). 


17579 (KFK-PEF—94, pp. 35-46) Gas exchange and metabo- 
lite pools of the carbohydrate and energy metabolism in 
needies of spruce with different decline symptoms (diurnal 
and annual changes). Einig, W. (Physiologische Oekologie der 
Pflanzen, Univ. Tuebingen (Germany)); Groschupp, C.; Egger, B.; 
Hampp, R.;  Zimmer-Rinderle, U.; —Lichtenthaler, H.K. 
Kernforschungszentrum (Karlsruhe GmbH (Germany). Projekt 
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Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (in German). (CONF-9203246—: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Our investigations aim at the description of carbon partitioning/ 
allocation in spruce needles in relation to their environment. We 
thus analyzed in parallel rates of net carbon exchange together 
with changes in pool sizes of metabolites involved. The experi- 
ments were performed in a diurnal mode at physiologically 
significant stages during the vegetation period 1991. The respec- 
tive trees were evaluated as healthy or declining. In this report we 
present data from samples taken in May 1991, shortly before bud 
break. One-year-old needies from both trees were very similar in 
their rates of net carbon exchange, their pool sizes of starch and 
sucrose, and the level of extractable activity of sucrose phosphate 
synthase, a key enzyme of sucrose synthesis. In contrast, the nee- 
dies of the declining tree showed increased pool sizes of fructose 
2,6-bisphosphate, and ATP/ADP ratios, both indicators of en- 
hanced glycolytic activities. Diurnal variations, however were 
similar. Independent of reference, net carbon exchange differed in 
2-year-old needies, with lower rates in needles from the declining 
three. Although still at a rather high level, starch and sucrose pools 
were reduced as well. Diurnal activities, in contrast, appeared not 
to be impaired. The reduced carbon supply of the needles should 
have an impact on allocation towards current year needles. This 
will be subject of our further investigations. (orig./UWA). 


17580 (KFK-PEF—94, pp. 47-59) Physiological and cytomor- 
phological investigations of undamaged and damaged spruce 
trees in the Northern Black Forest. Wild, A. (Inst. fuer Allge- 
meine Botanik, Univ. Mainz (Germany)); Tietz-Siemer, S. 
Kernforschungszentrum (Karisruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246—: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 
In the years 1988 to 1991 undamaged and damaged spruce 
trees at the Freudenstadt location were investigated. The main 
objective of the project was to characterize the physiology and cy- 
tomorphology of the spruce needles. The dry weight is a suitable 
basic parameter for spruce needles. In the damaged spruce trees a 
degradation of photosynthetic membranes is observed: the content 
of chlorophyll, the photosynthetic electron transport and the redox 
components of the thylakoid membrane (P-700, cytochrome f, 
cytochrome bss9, cytochrome bs¢—3, Qg-protein) are reduced in nee- 
dies of the damaged trees. Particularly the photosystem Il seems 
to be influenced. Increased concentrations of antioxidative compo- 
nents (ascorbate and glutathione) in the damaged spruce trees 
indicate an enhanced need to protect the cells against reactive 
oxygen species. An indication for a change in nitrogen metabolism 
is the increase in the concentrations of free amino acids in the 
damaged trees, caused by an enhanced protein degradation. The 
rise in phenolic compounds also indicates enhanced damage reac- 
tions in the needles of the damaged spruce trees. (orig/UWA). 


17581 (KFK-PEF-94, pp. 69-79) Detection of damages of 
trees with time resolved luminescence. Schneckenburger, H. 
(Fachhochschule Aalen, Fachbereich Optoelektronik (Germany)); 
Schmidt, W. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1992. (In German). (CONF-9203246-: 
8. annual report of the research program for air prevention mea- 
sures of Kernforschugszentrum Karlsruhe GmbH (KfK), Karlsruhe 
(Germany), 17-19 Mar 1992). In 8. status colloquium of the PEF 
project on March 17-19, 1992 at Karlsruhe Nuclear Research Cen- 
ter. 566p. Order Number DE93774714. Source: OSTI; NTIS (US 
Sales Only). 

Measurements of Kautsky kinetics and time-resolved lumines- 
cence of spruce needies in the seconds- and picoseconds time 
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range were carried on. Thus on the basis of data obtained during 
about two complete vegetation seasons we are able to infer some 
more general conclusions. On one hand we report on results ob- 
tained from gas exclusion experiments performed with so-called 
Open Top Chambers, on the other hand on comparative studies of 
individual spruces classified by different damage classes express- 
ing various grades of yellowing and needle loss. All measurements 
were exclusively performed with green needles without any visible 
damages. In general, the various parameters of luminescence all 
show a distinct annual variation, depending on damage class and 
environmental impacts. In addition to the routine measurements 
established by us we examined other optospectroscopical ap- 
proaches not utilized so far in the analysis of tree damage: 
Induction kinetics of short-term delayed luminescence and blue flu- 
orescence in combination with microspectroscopical procedures. 
First results clearly exhibit a strong correlation of induction kinetics 
and ‘vitality’, e.g. damage class of spruces.(orig/UWA). 


17582 (KFK-PEF—94, pp. 81-92) Seasonal changes in pho- 
tosynthetic activity of damaged spruces in the Northern Black 
Forest (Schoellkopf site). Zimmer-Rinderie, U. (Botanisches Inst. 
2, Univ. Karlsruhe (T.H.) (Germany));  Lichtenthaler, H.K. 
Kernforschungszentrum (Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8 status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

A physiological characterization of differently damaged, 40 year 
old spruce trees in a three year lasting long-term-experiment is 
presented. The different development of damage and partial regen- 
eration of the spruces (spruce 13 and 17: damage class 0; spruce 
2: damage class 3) is presented for the period of April 1989 to Oc- 
tober 1991. Damaged trees/needies particularly showed lower 
values of the chlorophyll and carotenoid content, of the pigment 
ratio (a+b)/(x+c), of net CO. assimilation rates Py/m?, the stress- 
adaptation index Ap and the fluorescence ratio Fv/Fm. In contrast, 
the values of the photosynthetic activity per chlorophyll content Py/ 
(a+b), the non-photochemical quenching-coefficient qNP and the 
fluorescence ratio F690/F735 are increased. The chlorophyll 
fluorescence ratios were established as good indicators of the pho- 
tosynthetic activity and the changes in the chlorophyll content. In 
the course of the three years 1989-1991 the physiological capacity 
of the strongly damaged spruce 2 continuously declines despite 
short-time regenerations. Spruce 17 exhibited an increasing discol- 
oration of the needles. The progressing damage processes 
proceed slowly over years, whereby the spruces try to overcome 
the die-back processes by particular mechanisms. (orig./UWA). 


17583 (KFK-PEF-94, pp. 93-113) CO :-gas-exchange and 
transpiration of open grown Norway spruce during the year in 
higher elevations of the Southern Black Forest under air con-- 
ditions with and without O. respectively. Abetz, P. (inst. fuer 
Waldwachstum, Univ. Freiburg (Germany)); Kuenstle, E.; Wolfart, 
A. Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karisruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Within the three years of measurements the soil temperature in 
15 cm depth sank in February 1991 near to Odeg C. In spite of low 
precipitation in winter and up to the end of May soil moisture was 
sufficient due to the low transpiration during the periods of frost. 
From beginning of August there was a 6 weeks’ drought. High pre- 
cipitation starting from October replenished the soil moisture. The 
diameter increment started 3 weeks later than in 1990 and reached 
only 2/3 of 1990. In March temperature was favorable; some frost 
periods occurred up to the middie of May. The radiation was not as 
high as 1990. High ozone concentration in winter did not influence 
the CO2 gas exchange. The spring and summer measurements did 





not allow final interpretations. As in 1990 further measurements 
(CAD-activity e.g.) have been conducted on this and further 19 
trees distributed between 500 and 1200 m NN. The influence of cli- 
matic factors (inversion in winter and drought in summer) could be 
confirmed. (orig./UWA). 


17584 (KFK-PEF—94, pp. 127-141) Ecophysiological mea- 
surements on pollutant stressed trees - OTC Edelmannshof. 
Schweizer, B. (Inst. fuer Landeskultur und Pflanzenoekologie, Univ. 
Hohenheim, Stuttgart (Germany)); Arndt, U. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (In German). (CONF-9203246-: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

In 1991 comparative ecophysiological measurements started in 
1988 on spruce trees growing on natural site in open-top-chambers 
with charcoal-filtered and ambient air were continued. In contrast to 
previous years the measurements were carried out on eight trees 
growing in the chambers. One part of our studies was the determi- 
nation of diurnal courses of CO2/H2O gas exchange parameters 
under normal ambient conditions. Further to this, measurements for 
characterization the performance of photosynthetic apparatus were 
carried out by studies of light and COz2 response curves on intact 
branches under controlled climatic conditions. The results confirm 
the hints pointed out in previous years in case of effects of ozone 
at the station Edelmannshof. The results indicate, just as in 1989 
and 1990, a lowered photosynthetic performance on one-year old 
and youngest needle age class of spruce trees growing in ambient 
air from early summer 1991. More distinct effects in form of a low- 
ered carboxylatinefficiency and reduced electrontransportrate 


appeared at the end of vegetationperiod indicating possible dam- 
ages of mesophyll. Drought in summer caused water shortage for 


the the spruces at Edelmannshof showed clearly by the pre-dawn- 
values of needle water potential. Considering ozone concentrations 
above 90 yg/m® as halfyear average comparable to previous years 
the observed effects may be effects of air pollution reinforced by 
drought. (orig.). 


17585 (KFK-PEF—-94, pp. 143-154) Sucrose metabolism (di- 
urnal, annual) in spruce needles under different environmental 
conditions (OTC-experiment 'Edelmannshof’). Egger, B. (Physi- 
ologische Oekologie der Pflanzen, Univ. Tuebingen (Germany)); 
Effenberger, S.; Einig, W.; Hampp, R. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (In German). (CONF-9203246-: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Sucrose constitutes the transport form for photoassimilates and 
its metabolism is thus of privotal interest. We try therefore to char- 
acterize parameters of sucrose metabolism in needles of about 
22-year-old Norway spruce in relation to the respective treatment 
(fumigation with filtered/unfiltered air). Parameters we analyze are 
starch, sucrose, hexoses, fructose 2,6-bisphosphate, and key en- 
zymes of sucrose metabolism, such as sucrose synthase and 
sucrose phosphate synthase SPS. Changes of these parameters 
were monitored during the course of needle development (current 
year needles 1990 from May 1990 to October 1991), and diurnaily 
in 2-hour-intervals during a period of increased ozone levels. The 
latter investigation included the determination of net carbon ex- 
change and of stomatal conductance. All parameters showed 
specific changes in relation to the vegetation period. Treatment- 
related differences were mainly observed for the capacity of SPS, 
and for the ratio of ATP/ADP, which was determined in addition. 
Both parameters were increased in samples from unfiltered atmos- 
phere. Diurnal activities (including gas exchange) during a period 
of increased ozone levels were largely unaffected except the level 
of starch. This was significantly reduced in samples from unfiltered 
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air. We discuss this finding as resulting from an increased need of 
‘surplus’-assimilates for maintenance or repair processes at other- 
wise unaffected assimilatory functions. (orig.). 


17586 (KFK-PEF—94, pp. 155-164) Biochemical and physio- 
logical investigations on Norway spruce. (I) Detection of 
effects of air pollutants on trees kept in open-top chambers. 
(Il) Analysis of antioxidants in differently damaged trees at the 
Schoellkopf site (Northern Black Forest). Manderscheid, R. 
(Inst. fuer Pflanzenoekologie, Univ. Giessen (Germany)); Jaeger, 
H.J. Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

The biochemical and physiological investigations on needles of 
spruce trees kept in open-top chambers with charcoal-filtered and 
non-filtered air were continued in 1991. Beside measurements of 
the seasonal fluctuations (activity of phenylenediamin dependent 
peroxidase, ascorbate peroxidase, glutamine synthetase and gluta- 
mate dehydrogenase; content of soluble protein, amino acids, 
ascorbate and glutathione in current and previous year needles), 
diurnal changes of the content of ascorbate and soluble amino 
acids were determined. There was no indication that the trees in 
the chambers with non-filtered air were impacted by air pollutants 
despite high summer ozone levels, which is explained by the vari- 
ability between the trees and the water stress occuring at the study 
site. Diurnal changes were found for several amino acids, e.g. as- 
partate glutamate, glycine and serine. Like in the previous year, no 
difference between needles of damaged and undamaged spruce 
trees was found in the activity of phenylenediamin dependent per- 
oxidase. Unlike the results from 1990, there was also no difference 
in the enzyme activity of superoxide dismutase and ascorbate per- 
oxidase. (orig/UWA). 


17587 (KFK-PEF—-94, pp. 165-177) Comparison of xylem sap 
flow of spruces in open-top chambers at Edelmannshof: Air 
pollution and drought effects. Lu Ping (Lab. de Bioclimatologie 
et d’Ecophysiologie Forestiere, INRA, 54 - Seichamps (France)); 
Granier, A. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1992. (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

Whole-tree-transpirations have been measured diurnally by mon- 
itoring xylem sap fluxes during a vegetation season (15 June to 2 
November 1991) on 7 trees at Edelmannshof:3 in the OTC filtered 
air (F), 2 in the OTC ambient air (NF) and 2 in free air (FA). During 
a drought period from the end of July to mid September, in spite of 
the between-tree variability, a general decrease of transpiration has 
been observed on all the trees. Daily total sap-flux density (to- 
tal sapflow/sapwood area) dropped from 12-20 to 2-5 
dm°xdm@xday—', which was correlatd with a drop of the xylem 
predawn potential ‘pd, -0.3 to -0.9 MPa. In addition to this general 
decrease, differences between treatments were also shown. For 
the period of measurement, the total cumulative xylem sap-flux 
densities of trees in OTC (F) were greater than that of trees in free 
air, and in OTC (NF). Comparison of 2 trees of similar size (A in 
OTC F and D in OTC NF) showed that tree A which experienced 
the most severe water stress (‘pd = -0.93 MPa) had a higher tran- 
spiration rate than tree D. This can be partially explained by their 
differences in root-to-leaf hydraulic conductnce. It is concluded that 
water stress was the dominant factor affecting transpiration, but a 
pollution effect can be suspected too. Further confirmation of these 
observations should be obtained by the examination of stomatal 
conductance measurements. (orig.) 


17588 (KFK-PEF-94, pp. 179-188) Enzyme activities im- 
plied in carbon partitioning in spruce needles under different 
environmental conditions (Edelmannshof OTC experiment). 
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Petrini, M. (Univ. Nancy-1, Plant and Tree 
54 -  Vandoeuvre-les-Nancy (France)); Dizengremel, P. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (CONF-9203246—: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 
The experiments were conducted in Edelmannshof (Black For- 
est) on 20-25 years old spruce fumigated in open-top chambers 
with either untreated or charcoal-fittered ambient air. Two trees out- 
side at the same location were also included. The biochemical 
studies were made on current- and one-year-old needles harvested 
from February 1990 to October 1991. The enzymes implicated in 
the use of photosynthates were extracted. They comprised glucose 
6 phosphate dehydrogenase (G6PDH), ATP- and PPi-dependant 
phosphofructokinases (PFK and PFP) and fructose 1,6 bispho- 
sphatase (F1,6BPase) participating to the  starch-sucrose 
interconversion, the glycolytic enzyme NAD-glycerakiehyde 3 phos- 
phate to the starch- sucrose interconversion, the glycolytic enzyme 
NAD-glyceraldehyde 3 phosphate dehydrogenase (Gai3PDH) and 
the mitochondrial enzymes NAD-malic enzyme (NAD-ME) and 
fumarase (FUM). The main result is a clear chamber effect depend- 
ing on the enzyme and the harvest time. Moreover the individual 
differences between both trees of the same treatment were very 
important. Nevertheless, during spring, the PFP specific activity in 
the young leaves is up to 3 or 4 times higher than in one-year-old 
needles. However, 3 months later, the levels were similar whatever 
the needie age. The comparison between the filtered and non fil- 
tered treatments showed no realdifferences due to the pollution 
effect. We have to conclude that the great individual variability and 
the chamber effect mask any pollution effect that may exist. (orig.). 


Physiology, 


17589 (KFK-PEF—94, pp. 189-198) Studies on redox compo- 


nents of the thylakoid membrane of spruce trees in open-top 
chambers. Wild, A. (inst. fuer Allgemeine Botanik, Univ. Mainz 
{Germany)); Flammersfeld, U.; Schmieden, U. Kernforschungszen- 


trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (in German). (CONF-9203246-: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 
Within the scope of the open-top chamber experiment Edel- 
mannshof, the reaction centre of photosystem | (P-700), 
cytochrome f, cytochrome b-563 and cytochrome b-559 were quan- 
tified. The spruce trees in chambers exposed to ambient air 
showed a smaller amount of the studied redox components in rela- 
tion to chlorophylls that did the spruce trees in chambers exposed 
to filtered air. In addition to that, an increased oxidation speed of 
antennae chlorophylls could be observed on the thylakoid mem- 
branes of the spruce trees in chambers with ambient-air conditions. 
A relationship between the oxidation speed and the ozone concen- 
tration of the ambient air could be observed. In case of the 
cytochromes f and b-563 a chamber effect concerning changed 
light conditions became obvious when comparing spruce trees kept 
in chambers to trees left in their natural surrounding. The reduced 
photosynthetically active radiation (PAR) - it is reduced in cham- 
bers by 10-30% - led to decrease of both cytochromes. (orig.). 


17590 (KFK-PEF—94, pp. 263-287) Uptake and localization 
of nutritive and potentially toxic minerals in ectomycorrhizas 
of forest trees. Kottke, |. (Univ. Tuebingen, Botanisches Inst., 
Spezielle Botanik, Mykologie (Germany)); Oberwinkler, F. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (in German). (CONF-9203246—: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
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March 17-19, 1992 at Karisruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NT!S (US Sales Only). 

Mycorrhizas and mycelia of mycorrhizal fungi were analysed by 
means of electron energy loss spectroscopy (EELS/ES!) on TEM 
902 ZEISS in respect to distribution of Al, Ca, P and several other 
elements after exposition of objects to enhanced concentrations of 
the elements. °'P- and @”7AI-NMR spectroscopy was carried out ad- 
ditionally in cooperation with INRA and University Nancy. Exclusion 
mechanism in mycorrhizas for aluminium and some other toxic 
metals can be derived from the results. Aluminium is bound to hy- 
droxyphosphate complexes and precipitated on the surface of the 
hyphae or deposited in the fungal vacuoles as polyphosphate. In 
mycorrhizae from polluted plots cadmium in connection with sulfur 
and nitrogen was identified in the phosphate containing vacuolar 
droplets. Distribution of calcium in the hyphal mantles was found to 
be age denpended. The EELS/ESI technique revealed as a useful 
too! for exact localization of the elements, although for the three 
elements there are still problems with evaluation at very low con- 
centrations. Danger of over- or understimation of intensities may 
occur and has to be solved by further evolution of computer pro- 
grams. (orig.). 


17591 (KFK-PEF-94, pp. 289-308) Histological and histo- 
chemical investigations on the nutrient dynamics in forest 
trees with regard to the 'New-type Forest Decline’. Pt. 5. Fur- 
ther results on the behaviour of calcium and magnesium in 
various tissues. Fink, S. (inst. fuer Forstbotanik und 
Baumphysiologie, Univ. Freiburg (Germany)). Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1992. (In German). (CONF-9203246—: 8. annual report of the 
research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 
The micromorphological distribution of calcium oxalate in the 
needies of various conifer species was determined by specific his- 
tochemical reactions on this sections in the light and electron 
microscope. Extracellular deposition was certified in all species. 
Exceptions are the Pinaceae and especially the genus Pinus. In 
the wood, ion exchange processes take place at the cell walls and 
active absorption occurs through the ray parenchyma cells which, 
furthermore, translocate Ca radially to the bark. The roots can syn- 
thesize oxalic acid which induces a precipitation of calium oxalate 
and thus impedes the uptake of Ca. The chemical binding forms of 
Ca and Mg in spruce needles from different sites were determined 
quantitatively. For calcium the major amount is bound as oxalate in 
a physiologically inactive form while the water-soluble part re- 
mained small and mainly constant on different sites; about 10% of 
the magnesium is bound in the chiorophyll whichmay rise to n 
early 30% in the case of deficiency. This points to the fact that with 
the on set of deficiency Mg may first become with drawn from 
other compartments rather than the chloroplasts. (orig /UWA). 


17592 (KFK-PEF—-94, pp. 309-320) The dependence of the 
succes of natural regeneration on upper soil conditions and 
degree of acidity in declined forest stands of the Black For- 
est. Littek, 7. (Waldbau-inst., Univ. Freiburg (Germany)). 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1992. (In German). (CONF-9203246-: 8. annual 
report of the research program for air prevention measures of Kern- 
forschugszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
17-19 Mar 1992). In 8. status colloquium of the PEF project on 
March 17-19, 1992 at Karlsruhe Nuclear Research Center. 566p. 
Order Number DE93774714. Source: OSTI; NTIS (US Sales Only). 

In order to study the effects of acid rain-caused changes of up- 
per soil conditions on germination and development of seedlings of 
6 mountain tree species 4 test plots were established in the Black 
Forest. The effects of additional site preparation and fertilization 
also were studied. In a highly acidificated stand (pHxo = 2.8) ger- 
mination and development of young trees strongly dependent from 
the upper soil situation: Conditions for germination and young 
trees’ establishment, which were quite unfavourable in this stand, 





could be improved definitely by soil preparation. In contrast fertil- 
ization showed low significance. The competition between young 
trees and ground vegetation was changed in favor of the trees by 
soil preparation; fertilization (even with N) showed low effects. Ger- 
mination - and survival rates were decreased mostly by high 
densities of Avenella flexuosa and Vaccinium myrtillus. It is con- 
cluded, that in the case of increasing soil acidification these 
acid-tolerant species have to be expected to get a serious obstruc- 
tion for natural regeneration. So success of germination and young 
trees’ establishment on strongly acidified stands is negatively 
affected both directly by unfavorable upper soil conditions and indi- 
rectly by increasing competition with acid - tolerant species of 
ground vegetation. (orig/UWA). 


17593 (LA-12345-MS) Primary skin irritation studies of 
Methy! 2-[Hydroxymethyl] Acrylate. London, J.E. Los Alamos 
National Lab., NM (United States). Mar 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93009116. Source: OSTI; NTIS; GPO 
Dep. 

An earlier skin study with Methyl 2-[Hydroxymethyl] Acrylate 
showed the material to be fatal in 83% of the rabbits in less than 
48 h. This second study using lower volumes (0.5, 0.25, 0.2 and 
0.1 ml) on abraded and unabraded areas on rabbit backs was 
done. The two higher dose ievel rabbits with abraded skin died in 
less than 48 h. No rabbits with unabraded areas died. The irritation 
index for the two lower levels would indicate MHMA to be severe 
irritant and to have toxic properties on skin with approximate levels 
of 0.3 g/kg on abraded skin. 


17594 (LA-12347-MS) A toxological study of 3,6-BIS(3,5- 
Dimethyl-1-1-Pyrazolyl)1,2-Dihydro-1,2,4,5-Tetrazine. | London, 
J.E. Los Alamos National Lab., NM (United States). Mar 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93009115. Source: 
OSTI; NTIS; GPO Dep. 

The acute oral LD3o/s59 values for 3,6-BIS(3,5-Dimethyl-1- 
Pyrazolyl)-1,2-Dihydro-1 ,2,4,5-Tetrazine BIS(DMP)DHT are greater 
than 5g/kg. According to classical guidelines, the material would be 
considered only siightly toxic or practically nontoxic in both rats 
and mice. The sensitization study in the guinea pig did not show 
BIS(DMP)SHT to have potential sensitizing effects. Skin application 
studies on the rabbit demonstrated the material was cutaneously 
nonirritating. This material was also nonirritating in the rabbit eye 
application studies. 


17595 (SAND-93-0116C) DMBA induces tyrosine phospho- 
rylation of PLC-+1 and activates the tyrosine kinases Ick and 
fyn in the HPB-ALL human T-cell line. Archuleta, M.M. (New 
Mexico Univ., Albuquerque, NM (United States). Coll. of Phar- 
macy); Schieven, G.L.; Ledbetter, J.A.; Burchiel, S.W. Sandia 
National Labs., Albuquerque, NM (United States); New Mexico 
Univ., Albuquerque, NM (United States). Coll. of Pharmacy. [1993]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930399-1: Society of Toxicol- 
ogy meeting, New Orleans, LA (United States), 13 Mar 1993). 
Order Number DE93007603. Source: OSTI; NTIS; GPO Dep. 
Previous studies in this laboratory have demonstrated that DMBA 
alters biochemical events associated with lymphocyte activation in- 
cluding formation of the second messenger IP3 and the release of 
intracellular Ca®**. The purpose of the present studies was to eval- 
uate the mechanisms by which DMBA induces IP3 formation and 
Ca** release by examining phosphorylation of membrane associ- 
ated proteins and activation of protein tyrosine kinases Ick and fyn. 
These studies demonstrated that exposure of HPB-ALL cells to 
10M DMBA resulted in a time- and dose-dependent increase in 
tyrosine phosphorylation of PLC--y1 that correlated with our earlier 
findings of IP3 formation and Ca** release. These results indicate 
that the effects of DMBA on the PI-PLC signaling pathway are in 
part, the result of DMBA-induced tyrosine phosphorylation of the 
PLC--+1 enzyme. The mechanism of DMBA- induced tyrosine phos- 
phorylation of PLC--1 may be due to activation of fyn or ick kinase 
activity, since it was found that DMBA increased the activity of 
these PTKs by more than 2-fold. Therefore, these studies demon- 
strate that DMBA may disrupt T cell activation by stimulating PTK 
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activation with concomitant tyrosine phosphorylation of PLC-+1, re- 
lease of IP3, and mobilization of intracellular Ca**. 


17596 (SNV-4078) Critical concentrations of heavy metals 
in the mor horizon of swedish forests. Tyler, G. (Lund Univ. 
(Sweden). Dept. of Ecology). Swedish Environmental Protection 
Agency, Solna (Sweden). Jul 1992. 38p. Order Number 
DE93778471. Source: OSTI; NTIS. 

With summary in Swedish. 

Current knowledge of heavy-metal effects on the biology of the 
mor horizon in Swedish forests is reviewed. Elements mainly con- 
sidered are Cu, Zn, Cd, Pb, and Hg, though Cr, Ni and V are also 
discussed to some extent. Mor (rawhumus) was chosen because it 
is the most widespread type of organic matter (humus) horizon in 
Sweden. Critical concentration is defined as the lowest total con- 
tent (microgram per gram dry weight of the mor) which has proved 
te exert or, for excellent reasons, is suspected to exert a negative 
influence on the biology of the mor. Alternatively, the critical con- 
centration is defined as the degree of increase above a current 
base-line concentration in the mor, to which the soil biology is 
adapted, necessary to evoke adverse effects. The effect of each 
metal is mostly considered in isolation. It has usually not been 
possible, due to lack of knowledge, to take into consideration inter- 
actions between metals, or influence of other soils properties on 
the biological effects. Nor have shock effects on soil microorgan- 
isms caused by other components than metals, contained in 
various waste products applied to mor horizons, been considered. 
A summary of critical concentrations to different processes and or- 
ganism groups is given. (15 refs., 2 figs., 7 tabs.) (au). 


17597 (SNV-4079) Heavy metal concentrations in agricul- 
tural soils critical to microorganisms. Witter, E. (Swedish Univ. 
of Agrigultural Sciences, Uppsala (Sweden). Dept. of Soil 
Sciences). Swedish Environmental Protection Agency, Solna (Swe- 
den). Jul 1992. 49p. Order Number DE93778472. Source: OSTI; 
NTIS. 

Critical heavy metal levels for microorganisms in mineral agricul- 
tural soils are derived form laboratory and field studies reported in 
the literature. Critical levels are defined as the heavy metal con- 
centrations or the heavy metal loads which have been shown to 
negatively affect microbial populations, or microbially mediated pro- 
cesses. No attempts is made to assess the impact of the observed 
negative effects on functioning of the soil ecosystem, or on soil fer- 
tility and productivity. Most emphasis is placed on effects observed 
in long term field experiments. The heavy metals arsenic, cad- 
mium, chromium, copper, mercury, nickel, lead, vanadium and zinc 
were considered, but there was only sufficient evidence to deter- 
mine critical levels for copper, zinc and nickel with some degree of 
confidence. There was a lack of clear evidence from field studies 
for the other heavy metals. The critical levels for copper, nickel and 
zine derived form the laboratory studies were similar to those de- 
rived form field studies, when expressed as relative increases over 
soil background concentrations. The critical levels for copper, nickel 
and zinc were converted to maximum allowable concentrations 
(MAC). The MAC values are intended to aid the safeguarding of the 
functioning of the soil ecosystem, and the conservation of long term 
soil fertility and productivity against negative effects of long term 
metal accumulation on microorganisms in agricultural soils. the 
proposed MAC values for copper, nickel and zine for Swedish agri- 
cultural soils, based solely on effects on soil microorganisms, are 
30, 50, and 80 yg g~" soil, respectively. (89 refs., 5 tabs.) (au). 


17598 (UBA-FB-89-085/1) Testing and evaluation of the 
reproduction test on fish (Level 2 Chemicals Act). Pt. 1. Labo- 
ratory comparative growth test with the zebrafish for six 
weeks. Final report. Hansen, P.D.; Bock, R. Bundesgesundheit- 
samt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene; Umweltbundesamt, Berlin (Germany). Sep 1988. 18p. 
(In German). Contract UFOPLAN 10603043/02. Order Number 
DE93774539. Source: OSTI; NTIS (US Sales Only). 

A growth test of six weeks using the zebrafish (Brachydanio 
rerio) was realized in the framework of an_ interlaboratory- 
comparison-test. Additionally an early-life-stage test was performed 
with a tensid using the rainbow trout (Salmo gairdneri). For the 
purposes of the Chemicals Act testdesign and fish species turned 
out to be appropriate. (orig.) With 3 tabs., 6 refs. 
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17599 (UBA-FB-91-149) Comparative investigation on the 
potential use of Wadden Sea organisms of different trophic 
levels for trend monitoring of selected heavy metals and poly- 
chlorinated biphenyls. Short version. Umweltbundesamt - Texte. 
Lorch, D.; Thiel, H.; Kaiser, M.; Lade, J.; Marencic, H. Hamburg 
Univ. (Germany). Inst. fuer Allgemeine Botanik und Botanischer 
Garten; Hamburg Univ. (Germany). Inst. fuer Hydrobiologie und 
Fischereiwissenschaft; Umweltbundesamt, Berlin (Germany). Mar 
1992. 140p. (In German). Contract UFOPLAN 10204222. Order 
Number DE93774579. Source: OSTI; NTIS (US Sales Only). 

From September 1986 to March 1989 sediments and organisms 
were sampled 17 times near Rantum on the North Frisian Island of 
Sylt. Sediments, Littorina littorea, Macoma baltica, Mytilus edulis, 
Nereis diversicolor, Arenicola marina, Spartina anglica, Zostera 
marina and microphytobenthos were characterized and analysed 
for heavy metals and chlorinated hydrocarbons. To evaluate the 
possible potential of the different organisms in trend monitoring, a 
catalogue of criteria was compiled and the data evaluated accord- 
ingly. Macoma baltica was found to best satisfy the prerequisites 
and, to a lesser extent, Zostera marina. It is concluded, that in a 
long term trend monitoring effort, both organisms should be consid- 
ered. A first comparison of Sylt and an area in the East Frisian 
Wadden Sea has been undertaken. (orig.). 
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17600 (ORNL/FTR-4410) [European research related to 
possible biological and health effects of 50 and 60 Hz electric 
and magnetic fields}: Foreign trip report, August 17— 
September 2, 1992. Gailey, P.C. (Oak Ridge National Lab., TN 
(United States)); Wisecup, W.G. Oak Ridge National Lab., TN 
(United States). 2 Oct 1992. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93009923. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

ORNL is designated as the lead laboratory for EMF bioeffects re- 
search by the US Department of Energy, and serves a primary 
function in program management and planning, quality control, and 
research coordination. The trip described here provided valuable 
information about both EMF research and program organization in 
several European countries where the EMF issue is as significant 
as it is in the United States. This information will serve as impor- 
tant input for the National EMF Research and Communication 
Program which is developing under DOE direction with assistance 
from ORNL. A major emphasis of the national program is to gain 
the maximum efficiency from available resources by collaborating 
with others engaged in EMF research. The laboratory and program 
site visits were combined with the International EMF Program Co- 
ordinators Meeting held this year in Copenhagen. Each country 
with a significant EMF research program participates in this meet- 
ing to exchange information and program progress. An ORNL 
subcontractor, W/L Associates, is responsible for facilitating the in- 
ternational meeting and maintaining a database of worldwide EMF 
research. Information gathered during the site visits will be used to 
update this international EMF database which serves as a critical 
tool for program planning. 


17601 (PNL-SA-20993) ELF electric and magnetic fields: 
Pacific Northwest Laboratory studies. Anderson, L.E. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9206114—20: Annual meeting 
of the Air and Waste Management Association (AWMA), Kansas 
City, MO (United States), 21-26 Jun 1992). Order Number 
DE93008255. Source: OSTI; NTIS; GPO Dep. 

Studies have been conducted at Battelle, Pacific Northwest Lab- 
oratory, to examine extremely-low-frequency (ELF) electromagnetic 
fields for possible biological effects in animals. Three areas of in- 
vestigation are reported here: (1) studies on the nervous system, 
including behavior and neuroendocrine function, (2) experiments on 
cancer development in animals, and (3) measurements of currents 
and electric fields induced in animal models by exposure to exter- 
nal magnetic fields. In behavioral experiments, rats have been 
shown to be responsive to ELF electric field exposure. Further- 
more, experimental data indicate that short-term memory may be 
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affected in albino rats exposed to combined ELF and static mag- 
netic fields. Neuroendocrine studies have been conducted to 
demonstrate an apparent stress-related response in rats exposed 
to 60-Hz electric fields. Nighttime pineal melatonin levels have 
been shown to be significantly depressed in animals exposed to ei- 
ther electric or magnetic fields. A number of animal tumor models 
are currently under investigation to examine possible relationships 
between ELF exposure and carcinogenesis. Finally, theoretical and 
experimental measurements have been performed which form the 
basis for animals and human exposure comparisons. 
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Refer also to citation(s) 15623, 16181, 16218, 16219, 16220, 
16221, 16222, 16223, 16652, 16710, 18544 


17602 (DOE/DP-0114T) Status review of suspect parts 
programs at selected Defense Programs sites. USDOE Assis- 
tant Secretary for Defense Programs, Washington, DC (United 
States). Safety Diagnostic Div. Feb 1993. 32p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93009434. Source: OSTI; NTIS; GPO Dep. 

All field offices and sites visited have made progress toward de- 
veloping and implementing a suspect parts (fasteners, electrical 
components, piping components) program. However, several 
programs did not address all the requirements in the DP-1 memo- 
randum. Findings are given for each field office and site reviewed. 
A stronger procurement control that includes specification, vendor 
qualification, vendor auditing, receipt inspection, and testing is re- 
quired at all DP sites. Recommended actions are listed. 


17603 (LA-UR-92-3648) Value of space defenses. Canavan, 
G.H. Los Alamos National Lab., NM (United States). 29 Oct 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9210237-2: Near earth objects 
(NEO) workshop, Los Alamos, NM (United States), Oct 1992). Or- 
der Number DE93003813. Source: OSTI; NTIS; GPO Dep. 

This report discusses the economic value of defenses against 
Near-Earth Object (NEO) impacts is bounded by calculating ex- 
pected losses in their absence, which illustrates the contributions 
from NEOs of different sizes and the sensitivity of total expected 
losses to impact frequencies. For typical size distributions and 
damage of only a few decades duration, losses are most sensitive 
to small NEOs, and lead to defenses worth a few $M/yr. When the 
persistence of damage with NEO size is taken into account, that 
shifts the loss to the largest NEOs and greatly increases expected 
loss and values. 


17604 (PNL-SA-21226) An OSHA based approach to safety 
analysis for nonradiological hazardous materials. Yurconic, M. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9208117-24: 1992 Energy Fa- 
cility Contractors Group (EFCOG) safety analysis workshop, Salt 
Lake City, UT (United States), 11-13 Aug 1992). Order Number 
DE93008254. Source: OSTI; NTIS; INIS; GPO Dep. 

The PNL method for chemical hazard classification defines major 
hazards by means of a list of hazardous substances (or chemical 
groups) with associated trigger quantities. In addition, the functional 
characteristics of the facility being classified is also be factored into 
the classification. In this way, installations defined as major hazard 
will only be those which have the potential for causing very serious 
incidents both on and off site. Because of the diversity of opera- 
tions involving chemicals, it may not be possible to restrict major 
hazard facilities to certain types of operations. However, this haz- 
ard classification method recognizes that in the industrial sector 
major hazards are most commonly associated with activities involv- 
ing very large quantities of chemicals and inherently energetic 
processes. These include operations like petrochemical plants, 
chemical production, LPG storage, explosives manufacturing, and 
facilities which use chlorine, ammonia, or other highly toxic gases 
in bulk quantities. The basis for this methodology is derived from 
concepts used by OSHA in its proposed chemical process safety 
standard, the Dow Fire and Explosion Index Hazard Classification 
Guide, and the International Labor Office's program on chemical 





safety. For the purpose of identifying major hazard facilities, this 
method uses two sorting criteria, (1) facility function and processes 
and (2) quantity of substances to identify facilities requiringclassifi- 
cation. Then, a measure of chemical energy potential (material 
factor) is used to identify high hazard class facilities. 
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Refer also to citation(s) 15202, 15208, 15222, 15234, 15417, 
15418, 15419, 15451, 15452, 15454, 15455, 15457, 15458, 15459, 
15460, 15461, 15462, 15463, 15464, 15465, 15481, 15482, 15483, 
15490, 15567, 15575, 15597, 15605, 15608, 16663, 16780, 17323, 
17333, 17334, 17336, 17338, 17346, 17364, 17603, 18649 


17605 (IFP—40152) Geometric modeling and optimization 
of three-dimensional geologic structures. Rakotoarisoa, H. 
Lyon-1 Univ., 69 (France); Institut Francais du Petrole (IFP), 92 - 
Rueil-Malmaison (France). Nov 1992. 184p. (In French). Source: 
OSTI; NTIS (US Sales Only). 

The optimization of criteria related to geophysical data (e.g. 
seismic waves travel times) is the most used method for the deter- 
mination of geological structures in petroleum exploration. In this 
thesis, we propose to define geological criteria whose optimization, 
simultaneously with geophysical ones, will permit to obtain a better 
constrained underground model. To do that, we use the geometri- 
cal concept of foliations to describe sedimentary structures and we 
represent such a foliation by one of its parametric representations. 
The study of the unit normal vector field and its directional 
derivative leads us to define geometrical data (normal vector, con- 
vergence vector, total curvature, mean curvature, axial curvature) 
traducing structure’s geological properties (dip, parallelism, devel- 
opability, smoothness of interfaces, folds axis directions). The 
extrapolation problem consists in the optimization of these criteria 
under equality constraints. This problem, considers a single folia- 
tion and only the geological criteria. This approach permits to show 
the effects of the different data. The canonical indetermination, due 
to the multiplicity of parameterization describing the same geomet- 
rical object, is locally solved by a theorem we demonstrate. This 
leads us to implement a general method which allows to obtain 
interesting numerical results. Finally, we study the Co- 
parametrization space and we deduce some partial conclusions 
about the existence and the unicity of a continuous solution to the 
extrapolation problem. 39 refs., 49 figs, 4 appendices. 


17606 (LA-SUB-93-64) Boron adsorption on hematite and 
clinoptilolite. Gainer, G.M. Los Alamos National Lab., NM (United 
States); Texas Univ., El Paso, TX (United States). [1993]. 124p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. Order Number DE93008920. Source: OSTI; 
NTIS (documentation only); ESTSC (complete software package), 
P.O. Box 1020, Oak Ridge, TN 37831-1020; INIS; GPO Dep. 

Thesis submitted by G.M. Gainer to University of Texas, El Paso, 
Texas. 

This thesis describes experiments performed to determine the 
suitability of boron as a potential reactive tracer for use in 
saturated-zone C-well reactive tracer studies for the Yucca Moun- 
tain Project (YMP). Experiments were performed to identify the 
prevalent sorption mechanism of boron and to determine adsorp- 
tion of boron on hematite and clinoptilolite as a function of pH. 
These minerals are present in the Yucca Mountain tuff in which the 
C-well studies will be conducted. Evaluation of this sorption mecha- 
nism was done by determining the equilibration time of 
boron-mineral suspensions, by measuring changes in equilibrium to 
titrations, and by measuring electrophoretic mobility. Experiments 
were performed with the minerals suspended in NaCl electrolytes 
of concentrations ranging from 0.1 N NaCl to 0.001 N NaCl. Exper- 
imentalconditions included pH values between 3 and 12 and 
temperature of about 38°C. 
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17607 (NEI-NO-318) Ocean currents induced by wind and 
waves. Melsom, A. Oslo Univ. (Norway). Feb 1992. 133p. Order 
Number DE93778392. Source: OSTI; NTIS. 

This thesis consists of three parts. In the first part, wave motion 
under ice in a homogeneous ocean is considered. The influence of 
turbulence is taken into account by use of an eddy viscosity hy- 
pothesis. The eddy viscosity parameter is taken to be constant. 
The rate of wave attenuation is discussed, and an elastic "roll-over" 
effect is observed for short waves. Furthermore, the induced mean 
motion is computed. The effect of the viscous interactions at the 
sea-ice interface and the effect of the earth's rotation are finally 
discussed. In the second part, the investigation of wave-induced 
currents under ice in part one is elaborated on. In part one, turbu- 
lence was incorporated in the equations by use of a constant value 
eddy viscosity. However, an eddy viscosity which is independent of 
depth will not reproduce the logarithmic current profile which is 
generally believed to exist in the immediate neighborhood of a 
solid boundary. Hence, the modifications of the circulation by appli- 
cation of a variable eddy viscosity are examined. The 
parametrizations of the eddy viscosity are discussed in relation to 
field observations and considerations regarding the physics of the 
problem. In the third part, wind generated wave motion in the open 
ocean is analyzed. The rate of growth or decay of the wave ampli- 
tude is determined by the friction velocity and the wavelength. The 
primary intention is to investigate the nonlinear drift currents in the 
ocean. The development of such currents are computed until either 
wave breaking occurs or a steady state is reached. Furthermore, 
some considerations regarding volume fluxes and the eddy viscos- 
ity hypothesis are made in relation to theoretical efforts by other 
authors. 95 refs., 20 figs., 1 tab. 


17608 (SAND-92-2122) Indicator tests for the creep of 
rock salt from borehole Moss Bluff 2, Moss Bluff Dome, Texas. 
Wawersik, W.R. Sandia National Labs., Albuquerque, NM (United 
States). Nov 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93007816. Source: OSTI; NTIS; GPO Dep. 

Creep tests were performed on a representative sample of rock 
salt from borehole Moss Bluff 2 (MB2), Moss Bluff dome near 
Houston, Texas. Moss Bluff 2 is located at the site of a com- 
pressed gas storage cavern of Tejas Power Corporation. Four 
triaxial experiments were conducted at two values of principal 
stress difference and two representative temperatures. The mini- 
mum observed creep rates at the end of each test varied between 
5.2x10-° 1/s and 2.14x10-® 1/s. Comparisons of the present re- 
sults with existing data for rock salt from other locations suggest 
that the steadystate creep characteristics of MB2 salt, depth 3349 
ft (1098.8 m), are intermediate to those measured for the US 
Strategic Petroleum Reserve at West Hackberry and Bryan Hound, 
which included the most creep resistant rock salt ever tested at 
Sandia National Laboratories. Creep parameters are suggested for 
first-order sensitivity calculations. 


17609 (SAND-92-2739C) Scale dependence of effective 
media properties. Tidwell, V.C.; VonDoemming, J.D.; Martinez, K. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408—29: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93008408. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For problems where media properties are measured at one scale 
and applied at another, scaling laws or models must be used in 
order to define effective properties at the scale of interest. The ac- 
curacy of such models will play a critical role in predicting flow and 
transport through the Yucca Mountain Test Site given the sensitivity 
of these calculations to the input property fields. Therefore, a 
research prograrmhas been established to gain a fundamental un- 
derstanding of how properties scale with the aim of developing and 
testing models that describe scaling behavior in a quantitative- 
manner. Scaling of constitutive rock properties is investigated 
through physical experimentation invoiving the collection of suites 
of gas permeability data measured over a range of discrete scales. 
Also, various physical characteristics of property heterogeneity and 
the means by which the heterogeneity is measured and described 
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are systematically investigated to evaluate their influence on scaling 
behavior. This paper summarizes the approach that isbeing taken 
toward this goal and presents the results of a scoping study that 
was conducted to evaluate the feasibility of the proposed research. 


17610 (SAND-92-2791C) Wetting front instability in an in- 
tially wet unsaturated fracture. Nicholl, M.uJ.; Glass, RdJ.; 
Nguyen, H.A. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930408— 
28: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93008409. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental results exploring gravity-driven wetting front insta- 
bility in a pre-wetted, rough-walled analog fracture are presented. 
Initial conditions considered include a uniform moisture field wetted 
to field capacity of the analog fracture and the structured moisture 
field created by unstabie infiltration into an initially dry fracture. As 
in previous studies performed under dry initial conditions, instability 
was found to result both at the cessation of stable infiltration and at 
flux lower than the fracture capacity under gravitational driving 
force. Individual fingers were faster, narrower, longer, and more 
numerous than observed under dry initial conditions. Wetting fronts 
were found to follow existing wetted structure, providing a mecha- 
nism for rapid recharge and transport. 


17611 (SAND—92-7344C) The results of near-field thermal 
and mechanical calculations of thermal loading schemes. Hol- 
land, J.F. (Technadyne Engineering Consultants, Inc., Albuquerque, 
NM (United States)). Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930408—40: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93008412. Source: OSTI; NTIS; INIS; GPO Dep. 
Two waste emplacement schemes,borehole and in-drift are un- 
der evaluation as potential repository drift geometries for the Yucca 
Mountain Site Characterization Project Calculations were per- 
formed to examinethe systems implications of various thermal 
loadings on the near- and far-field repository environments. Ms pa- 
per reports the results of two-dimensional finite element analyses 
of the near-field thermal and structural response of the potential 
repository. Thermal calculations were run to 1000 years and me- 
chanical calculations were run to 75 years. the time when the drifts 
will be backfilled. Local areal power densities (LAPDs) of 57, 80, 
and 100 kW/acre were used in the calculations. Both emplacement 
schemes meet current near-field thermal performance goals for all 
loadings examined. The mechanical calculations predict no intact 
rock failure, limited joint slippage around the drifts, and closure of 
apertures for vertical fractures above and below the drifts. 


17612 (UCRL-JC—109885) Direct volume visualization of 
three-dimensional vector fields. Crawfis, R.A. Max, NLL. 
Lawrence Livermore National Lab., CA (United States). Apr 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921079—4: Visualization 1992, 
Boston, MA (United States), 19-23 Oct 1992). Order Number 
DE93009233. Source: OSTI; NTIS; GPO Dep. 

Current techniques for direct volume visualization offer only the 
ability to examine scalar fields. However most scientific explo- 
rations require the examination of vector and possibly tensor fields 
as well as numerous scalar fields. This paper describes an algo- 
rithm to directly render three-dimensional scalar and vector fields. 
The algorithm uses a combination of sampling and splatting tech- 
niques, that are extended to integrate display of vector field data 
within the image. 


17613 (UNDRO-92/05) Engineering aspects of earthquake 
risk mitigation: Lessons from management of recent 
earthquakes, and consequential mudflows and landslides: Pro- 
ceedings of the UNDRO/USSR/UNDP training seminars. United 
Nations Disaster Relief Co-ordinator (UNDRO), Geneva (Switzer- 
land). 1992. [256p.] (CONF-8810565-: UNDRO/USSR/UNDP 
training seminar on engineering aspects of earthquake risk mitiga- 
tion: UUNDRO/USSR/UNDP training seminar on lessons from 
management of recent earthquakes, and consequential mudflows; 
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UNDRO/USSR/UNDP training seminar on engi Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

The Proceedings contain 30 selected presentations given at the 
Second and Third UNDRO/USSR Training Seminars: Engineering 
Aspects of Earthquake Risk Assessment and Mitigation of Losses, 
held in Dushanbe, October 1988; and Lessons from Management 
of Recent Earthquakes, and Consequential Mudflows and Land- 
slides, held in Moscow, October 1989. The annexes to the 
document provide information on the participants, the work pro- 
gramme and the resolution adopted at each of the seminars. Refs, 
figs and tabs. 


17614 (WSRC-RP-91-013) Hydrostratigraphy of the Gen- 
eral Separations Area, Savannah River Site (SRS), South 
Carolina. Aadiand, R.K. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Harris, M.K.; Lewis, C.M.; Gaughan, 
T.F.; Westbrook, T.M. Westinghouse Savannah River Co., Aiken, 
SC (United States). Jan 1991. 336p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93008499. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed analysis and synthesis of geophysical, core, and 
hydrologic data from 230 wells were used to delineate the hydros- 
tratigraphy and aquifer characteristics of the General Separations 
Area at SRS. The study area is hydrologically bounded on the 
north and northwest by Upper Three Runs Creek (UTRC) and on 
the south by Fourmile Branch (FB). The Cretaceous-Tertiary sedi- 
mentary sequence underlying the study area is divided into two 
Aquifer Systems; in ascending order, Aquifer Systems | and 11. 
The study concentrated on Aquifer System U, which includes all 
the Tertiary sediments above the Black Mingo Group (Paleocene) 
to the water table. This report includes a series of lithostratigraphic 
cross-sections, piezometric gradient profiles, head ratio contour 
maps, aquifer isopach maps, and potentiometric surface maps 
which illustrate the aquifer characteristics of the study area. 


17615 (WSRC-TR-92-577) Demonstration of Eastman 
Christensen horizontal drilling system — Integrated Demonstra- 
tion Site, Savannah River Site. Westinghouse Savannah River 
Co., Aiken, SC (United States). Dec 1992. 173p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93007462. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An innovative horizontal drilling system was used to install two 
horizontal wells as part of an integrated demonstration project at 
the Savannah River Site (SRS), Aiken, South Carolina. The SRS is 
located in south-central South Carolina in the upper Coastal Plain 
physiographic province. The demonstration site is located near the 
A/M Area, and is currently known as the Integated Demonstration 
Site. The Department of Energy's Office of Technology Develop- 
ment initiated an _ integrated demonstration of innovative 
technologies for cleanup of volatile organic compounds (VOCS) in 
soils and groundwater at the SRS in 1989. The overall goal of the 
program is to demonstrate, at a single location, multiple technolo- 
gies in the fields of drilling, characterization, monitoring, and 
remediation. Innovative technologies are compared to one another 
and to baseline technologies in terms of technical performance and 
cost effectiveness. Transfer of successfully demonstrated technolo- 
gies and systems to DOE environmental restoration organizations, 
to other government agencies, and to industry is a critical part of 
the program. 


66 PHYSICS 


17616 (ANL/APS/LS—184, pp. 40, Paper 55) Time-resolved 
studies. Mills, D.M. (Cornell Univ., Ithaca, NY (US)). Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

When new or more powerful probes become available that offer 
both shorter data-collection times and the opportunity to apply in- 
novative approaches to established techniques, it is natural that 





investigators consider the feasibility of exploring the kinetics of time- 
evolving systems. This stimulating area of research not only can 
lead to insights into the metastable or excited states that a system 
may populate on its way to a ground state, but can also lead to a 
better understanding of that final state. Synchrotron radiation, with 
its unique properties, offers just such a tool to extend X-ray mea- 
surements from the static to the time-resolved regime. The most 
straight-forward application of synchrotron radiation to the study of 
transient phenomena is directly through the possibility of decreased 
data-collection times via the enormous increase in flux over that of 
a laboratory X-ray system. Even further increases in intensity can 
be obtained through the use of novel X-ray optical devices. Wide- 
bandpass monochromators, e.g., that utilize the continuous 
spectral distribution of synchrotron radiation, can increase flux on 
the sample several orders of magnitude over conventional X-ray 
optical systems thereby allowing a further shortening of the data- 
collection time. Another approach that uses the continuous spectral 
nature of synchrotron radiation to decrease data-collection times is 
the ‘paralle! data collection” method. Using this technique, intensi- 
ties as a function of X-ray energy are recorded simultaneously for 
all energies rather than sequentially recording data at each energy, 
allowing for a dramatic decrease in the data-collection time. 
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17617 (DOE/ER/75716—-1) Interactive fundamental physics: 
[Final report], April 15, 1992—-November 14, 1992. Rubin, E.L. 
Training America for Tomorrow, Inc., Hoboken, NJ (United States). 
24 Nov 1992. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER75716. Order Number 
DE93007014. Source: OSTI; NTIS; INIS; GPO Dep. 

THE REAL STUFF is an Expanded Media Physics Course aimed 
at students still in the formative early years of secondary school. 
its consists of a working script for an interactive multimedia study 
unit in basic concepts of physics. The unit begins with a prologue 
on the Big Bang that sets the stage, and concludes with a lesson 
on Newton's first law of motion. The format is interactive, placing 
the individual student in control of a layered “hypermedia” structure 
that enables him or her to find a leve! of detail and difficulty that is 
comfortable and meaningful. The intent is to make physics rele- 
vant, intellectually accessible and fun. On-screen presenters and 
demonstrators will be females and males of various ages, ethnici- 
ties and backgrounds, and will include celebrities and physicists of 
note. A lean, layered design encourages repeated, cumulative 
study and makes the material useful for self-directed Teaming even 
by college students. THE REAL STUFF introduces a new science 
teaching paradigm, a way to teach science that will engage even 
students who have “declined” to be interested in science in the 
past. Increased participation in science by women, African- 
Americans and Spanish-speaking students is a particular goal. 


17618 (PNL-SA-20684) Productivity increases in science. 
Danko, J.E. (ed.); Young, J.K.; Molton, P.M.; Dirks, J.A. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1993. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93009473. Source: 
OSTI; NTIS; GPO Dep. 

The study quantifies the impact on the cost of experimentation of 
synergistic advancements in instrumentation, theory, and computa- 
tion over the last two decades. The study finds that the productivity 
of experimental investigation (experimental results/$) is increasing 
as science is transformed from a linear, isolated approach to a hi- 
erarchical, multidisciplinary approach. Developments such as 
massively parallel processors coupled with instrumental systems 
with multiple probes and diverse data analysis capabilities will fur- 
ther this transformation and increase the productivity of scientific 
studies. The complexities and scale of today’s scientific chalienges 
are much greater than in the past, however, so that the costs of 
research are increasing. Even though science is much more pro- 
ductive in terms of the experimental results, the challenges facing 
scientific investigators are increasing at an even faster pace. New 
approaches to infrastructure investments must capitalize on the 
changing dynamics of research and allow the scientific community 
to maximize gains in productivity so that complex problems can be 
attacked cost-effectively. Research strategies that include user 
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facilities and coordinated experimental, computational, and theoreti- 
cal research are needed. 


6611 Classical and Quantum Mechanics 
Refer also to citation(s) 16888, 17745, 17777, 18579 


17619 (BONN-IR-92-52) On generalized and approximative 
symmetry properties of quantum-mechanical and classical dy- 
namical systems. Gebhardt, J. Bonn Univ. (Germany). 
Physikalisches inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Dec 1992. 78p. (in German). 
Order Number DE93774826. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We consider symmetry properties of differential equations in non- 
relativistic quantum mechanics and classical mechanics. Special 
emphasis is given to periodically driven systems. For a model sys- 
tem connections between symmetries of corresponding classical 
and quantal systems are established. The fundamental difference 
between variational symmetries and symmetries of the Euler- 
Lagrange-equations is discussed for the special case of classical 
mechanics. For nonintegrable systems with quasiregular regions in 
phase space we introduce the notion of approximate symmetry. As 
an example, we demonstrate the accuracy of such symmetry prop- 
erties in certain domains of phase space for a periodically driven 
anharmonic oscillator. (orig.). 


17620 (CEA-N-2703) On fully multidimensional and high 
order non oscillatory finite volume methods, |. Lafon, F. CEA 
Centre d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). 
Nov 1992. [87p.] Order Number DE93618636. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A fully multidimensional flux formulation for solving nonlinear 
conservation laws of hyperbolic type is introduced to perform caicu- 
lations on unstructured grids made of triangular or quadrangular 
cells. Fluxes are computed across dual median cells with a multidi- 
mensional 2D Riemann Solver (R2D Solver) whose intermediate 
states depend on either a three (on triangle R2DT solver) of four 
(on quadrangle, R2DQ solver) state solutions prescribed on the 
three or four sides of a gravity cell. Approximate Riemann solutions 
are computed via a linearization process of Roe’s type involving 
multidimensional effects. Moreover, a monotonous scheme using 
stencil and central Lax-Friedrichs corrections on sonic curves are 
built in. Finally, high order accurate ENO-like (Essentially Non Os- 
cillatory) reconstructions using plane and higher degree polynomial 
limitations are defined in the set up of finite element Lagrange 
spaces P, and Q, for k>0, on triangles and quadrangles, respec- 
tively. Numerical experiments involving both linear and nonlinear 
conservation laws to be solved on unstructured grids indicate the 
ability of our techniques when dealing with strong multidimensional 
effects. An application to Euler's equations for the Mach three step 
problem illustrates the robustness and usefulness of our techniques 
using triangular and quadrangular grids. (Author). 33 refs., 13 figs. 


17621 (CEA-R-5614) Non self-similar collapses described 
by the non-linear Schroedinger equation. Berge, L. (CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)); 
Pesme, D. CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France). 1992. [19p.] (in French). Order Number 
DE93618637. Source: OSTI; NTIS (US Sales Only); INIS. 

We develop a rapid method in order to find the contraction rates 
of the radially symmetric collapsing solutions of the nonlinear 
Schroedinger equation defined for space dimensions exceeding a 
threshold value. We explicitly determine the asymptotic behaviour 
of these latter solutions by solving the non stationary linear prob- 
lem relative to the nonlinear Schroedinger equation. We show that 
the self-similar states associated with the collapsing solutions are 
characterized by a spatial extent which is bounded from the top by 
a cut-off radius. 


17622 (DESY-92-154) Quantum mechanics inversion for 
symmetry scattering. Wehrhahn, R.F. (Hamburg Univ. (Germany). 
Theoretische Kernphysik); Melnikov, Yu.B. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1992. 24p. Order 
Number DE93780261. Source: OSTI; NTIS (US Sales Only); INIS. 
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Symmetry scattering is related to the scattering by an effective 
local potential in the Schroedinger frame using the quantum me- 
chanics in inversion techniques of Marchenko, Gel’fand and 
Levitan. Exact solutions or exponentially convergent approxima- 
tions are found. (orig.). 


17623 (DOE/ER/40757-005) Classification theorem for 
principal fibre bundles, Berry's phase, and exact cycle evolu- 
tion. Bohm, A. (Texas Univ., Austin, TX (United States). Center for 
Particle Physics); Boya, L.J.; Mostafazadeh, A.; Rudolph, G. Texas 
Univ., Austin, TX (United States). Center for Particle Physics. Mar 
1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-93ER40757. Order Number 
DE93011114. Source: OSTI; NTIS; INIS; GPO Dep. 

The relation between the two mathematical interpretations of the 
geometric (Berry) phase is discussed, using either the fibre bundle 
over parameter space or over projective Hilbert space. It turns out 
that these two geometric constructions are linked by the classifica- 
tion theorem for vector bundles. The classification theorem provides 
the means to classify the parameter space bundles for adiabatic 
evolution and for non-adiabatic cyclic evolution of the statevectors. 


17624 (I\C-92/227) Dynamical groups and supersymmetry 
ll. Supersymmetric Aharonov-Bohm and anyon systems. Barut, 
A.O.; Roy, P. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [10p.] Order Number DE93612966. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The group structure of the supersymmetric version of the 
Aharonov-Bohm Hamiltonian and that of two-anyon system include 
the same superalgebra Spl(2,1) whose representation in these 
problems are identified. (author). 9 refs. 


17625 (IC—92/228) On the dynamical group of the system 
of two anyons with Coulomb interaction. Roy, B.; Barut, A.O.; 
Roy, P. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1992. [6p.] Order Number DE93612967. Source: OSTI; NTIS 
(US Sales Only); INIS. 

It is shown here that the spectrum generating algebra for an 
anyonic system with Coulomb interaction is SO(2,1) and using this 
symmetry the spectrum is found out. (author). 17 refs. 


17626 (I\C—92/265) Baeckland transformations and explicit 
solutions for homogeneous and inhomogeneous nonlinear 
Schroedinger type equations. Porsezian, K. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1992. [17p.] Order 
Number DE93612968. Source: OSTI; NTIS (US Sales Only); INIS. 
Using the Darboux-Bargmann ideas, we derive Baecklund trans- 
formations (BT) for the generalized nonlinear Schroedinger 
equations with and without inhomogeneities. The construction of 
explicit soliton solution is also demonstrated. (author). 19 refs. 


17627 (I\C-92/266) Group representations via geometric 
quantization of the momentum map. Miadenov, |.M. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Tsanov, V.V. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [12p.] Order Number DE93612969. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper, we treat a general method of quantization of 
Hamiltonian systems whose flow is a subgroup (not necessarily 
closed) of a torus acting freely and sympliectically on the phase 
space. The quantization of some classes of completely integrable 
systems as well as the Borel-Weil-Bott version of representation 
theory are special cases. (author). 14 refs. 


17628 (IC-92/268) On the theory of smooth structures. 2. 
Shafei Deh Abad, A. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1992. [12p.] Order Number DE93619663. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we continue by introducing the concepts of sub- 
structures, quotient structures and tensor product, and examine 
some of their properties. By using the concept of tensor product, in 
the next paper, we will give another product for smooth structures 
which is a characterization of integral domains which are not fields. 
(author). 2 refs. 


17629 (IC-92/291) Sheaves with many morphisms. Abd El- 
Sattar, A. Dabbour (international Centre for Theoretical Physics, 
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Trieste (Italy)); Soultan, N.A. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [11p.] Order Number 
DE93619664. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the present article is to deal with the main features of 
direct spectrums with many morphisms. The idea of sheaves pos- 
sessing more than one restriction map, between any two objects of 
restrictions, is introduced and discussed. (author). 19 refs. 


17630 (IC—92/296) Convergence of exponentially convex 
functions on foundation semigroups. Okb El-Bab, A.S. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [8p.] 
Order Number DE93619665. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Our main purpose in this thesis is to study the convergence of 
exponentially convex functions defined on foundation semigroups. 
In doing that it was realized that we can also weaken the condi- 
tions of continuity and boundedness imposed on these functions. 
Finally, we gave an example. (author). 6 refs. 


17631 (IC—92/298) Wave function collapse: An unneces- 
sary condition for the dynamical description of the Zeno and 
partial Zeno effect. Crespo, G.; Cerdeira, H.A.; Proto, A.N. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[19p.] Order Number DE93612970. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We present a model Hamiltonian of a three-level system coupled 
to an electromagnetic field, whose associated dynamics success- 
fully explains the Zeno and “partial” Zeno effect without resorting to 
the concept of the wave function collapse. (author). 14 refs, 2 figs. 


17632 (IC-92/304) A group-theoretic approach to the study 
of small oscillations of a dynamical system with a known sym- 
metry. Chukwumah, G.C. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [17p.] Order Number 
DE93612971. Source: OSTI; NTIS (US Sales Only); INIS. 

By way of illustrating how group representations can be gainfully 
utilized in the study of oscillations of dynamical/mechanical sys- 
tems with known symmetries, we study the oscillations of a simple 
dynamical system consisting of three identical masses with a trian- 
gular symmetry. The particles are connected by light strings having 
the same stiffness constant. By use of irreducible representations 
of the symmetry group of the dynamical system, one obtains the 
frequencies of the normal modes of oscillation of the system with- 
out having to solve the characteristic equation of degree six in the 
eigenvalue of they system. This approach greatly simplifies the 
determination of the motion of the system and can easily be ex- 
tended to other dynamical/mechanical problems with known 
symmetries. (author). 9 refs, 3 figs, 5 tabs. 


17633 (IC—92/306) On the oscillation of a class of 
hyperbolic equations of neutral type. Kirane, M.; Parhi, N. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[16p.] Order Number DE93616815. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Sufficient conditions have been obtained for oscillations of all so- 
lutions of a class of hyperbolic differential equations of neutral type. 
(author). 6 refs. 


17634 (IC-92/323) A regional inverse eigenvalue problem: 
Solution with application in control theory. Shalaby, M.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[10p.] Order Number DE93619666. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new procedure for the solution of the regional inverse eigen- 
value problem is suggested and applied to the pole assignment 
problem of control theory. Algebraic inequalities are derived, they 
set bounds on the real and imaginary parts of the closed-loop ma- 
trix eigenvalues. As a result, these eigenvalues are located inside 
a prescribed rectangular region in the complex plane, which is bet- 
ter in real applications to control the system performance by a 
controller matrix which is computed in a more simpler way. (au- 
thor). 26 refs. 


17635 (IC—92/324) On the real symmetric inverse eigen- 
value problem. Shalaby, M.A. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [12p.] Order Number 
DE93619667. Source: OSTI; NTIS (US Sales Only); INIS. 





The inverse eigenvalue problem of a real symmetric matrix, de- 
pendent on several parameters, is studied. A new solution, based 
on obtaining perturbation expansions of the eigensystem of such 
matrix, is presented. The proposed solution is a modification of the 
well-known Newton method, based on investigating the analyticity 
of the eigenvalues and the eigenvector of the matrix. (author). 17 
refs. 


17636 (IC—92/333) Oscillatory behaviour of solutions of 
coupled hyperbolic differential equations of neutral type. Parhi, 
N.; Kirane, M. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [14p.] Order Number DE93616816. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sufficient conditions have been obtained for oscillation of all so- 
lutions of a class of coupled hyperbolic differential equations of 
neutral type. (author). 9 refs. 


17637 (IC—92/339) Stochastic resonance in a periodic po- 
tential system under a constant force. Hu Gang. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [7p.] Order 
Number DES3616817. Source: OSTI; NTIS (US Sales Only); INIS. 
An overdamped particle moving in a periodic potential, and sub- 
ject to a constant force and a stochastic force (i.e., x = -sin(27x) + 
B + I(t),T(t) is a white noise) is considered. The mobility of the 
particle, d<x(t)>/dt, is investigated. The stochastic resonance type 
of behaviour is revealed. The study of the SR problem can thus be 
extended to systems with periodic force. (author). 13 refs. 


17638 (IC—92/343) Extension problem for generalized 
multl-monogenic functions in Clifford analysis. Tran Quyet 
Thang. International Centre for Theoretical Physics, Trieste (Italy). 
Oct 1992. [9p.] Order Number DE93616818. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The main purpose of this paper is to extend some properties of 
multi-monogenic functions, which is a generalization of monogenic 
functions in higher dimensions, for a class of functions satisfying 
Vekua-type generalized Cauchy-Riemann equations in Clifford 
Analysis. It is proved that the Hartogs theorem is valid for these 
functions. (author). 7 refs. 


17639 (IC—92/351) The exact solution of the Ising quantum 
chain with alternating single and sector defects. Zhang Degang 
(International Centre for Theoretical Physics, Trieste (Italy)); Li 
Bozang; Li Yun. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1992. [6p.] Order Number DE93616819. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Ising quantum chain with alternating single and sector de- 
fects is solved exactly by using the technique of Lieb, Schultz and 
Mattis. The energy spectrum of this model is shown to have a 
tower structure if and only if these defects constitute a commensu- 
rate configuration. This means that conformal invariance is 
preserved under these circumstances. (author). 13 refs. 


17640 (IC-92/363) The least energy critical set. Le Dung. 
international Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [23p.] Order Number DE93616820. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present a procedure for finding the least energy critical set of 
functional and then study the existence and boundedness of the 
solutions of strongly degenerate quasilinear elliptic equations. (au- 
thor). 14 refs. 


17641 (1C-92/381) A remark about the mean curvature. 
Zhang Weitao. International Centre for Theoretical Physics, Trieste 
(italy). Nov 1992. [6p.] Order Number DE93619668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper, we give an integral identity about the mean curva- 
ture in Sobolev space Ho'(Q) intersection H?(Q). Suppose the 
mean curvature on T=6Q is positive, we prove some inequalities of 
the positive mean curvature and propose some open problems. 
(author). 4 refs. 


17642 (IC—92/384) Finite-dimensional approximation for 
operator equations of Hammerstein type. Buong, N. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. 
[12p.] Order Number DE93619669. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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The purpose of this paper is to establish convergence rate for a 
method of finite-dimensional approximation to solve operator equa- 
tion of Hammerstein type in real reflexive Banach space. In order 
to consider a numerical example an iteration method is proposed 
in Hilbert space. (author). 25 refs. 


17643 (IC-92/385) Convergence rates and finite- 
dimensional approximations for nonlinear ill-posed problems 
involving monotone operators in Banach spaces. Nguyen 
Buong. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1992. [9p.] Order Number DE93619670. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of this paper is to investigate convergence rates for 
an operator version of Tikhonov regularization constructed by dual 
mapping for nonlinear ill-posed problems involving monotone oper- 
ators in real reflective Banach spaces. The obtained results are 
considered in combination with finite-dimensional approximations 
for the space. An example is considered for illustration. (author). 
15 refs. 


17644 (IC-92/386) The Lip microbundle representation the- 
orem. Guo Jingmei. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1992. [18p.] Order Number DE93619671. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we show that a Lip n-microbundie contains a Lip n- 
bundle and that any two such are isomorphic. (author). 5 refs. 


17645 (IC—92/388) The completion homomorphism in equi- 
variant elliptic cohomology. Devoto, J.A. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [24p.] Order Number 
DE93619672. Source: OSTI; NTIS (US Sales Only); INIS. 

We generalize the Atiyah-Segal completion theorem to the case 
of equivariant elliptic cohomology. (author). 24 refs. 


17646 (IC—92/389) On convexity and Schoenberg's varia- 
tion diminishing splines. Feng, Yuyu (international Centre for 
Theoretical Physics, Trieste (Italy)); Kozak, J. International Centre 
for Theoretical Physics, Trieste (Italy). Nov 1992. [11p.] Order 
Number DE93619673. Source: OSTI; NTIS (US Sales Only); INIS. 

In the paper we characterize a convex function by the mono- 
tonicity of a particular variation diminishing spline sequence. The 
result extends the property known for the Bernstein polynomial se- 
quence. (author). 4 refs. 


17647 (IC—92/392) An attempt at a macrorealistic quantum 
worldview. Ghirardi, G.C. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [28p.] Order Number 
DE93616821. Source: OSTI; NTIS (US Sales Only); INIS. 

Many scientists agree that various difficulties arise when one 
tries to build up a worldview incorporating some form of realism 
which can accommodate our knowledge about natural phenomena. 
We investigate whether quantum mechanics (Q.M.), in the stan- 
dard interpretation or in some of its more widely known and 
accepted variants, can be taken as a basis for such a program. 
Having pointed out that, in our opinion, this is not the case, we 
present an attempt to overcome the difficulties by accepting sto- 
chastic and nonlinear modifications of the evolution equation of the 
theory. (author). 30 refs. 


17648 (IC-92/394) Some relative extensions and their inte- 
gral bases. Zhang Xianke (International Centre for Theoretical 
Physics, Trieste (Italy)); Xu Fuhua. International Centre for Theo- 
retical Physics, Trieste (Italy). Nov 1992. [10p.] Order Number 
DE93619674. Source: OSTI; NTIS (US Sales Only); INIS. 

It is proved that an algebraic number field of type (q°,q°,...,q°) 
has relative integral basis over any of its subfield under certain 
conditions. The conductor and discriminant are also determined 
using the construction of genus fields of abelian number fields. (au- 
thor). 8 refs. 


17649 (IC—-92/395) Real quadratic fields similar to ERD- 
type. Zhang Xianke (International Centre for Theoretical Physics, 
Trieste (Italy)); Xu Fuhua. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [7p.] Order Number 
DE93619675. Source: OSTI; NTIS (US Sales Only); INIS. 

Let K=Q(,/m) be a real quadratic number field with m=s?+r, 
r—6s or r—8s. Several results about the class group H(m) and 


ERA Vol. 18, No. 6 443 





66 PHYSICS 
6611 Classical and Quantum Mechanics 


class number h(m) of K are given. For example, if m=s?+8, then 
(2,(1+,/m)/2) is a principle ideal, and h(m)=1 is more possible. If 
m=s*+8t, s/t is an element of Z-2Z, then the order of A=(2,(1+,/m)/ 
2) in H(m) is 1, 2, or 4; and 4—h(m) when class A231. If m=(3z"4t- 
3)*/443t with t—z"-1, then H(m) contains a cyclic subgroup of order 
n under certain conditions. The methods of proofs are similar to that 
of the authors for fields of ERD-type (i.e., r—4s). (author). 4 refs. 


17650 (IC-92/397) Notes on projective structures and 
Kleinian groups. Matsuzaki, K. (Tokyo Inst. of Technology, 
Meguro, Tokyo (Japan). Dept. of Mathematics); Velling, J.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1992. 
[12p.] Order Number DE93619676. Source: OSTI; NTIS (US Sales 
Only); INIS. 

From the three classes of projective structures defined on an ar- 
bitrary hyperbolic Riemann surface, namely bounded discrete 
projective structures, bounded Kleinian projective structures and 
bounded covering projective structures, the last one is discussed in 
this paper. 21 refs, 2 figs. 


17651 (IC-92/398) Lyapunov functions for the fixed points 
of the Lorenz model. Bakasov, A.A. (international Centre for The- 
oretical Physics, Trieste (Italy)); Govorkov, B.B. Jr. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [34p.] Or- 
der Number DE93619677. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We have shown how the explicit Lyapunov functions can be con- 
structed in the framework of a regular procedure suggested and 
completed by Lyapunov a century ago ("method of critical cases”). 
The method completely covers all practically encountering subtle 
cases of stability study for ordinary differential equations when the 
linear stability analysis fails. These subtle cases, "the critical 
cases”, according to Lyapunov, include both bifurcations of solu- 
tions and solutions of systems with symmetry. Being properly 
specialized and actually powerful in case of ODE’s, this Lyapunov’s 
method is formulated in simple language and should attract a wide 
interest of the physical audience. The method leads to inevitable 
construction of the explicit Lyapunov function, takes automatically 
into account the Fredholm alternative and avoids infinite step 
calculations. Easy and apparent physical interpretation of the Lya- 
punov function as a potential or as a time-dependent entropy 
provides one with more details about the local dynamics of the 
system at non-equilibrium phase transition points. Another advan- 
tage is that this Lyapunov’s method consists of a set of very 
detailed explicit prescriptions which allow one to easy programmize 
the method for a symbolic processor. The application of the Lya- 
punov theory for critical cases has been done in this work to the 
real Lorenz equations and it is shown, in particular, that increasing 
o at the Hopf bifurcation point suppresses the contribution of one 
of the variables to the destabilization of the system. The relation of 
the method to contemporary methods and its place among them 
have been clearly and extensively discussed. Due to Appendices, 
the paper is self-contained and does not require from a reader to 
approach results published only in Russian. (author). 38 refs. 


17652 (1C—92/399) Dirac’s shell model of the electron and 
the general theory of moving relativistic charged membranes. 
Barut, A.O.; Pavsic, M. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [12p.] Order Number 
DE93619678. Source: OSTI; NTIS (US Sales Only); INIS. 

A covariant theory of a moving charged membrane in an arbitrary 
dimension coupled to the electromagnetic field is presented. In par- 
ticular we obtain a new formulation of Dirac’s model of the electron 
as a charged spherical shell with internal oscillations and finite self 
energy, and its generalization to a moving shell. (author). 12 refs. 


17653 (IC-92/400) Orbit spaces over commutative rings 
and projectives as semi-isomorphisms. Bhattarai, H.N. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [8p.] 
Order Number DE93616822. Source: OSTI; NTIS (US Sales Only); 
INIS. 


For a free module of finite rank over a commutative (local) ring, 
the group of projectivities of the associated projective space is 
shown to be isomorphic to the group of geometric semi- 
isomorphisms of the associated geometric space of orbits. (author). 
7 refs. 
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17654 (IC—92/401) On a class of strongly degenerate and 
singular linear elliptic equation. Duong Minh Duc, D.M. (Hochim- 
inh City Univ., Hochiminh City (Viet Nam). Dept. of Mathematics); 
Le Dung. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [30p.] Order Number DE93619679. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We consider a class of strongly degenerate linear elliptic equa- 
tion. The boundedness and the Holder regularity of the weak 
solutions in the weighted Sobolev-Hardy spaces will be studied. 
(author). 9 refs. 


17655 (IC-92/406) An improvement of the Brezis inequality 
and Its applications. Zhang Weitao. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1992. [8p.] Order Number 
DE93619680. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we improve the Brezis inequality established in 
1980, 1981, and give its applications to the definitions of singular 
perturbations (i.e. make a comparison between the Poincare’s defi- 
nition and the Lion's definition) and to the analysis in which gradual 
change gives rise to the sudden change. (author). 9 refs. 


17656 (IC-92/407) Analysis of destabilization at the sec 
ond laser threshold by the Lyapunov direct method. Bakasov, 
A.A. (International Centre for Theoretical Physics, Trieste (italy)); 
Govorkov, B.B. Jr. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1992. [12p.] Order Number DE93619681. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An easy and apparent physical interpretation of the Lyapunov 
function as a potential or as a time-dependent entropy provides one 
with more details about the local dynamics of the system at non- 
equilibrium phase transition points. The application of the Lyapunov 
theory for critical cases has been done in this work to the real 
Lorenz equations and this showed, in particular, that increasing o 
at the Hopf bifurcation point suppresses the contribution of one of 
the variables to the destabilization of the system. (author). 20 refs. 


17657 (IC—92/410) A noncommutative mean ergodic theo- 
rem for partial W*-dynamical semigroups. Ekhaguere, G.O.S. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1992. [11p.] Order Number DE93619682. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A noncommutative mean ergodic theorem for dynamical semi- 
groups of maps on partial W*-algebras of linear operators from a 
pre-Hilbert space into its completion is proved. This generalizes a 
similar result of Watanabe for dynamical semigroups of maps on 
W*-algebras of operators. (author). 14 refs. 


17658 (IC-92/415) Regularity results for minimizers of cer- 
tain functionals having non quadratic growth with obstacles. 
Hong Minchun. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1992. [19p.] Order Number DE93619683. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Partial regularity in the vector valued case for minimizers of de- 
generate variational integrals with obstacles is proved and the 
typical mode of variational integrals is found. 20 refs. 


17659 (IC-92/417) Dynamics of a family of quartic polyno- 
mials. Ahmadi, D. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1992. [25p.] Order Number DE93619684. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By using the Thurston lamination theory, we study the dynamics 
of the polynomials of the form z*++az*+b, a, b is an element of C. 
(author). 9 refs. 


17660 (IC-92/418) The linearized polaron model treated by 
the diagonalization method and the Green function method. 
Bogolubov, N.N. Jr. (international Centre for Theoretical Physics, 
Trieste (Italy)); Vansant, P.; Brosens, F.; Devreese, J.T. Interna- 
tional Centre for Theoretical Physics, Trieste (italy). Dec 1992. [9p.] 
Order Number DE93619685. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Green function method for the linearized polaron has been 
generalized to include a constant uniform magnetic field. The free 
energy for the linearized polaron in a magnetic field had been ob- 
tained in closed form with the diagonalization of the Hamiltonian by 
a canonical transformation. Here it is obtained with the above 





Green function method. We also show that both theories lead to 
the same free energy. (author). 11 refs. 


17661 (IC-92/425) A generalization of the deformed alge- 
bra of quantum group SU(2), for Hopf algebra. Ludu, A.; Gupta, 
R.K. International Centre for Theoretical Physics, Trieste (Italy). 
Dec 1992. [14p.] Order Number DE93619686. Source: OSTI; NTIS 
(US Saies Only); INIS. 

A generalization of the deformation of Lie algebra of SU(2) group 
is established for the Hopf algebra, by modifying the Jz component 
in all of its defining commutators. The modification is carried out in 
terms of a polynomial f, of J3 and the q-deformation parameter, 
which contains the known q-deformation functionals as its particu- 
lar cases. (author). 20 refs. 


17662 (IC—92/430) Topological entropy for finite invariant 
sets of Y. Li Shihai (Singapore Univ. (Singapore). Dept. of Mathe- 
matics); Ye Xiangdong. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [15p.] Order Number 
DE93619687. Source: OSTI; NTIS (US Sales Only); INIS. 

Let Y be the space {z is an element of C:z° is an element of 
[0,1]} with a metric defined by the arc length. Suppose that f is an 
element of C(Y,Y) and P is a finite f-invariant set. The topological 
entropy of (P,f), h(P), is the infimum of the topological entropies of 
maps from C(Y,Y) which agree with f on P. In this paper we con- 
struct a function Cp is an element of C(Y,Y) satisfying Cp—p=f—p 
which achieves the topological entropy of (P,f). (author). 14 refs. 


17663 (INIS-SU-370/A) Quantum-mechanical interpretation 
for relativistic effect of particle mass increase at the motion in 
vacuum with costant velocity. Gestrina, G.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Inst. Radiofiziki i Ehlektroniki. 1989. [12p.] 
(In Russian). Order Number DE93614525. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The relativistic effect of particle mass increase at the motion in 
vacuum with constant velocity is considered as quantum effect re- 
sulting from particle interaction with vacuum material field. 7 refs.; 
2 figs. 


17664 (IPNO-DRE-91-08) Rotations and angular momen- 
tum in quantum mechanics (first part). Van de Wiele, J. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1991. 
[113p.] (In French). Order Number DE93617643. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this lesson about the rotations and angular momentum in 
quantum mechanics, the author describes the laws of geometrical 
transformations, scalar field transformations, observable transfor- 


mations in E’ and vector field transformations, in passive and 
active rotations. 


17665 (IPNO-DRE-92-15) Rotations and angular momen- 
tum in quantum mechanics (2nd part). Van de Wiele, J. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 
[190p.] (in French). Order Number DE93617644. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this second part about rotations and angular momentum in 
quantum mechanics, the author explains the method of angular 
momentum addition and gives some properties of irreducible tenso- 
rial operators. 


17666 (ITF-92-6) On the possible un observability of the 
Wu-Yang phase factor in curved space. Sitenko, Yu.A. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[20p.] (In Russian). Order Number DE93617645. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Aharonov-Bohm effect is shown to vanish in the case of a 
strong enough static gravitational source. This is due to the impos- 
sibility of formulating the scattering problem for some classes of 
noncompact surfaces with the topology 2,=Z. 15 refs. (author). 


17667 


(ITP—91-94) A new approach to the i/N-expansion 
for the Dirac equation. Stepanov, S.S.; Tutik, R.S. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [12p.] Order 
Number DE92617647. Source: OSTI; NTIS (US Sales Only); INIS. 

The difficulties associated with application of the I/N-expansion 
to the Dirac equation have been resolved by applying the method 
of (h/2x)-expansion. This technique does not involve converting the 
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initial equation into the Schroedinger-like or Kiein-Gordon-like form. 
Obtained recurrence formulae have a simple form and allow one to 
find the I/N-corrections of an arbitrary order in any of the I/N- 
expansion scheme. The method restores the exact results for the 
Coulomb potential. 17 refs. (author). 


17668 (ITP—91-106) Exact solutions of a many-anyon prob- 
lem. Mashkevich, S.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Teoreticheskoj Fiziki. 1991. [28p.] Order Number DE93617646. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A scheme of obtaining exact analytic solutions of the problem of 
an arbitrary number of anyons in a harmonic well is developed. Its 
essence consists in establishing a set of wavefunctions with the 
demanded interchange properties followed by finding stationary 
state functions within this set by the method of successive approxi- 
mations. The energy of the corresponding states depends linearly 
on the statistical parameter. 16 refs.; 6 figs. (author). 


17669 (ITP-92-14) The (A/2x}expansion for Regge- 
trajectories. 2. Relativistic equations: 2. Relativistic equations. 
Stepanov, S.S.; Tutik, R.S. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1992. [24p.] Order Number 
DE93619688. Source: OSTI; NTIS (US Sales Only); INIS. 

The (h/27)-expansion method, proposed earlier for deriving 
Regge trajectories for bound states of central potentials in the 
Schroedinger equation framework, is extended to the Klein-Gordon 
and Dirac equations with potentials having vector and scalar com- 
ponents. The simple recursion formulae, with the same form both 
for the parent and daughter Regge trajectories, are obtained. They 
provide, in principle, the calculation of the (h/27)-expansion terms 
up to an arbitrary order. As an illustration, a superposition of the 
vector and scalar Coulomb potentials, and the funnel-shaped po- 
tential are treated with the technique developed. 20 refs.; 3 figs.; 1 
table. (author). 


17670 (lYaF-90-108) Quantum chaos: statistical relaxation 
in discrete spectrum. Chirikov, B.V. AN SSSR, Novosibirsk (Rus- 
sian Federation). Inst. Yadernoj Fiziki. 1990. [16p.] Order Number 
DE93612973. Source: OSTI; NTIS (US Sales Only); INIS. 

The controversial phenomenon of quantum chaos is discussed 
using the quantized standard map, or the kicked rotator, as a sim- 
ple model. The relation to the classical dynamical chaos is tracked 
down on the basis of the correspondence principle. Several defini- 
tions of the quantum chaos are discussed. 27 refs. 


17671 (JINR-E-2-92-20) On the first integrals of geodesics. 
Kaleva, S.|. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. [7p.] Order 
Number DE93612974. Source: OSTI; NTIS (US Sales Only); INIS. 

First integrals of the geodesics in the Riemann spaces admitting 
various geometric symmetries are considered. Some possibilities of 
their physical interpretation and application are investigated. 6 refs. 


17672 (JINR-E-4-91-379) New adiabatic representation for 
three-body scattering problem. Markovski, B.L.; Suz’ko, A.A.; 
Vinitskij, S.1. Joint inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Theoretical Physics. 1991. [40p.] Order Number 
DE93612975. Source: OSTI; NTIS (US Sales Only); INIS. 

A new adiabatic representation of the three-body wave function 
obtained in terms of the local adiabatic expansions of the Faddeev 
components is investigated. As a result, we construct a unique adi- 
abatic basis describing all possible channels of the three-body 
system with inclusion of break-up and rearrangement ones. More- 
over, we give a complete classification of the basis states and the 
corresponding surface functions. The implementation of simple ge- 
ometrical and spectral arguments allows us to work out a global 
adiabatic approach to the three-body scattering problem for the 
class of pair short-range potentials. Therein we formulate the three- 
body scattering problem by consistently reducing it to the 
multichannel radial and parametric quasiangular ones, including the 
correct boundary conditions with account of break-up and re- 
arrangement processes. We also state the inverse three-body 
problem. 25 refs. 


17673 
tion of 


(JINR-E-4-91-418) Semianalytical method of solu- 
the N-body bound-state problem within the 
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hyperspherical approach. Pupyshev, V.V.; Rakityanskij, S.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1991. [8p.] Order Number DE93612976. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the N-body bound and resonance states may be 
found as complex-energy zeros of the determinant of the so-called 
Jost-matrix which is expressed as a series of the total-energy ex- 
plicit functions with matrix coefficients defined by the solutions of 
simple differential equations. 18 refs. 


17674 (JINR-E-4-91-467) New algorithms of spectral man- 
agement. Korobov, V.I.; Zakhar’ev, B.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1991. [7p.] Order Number DE93612977. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Phys. Rev. 

The periodical potentials, constructed as chains of finite-range 
Bargmann-type potentials give us new exactly solvable models that 
allow a qualitatively arbitrary arrangement of the structure of the 
spectral zones. 4 refs.; 4 figs. 


17675 (JINR-E-5-91-466) Self-similar approximations for 
eigenvalue problem. Kadantseva, E.P.; Yukalov, V.I. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1991. [15p.] Order Number DE93612978. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Comput. Phys. 

We show that the method of self-similar approximations, sug- 
gested recently by one of the authors, can be successfully applied 
to the eigenvalue problem. This method makes it possible to find 
an effective sum of a divergent series by using only a few terms of 
perturbation theory. As an illustration, we calculate eigenvalues for 
the anharmonic-oscillator Hamiltonian. We demonstrate that invok- 
ing only two first terms of perturbation theory we are able to 
reconstruct the whole spectrum of the anharmonic oscillator with 
an accuracy not worse than of the order of 10-° for any energy 
level and all anharmonicity constants. 10 refs. 


17676 (JINR-E-5-91-533) Generalized inequalities for quan- 
tum correlations with hidden variables. Vinduska, M. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1991. [7p.] Or- 
der Number DE93621340. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Renowned inequalities for quantum correlations are generalized 
for the case when quantum system cannot be described with an 
absolute independent measure of the probability. Such a formula- 
tion appears to be suitable for the formulation of the hidden 
variables theory in terms of non-Euclidean geometry. 10 refs. 


17677 (JINR-E—5-91-534) Non-Euclidean space for local 
hidden variables. Vinduska, M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. [12p.] Order Number 
DE93621341. Source: OSTI; NTIS (US Sales Only); INIS. 

A model of the singlet state of photons is considered with local 
hidden variables (LHV) realized in Euclidean and pseudo-Euclidean 
spaces. It is shown that the metricity of the Euclidean space is 
transferred into the metric form of Bell, and of Braunstein and 
Caves inequalities, while the use of pseudo-Euclidean geometry 
leads to generalized inequalities which form is nonmetric. The use 
of the LHV in Minkowski space restores the quantum-mechanical 


results for correlations of photon linear polarizations. 12 refs.; 2 
figs.; 1 tab. 


17678 (JINR-R-2-91-416) On the method of determining re- 
lations. Mel’nikov, V.K. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1991. [14p.] (in 
Russian). Order Number DE93612979. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the 2-nd Conference on the Renormgroup Method, 
Dubna, 3-6 September, 1991. 

On the basis of the method of determining relations it is shown 
that the multicomponent nonlinear Schroedinger equation with a 
source can be investigated by the inverse scattering method. How- 
ever, the system of evolution equations for scattering data in the 
general case turns out to be nonlinear, which may result in the 
chaotic behaviour of solitons. Conditions are found under which the 
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evolution of scattering data is described by a system of linear 
equations. 15 refs. 


17679 (JINR-R-17-91-269) On the connection of classical 
mechanics, physical kinetics and quantum theory. Gordelij, 
V.1.; Savel’ev, A.E. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Problems. 1991. [14p.] (in 
Russian). Order Number DE93616823. Source: OSTI!; NTIS (US 
Sales Only); INIS. 

The Schroedinger equation has been generalized to considera- 
tion of the particles interaction with vacuum. The generalized 
Schroedinger ratio turned out to be a one-to-one correspondence 
between classical mechanics and physical kinetics. It is important 
that all results which follow from the Schroedinger equation are re- 
produced. The analytical solution of the generalized Schroedinger 
equation was found under the next conditions: 1) the potential ex- 
ternal forces exerted over all parameters and with the whole space; 
2) classical mechanics Hamilton-Yacobi’s equation has an ideal so- 
lution, i.e. the dependence of particle velocity on time only. The 
analytical solution of the generalized Schroedinger equation turned 
out to be coherent. The coherent properties of a wave function do 
not depend on symmetries by which the Hamiltonian determining 
the particle motion can be characterized. The investigation has 
been performed at the Laboratory of Neutron Physics, JINR. 


17680 (KFKI-1992-10/A+B) Progress in the K-model quan- 
tum mechanics. Frenkel, A. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Karoly- 
hazy, F. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Feb 1992. [12p.] (CONF- 
9110464—: International conference on 'Bell’s theorem and the 
foundations of modern physics’, Cesena (Italy), 7-10 Oct 1991). 
Order Number DE93612980. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In models with stochastic modification of the Schroedinger 
equation, the Schroedinger expansion of the wave function is inter- 
rupted by repeated spontaneous stochastic localizations, called 
‘quantum jumps’. In the K-model, this stochastic modification of the 
Schroedinger evolution of the quantum state is based on a modifi- 
cation of the notion of the state itself. After recalling the main 
features of the model, the decay of superpositions in a cloud 
chamber is discussed, and a refined version of the model is pre- 
sented. (R.P.) 8 refs. 


17681 (LAMP-92/1) Observation of squeezed light and 
quantum description of the macroscopical body movement. 
LAMP series report (Laser, Atomic and Molecular Physics). Bykov, 
V.P. International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [23p.] Order Number DE93612981. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The possibility of a nondemolition measurement (observation) of 
macroscopical objects in widely distributed quantum mechanical 
states arises from the fact of the squezzed light observation. 
Macroscopical bodies -bodies of classical mechanics - are usually 
in states with narrow wave packets. It is shown that the absence of 
macroscopical bodies in widely distributed states is due to the fo- 
cusing influence of the body’s gravity field on its wave packet. An 
evidence that the gravity is essential in the classic limit of quantum 
mechanics is given. (author). 14 refs, 7 figs. 


17682 (UWThPh—1992-20) Bound states for square well po- 
tentials extending to infinity in D > 2. Rupertsberger, H. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 8 Apr 1992. [5p.] 
Order Number DE93615557. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is well known that quantum mechanics allows the penetration 
into classically forbidden regions (tunneling). Less well known 
seems to be the fact that in some sense the converse is true also. 
Potentials with classically allowed regions where a particle can 
move freely to infinity can nevertheless lead to bound states in 
quantum mechanics due to the stringent requirements of the 
boundary conditions, thus forbidding an escape to infinity. This ef- 
fect is demonstrated by using an obvious generalization of the well 
known one-dimensional (D = 1) square well potential to arbitray 
space dimensions. (author). 





17683 (WIS-PH-92-55) Surfaces allowing for fractional 
statistics. Aneziris, Charilaos. Weizmann Inst. of Science, Re- 
hovoth (israel). Dept. of Physics. Jul 1992. [18p.] Order Number 
DE93614526. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we give a necessary condition in order for a geo- 
metrical surface to allow for Abelian fractional statistics. In 
particular, we show that such statistics is possible only for two- 
dimentional oriented surfaces of genus zero, namely the sphere 
S*, the plane R? and the cylindrical surface R'*S’, and in general 
the connected sum of n planes R?-R?-R?-...-R?. (Author). 


17684 (WIS-PH—92-74) Generalized Bethe ansatz solution 
of one-dimensional asymmetric exclusion process on a ring 
with blockage. Schuetz, G. Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics. Sep 1992. [31p.] Order Number 
DE93616824. Source: OSTI; NTIS (US Sales Only); INIS. 

We present and solve for an one-dimensional anisotropic exclu- 
sion process describing particles moving deterministically on a ring 
with a single defect, across which particlesmove with probability 
O<p>1. This model is equivalent to a two-dimensional six-vertex 
model in an extreme anisotropic limit with defect line interpolating 
between open boundary conditions and periodic translationally in- 
variant boundary conditions. We give a solution using Bethe ansatz 
methods generelized to this kind of boundary conditions. In particu- 
lar we discuss the steady state and give an exact expression of 
average occupation number of particles as a function of the posi- 
tion on the lattice. In the limit of infinite length L the phase diagram 
turns out to be qualitatively the same as for the probabilistic asym- 
metric exclusion process on the ring with a defect. The density 
profile for L large but finite is computed in the different phases. In 
the coexistence phase the width 6 of the interface between the high 
density region and the low density region is shown to grow as L'/2 
with the length of the system if the density p is not close to the 1/2 
and to be 0 independent of the size of the ring if o=1/2. (author). 
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Refer also to citation(s) 16834, 16835, 16836, 16838, 16840, 
16883, 16886, 16887, 16890, 16891, 18142 


17685 (CEA-CONF—-11069) Experimental study and modell- 
sation of a pulse tube refrigerator. Ravex, A.; Rolland, P.; Liang, 
J. CEA Centre d’Etudes de Grenoble, 38 (France). Dept. de 
Recherche Fondamentale sur la Matiere Condensee. 1992. [4p.] 
(CONF-9206300-: International conference on institute of refrigera- 
tion, Kiev (USSR), 8-12 Jun 1992). Order Number DE93613000. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A test bench for pulse tube refrigerator characterization has been 
built. In various configurations (basic pulse tube, orifice pulse tube 
and double inlet pulse tube), the ultimate temperature and the 
cooling power have been measured as a function of pressure wave 
amplitude and frequency for various geometries. A lowest tempera- 
ture of 28 K has been achieved in a single staged double inlet 
configuration. A modelisation taking into account wall heat pump- 
ing, enthalpy flow and regenerator inefficiency is under 
development. Preliminary calculation results are compared with ex- 
perimental data. 


17686 (CEA-CONF—-11188) Nuclear demagnetization cryo- 
stat at University of Florida Microkelvin Laboratory. Avenel, O. 
(CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Recherche sur I'Etat Condense, les Atomes et les 
Molecules); Xu, J.; Xia, J.S.; Xu, M.F.; Lang, T.; Moyland, P.L.; Ni, 
W.; Adams, E.D.; ihas, G.G.; Meisel, M.W.; Sullivan, N.CEA Cen- 
tre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Recherche sur |’Etat Condense, les Atomes et les Molecules. 
1992. [4p.] (CONF-9206305—: Symposium on quantum fluids and 
solids, University Park, PA (United States), 15-19 Jun 1992). Order 
Number DE93618669. Source: OSTI; NTIS (US Sales Only); INIS. 

Two nuclear-demagnetization cryostats, each containing 173 mol 
of copper coolant in a 8 T magnetic field and based on an Oxford 
Instruments mode! 1000 dilution refrigerator, have been under de- 
velopment at the University of Florida Microkelvin Laboratory for 
studies of nuclear magnetic ordering in metals and in solid *He, 
properties of superfiuid °He at T=0, and mesoscopic systems, and 
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for development of primary thermometers based on population dif- 
ferences in nuclear quadrupole systems. The performance of the 


first cryostat is analyzed with emphasis on improvements to be 
made. 


17687 (DOE/ER/13491-476) The status of the Electron 
Beam lon Sources. Stockli, M.P. Kansas State Univ., Manhattan, 
KS (United States). J.R. MacDonald Lab. [1990]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13491. (CONF-900923-12: 5. international conference on the 
physics of highly charged ions, Giessen (Germany), 10-14 Sep 
1990). Order Number DE93006802. Source: OSTI; NTIS; INIS; 
GPO Dep. 

More than twenty years after its invention, 13 examples of the 
Electron Beam lon Sources (EBIS) are in operation worldwide. The 
substantial progress in operation and insight, achieved over the 
last few years, made the EBISes become reliable tools for the pro- 
duction of beams of very highly charged, low-energy ions. For 
example, 8 EBISes produce bare argon on a standard basis. The 
successful production of hydrogen-like xenon presents the ions 
with the highest ionization energy, whereas the production of 
Th80+ presents the highest achieved charge state. Several syn- 
chrotrons are fed by EBIS injectors, taking advantage of the EBIS 
batch mode production, which yields the highest charge states. A 
few EBiSes are used for ion source development. However, most 
of the EBlSes’ efforts are directed to research the physics of highly 
charged ions. Some of those are used to study the electron-ion in- 
teraction inside the source. But normally, most EBISes deliver the 
ions for external experiments, which so far concentrate on the re- 
combination of the highly charged ions with atoms, molecules and 
surfaces. The ions are typically produced at a potential of 1 to a 
few kilovolts per charge; but in most cases, the EBIS is mounted 
on a high voltage platform or is followed by an RFQ, and therefore 
can generate ion energies from a few hundred volts up to a few 
hundred kilovolts per charge. The delivered beams have a low 
emittance and a low energy spread, which is an advantage for 
high-resolution experiments. This paper presents briefly all opera- 
tional EBlSes, their capabilities, their achievements, and their 
contribution to physics research. 5 figs., 1 tab., 59 refs. 


17688 (DOE/FTR-93010125) [Cold compressor motor re- 
design, material and fabrication status]: Foreign trip report, 
January 6-8 and January 27-29, 1993. Arenius, D.M. Continuous 
Electron Beam Accelerator Facility, Newport News, VA (United 
States). 29 Jan 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93010125. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

A meeting was held at the S2M facility to review current status, 
schedule, and technical issue of the Central Helium Liquefier cold 
compressor repair currently in progress. 


17689 (DPW-53-1152) Savannah River Plant, liquid nitro- 
gen supply buildings 232-F and H. Purdie, O.D. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 14 Aug 1953. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-362). 
Order Number DE93007843. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The supply of liquid nitrogen for buildings 232-F and 232-H at 
the Savannah River plant in August 1953 is documented. The liq- 
uid nitrogen is used primarily in cold traps and palladium sorption 
beds. Possible supply sources include the existing supplier Marks 
Oxygen company, on-site generation, and Linde gases. Considera- 
tions in the choice of vendors includes: availability,method of 
transport, and cost. 


17690 (FTINT—34-89) Design and investigation of super- 
conducting switches based on niobium-tin tape. Lazarev, B.G. 
(and others); Lazareva, L.S.; Kutsenko, P.A. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur. 
1989. [20p.] (In Russian). Order Number DE93613001. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results are presented of the investigations and calculations 
the possibility of Nb3Sn-intermetallic taped superconductors appli- 
cation as superconducting switches. 5 refs.; 7 figs. 
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17691 (IAE—4693-2) EPR spectroscopy of spin-polarized 
atomic hydrogen in a gas phase. Vasil’ev, S.A.; Katunin, A.Ya.; 
Lukashevich, I.1.; Suraev, V.V.; Filippov, N.I.; Filippov, V.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1988. [23p.] 
(In Russian). Order Number DE93616828. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The investigations of processes resulting in creation of nuclear 
polarization in a spin-polarized atomic hydrogen gas were carried 
out at temperature 0.4-0.75 K, atomic hydrogen density 10'- 
2.10'© cm-3, magnetic fied 5 T. The 2-mm range ESR method 
with a low level operating power ~10~° W was used for recording. 
The increase in degree of nuclear polarization in the atomic hydro- 
gen gas was attained from 50% to 85% by means of 
microwave-pumping of a—c transition. 23 refs.; 13 figs. 


17692 (JINR-E—8-91-369) Time-dependent recovery from 
Heli film boiling: confined geometry case. Filippov, Yu.P.; 
Sergeev, |.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [12p.] Order Number DE93616829. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experiment results for transient cooldown of a solid in saturated 
superfluid helium after heat load switch-off are reported. The fluid 
space restriction in the vicinity of a heater is a specific feature of 
the tested heat transfer configuration. In this case the recovery 
duration is found to be set as ~70% by the stage of film boiling re- 
ceived by the end of heat generation, as ~20% -by the value of 
bulk fluid temperature, as ~15% - by the confinement degree. The 
sample orientation does not affect the recovery time directly. The 
investigation has been performed at the Particle Physics Labora- 
tory, JINR 


17693 (LA-SUB—93-42) Production of ultra cold protons 
and negative hydrogen ions: Final report. Kenefick, R.A. (Texas 
A and M Univ., College Station, TX (United States). Research 
Foundation). Los Alamos National Lab., NM (United States); Texas 
A and M Univ., College Station, TX (United States). Research 
Foundation. 8 Jul 1992. 32p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008328. Source: OSTI; NTIS; INIS; GPO Dep. 

Resistive cooling of He* ions has been studied in a 4 K Penning 
trap optimized for u* cooling. A Nb/Ti superconducting inductor 
gives a Q of 1800 resulting in energy cooling time constants as low 
as 1.8 seconds and the cooling has been followed from 60,000 K 
to 300 K. in a separate study in a room-temperature trap, the pos- 
sible conversion of H* to H~ at a cesiated trap electrode and 
subsequent capture of the H~ by fast reversal of the trap electrode 
polarity was not yet proved to be a workable mechanism. Features 
of the apparatus and technique are briefly described and the de- 
tails are continued in three publications attached as appendices. 


17694 Superfiuid thermodynamic cycle refrigerator. Swift, 
G.W.; Kotsubo, V.Y. To Dept. of Energy. 2 Apr 1991. USA patent 
application 7-679,498. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008222. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a cryogenic refrigerator which 
cools a heat source by oyonery concentrating and diluting the 
amount of *He in a single phase *He/*He solution. The *He in su- 
perfluid “He acts in a manner of an ideal gas in a vacuum. Thus, 
refrigeration is obtained using any conventional thermal cycle, but 
preferably a Stirling or Carnot cycle. A single phase solution of liq- 
uid *He at an initial concentration in superfluid “He is contained in 
a first variable volume connected to a second variable volume 
through a superleak device that enables free passage of *He while 
restricting passage of *He. The “He is compressed (concentrated) 
and expanded (diluted) in a phased manner to carry out the se- 


lected thermal cycle to remove heat from the heat load for cooling 
below 1 K. 
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Refer also to citation(s) 16405, 16964, 16965, 16966, 16969, 
16970, 17197, 17202, 17212, 17217, 17632, 17862, 18219 
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17695 (ANL/APS/LS—184, pp. 15, Paper 53) The fabrication 
and characterization of replicated and lacquer coated grazing. 
Ulmer, M.P. (Northwestern Univ., Evanston, IL (US)); Haidle, R.; 
Altkorn, R.; Georgeopolos, P.; Rodricks, B.; Takacs, P.Z. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Jan 1992. DOE Contract W-31109-ENG-38. In 
Selected publications related to the experimental facilities of the 
Advanced Photon Source, 1987-1991. 741p. Order Number 
DE92014067. Source: OSTI; NTIS; INIS. 

This paper reports on work done over the past two years in our 
laboratory to produce X-ray optics. We also report on tests that we 
have made to evaluate the performance of pieces that we have 
produced. As we progress towards the 21st century, there is a 
growing need to understand fabrication techniques for grazing inci- 
dence optics. To this end we report our results of fabricating, 
testing, and measuring both Wolter | optics and flats. We have 
used the techniques of lacquer coating. We have made flats to de- 
termine our ability to coat surfaces with lacquer and gold, as well 
as to demonstrate reflectivity up to 40 keV. We also produced 
Wolter | optics nickel optics with a gold coated optical surface. 
Here we report and interpret results from X-ray reflectivity and 
Wyko profiler optical measurements. We also describe our fabrica- 
tion process and provide a critique of the process and describe 
how we hope to further improve upon the basic technique. 


17696 (CEA-SPhT-RA-1990-1992) Progress report Jun 
1990 - May 1992. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Service de Physique Theorique. 1992. [96p.] (In 
French). Order Number DE93616836. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The activity report of the theoretical Physics Service of CEA- 
DSM from June 1990 to May 1992 is presented. The research 
programs were carried out in the following fields: Hadron physics, 
nuclear collisions, two-dimensional problems in statistic mechanics, 
field theory (gravitation, string theory) and conformal invariance 
theory, statistical physics, disordered systems and magnetic corre- 
lations in supra conductors at high TsubC. Other research 
programs have been developed in biology (membranes, protein 
folding, cellular motility and neural systems) 


17697 (CONF-9205147-, pp. 202-210) Coherence effects in 
radiometry and in spectroscopy. Wolf, E. (Univ. of Rochester, 
NY (US)). Argonne National Lab., 'L (United States). Jul 1992. 
DOE Contract FG02-90ER14119. From 10. symposium on energy 
engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

Some recent researches described concerning the effects of the 
state of coherence of a source on the spatial and the spectral dis- 
tributions of energy generated by the source. The researches have 
elucidated the foundations of radiometry and they have also re- 
vealed some unexpected new phenomena relating to spectral 
changes which can be induced by source correlations and also by 
scattering on random media. 


17698 (CONF-9205147-, pp. 233-240) Soliton propagation 
in an optical fiber with randomly varying birefringence. 
Menyuk, C.R. (Univ. of Maryland, Baltimore (US)); Wai, P.K.A. 
Argonne National Lab., IL (United States). Jul 1992. From 10. sym- 
posium on energy engineering sciences: synergism of analysis, 
modeling, and experiment; Argonne, IL (United States); 11-13 May 
1992. In Proceedings of the tenth symposium on energy engineer- 
ing sciences: Synergism of analysis, modeling, and experiment. 
293p. Order Number DE92018777. Source: OSTI; NTIS. 

The effect of randomly varying birefrigence on soliton propaga- 
tion in optical fibers in studied theoretically in the parameter regime 
which will be used for long-distance, trans-oceanic soliton commu- 
nications. In this regime, birefringence varies very rapidly in 
comparison to the nonlinear scale length ¢9. Carrying out a mutti- 
ple length scale analysis in which the perturbation parameter is the 
ratio of the autocorrelation length of the birefringence to the nonlin- 
ear scale length, we show that the nonlinear Schrodinger equation 
appears at lowest order, indicating that we expect it to accurately 





describe the soliton evolution over long distances. At the next or- 
der, correction terms appear which tend t depolarize a soliton 
which is in a constant polarization state as a function of time at the 
initial point the fiber. The implications for long-distance communica- 
tions using solutions is described 


17699 (CONF-9205147-, pp. 241-250) Radiometric ray trac- 
ing. Jannson, T. (Physical Optics Corporation, Torrance, CA (US)); 
Tengara, |. Argonne National Lab., IL (United States). Jul 1992. 
DOE Contract FG03-89ER14092. From 10. symposium on energy 
engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

A new method of computing radiometric quantities propagating 
through an optical system based on statistical optics, phase-space 
formalism and physical radiometry in quasi-geometric short- 
wavelength approximation is proposed. Since it is a physical optics 
generalization of the radiometric brightness theorem, this new 
method of Radiometric Ray Tracing (R*T), based on quasi- 
geometrical phase-space trace formulas, computes radiometric 
quantities such as radiance (brightness), emittance (or optical in- 
tensity), radiant intensity and energy flux for a broad variety of 
linear optical systems. These include free-space, imaging systems 
in the first-order optics approximation, nonimaging optical systems, 
and holographic optical systems. 


17700 (CONF-9205307-1) Estimation of droplet collision 
frequency in a spray. Zurlo, J.R. (Wisconsin Univ., Madison, WI 
(United States). Engine Research Center); Presser, C.; Semerjian, 
H.G. National Inst. of Standards and Technology, Gaithersburg, 
MD (United States). Chemical Science and Technology Lab. 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States); National Academy of Sciences/National Academy of Engi- 
neering/Institute of Medicine, Washington, DC (United States). 
DOE Contract Al01-86CE90213. From ILASS-AMERICAS ‘92; San 
Ramon, CA (United States); 18-20 May 1992. Order Number 
DE93007991. Source: OSTI; NTIS; GPO Dep. 

An estimate of droplet collision frequency was obtained in a 
pressure-atomized fuel spray. Measurement of the vertical linear 
depolarization ratio was used to provide information on droplet 
sphericity which in turn was used to determine droplet collision 
frequency. The results indicate that droplet collision frequency in- 


creases near the spray boundary where the droplet number density 
is a maximum. 


17701 


(ESA-SP-346) Study of the Solar-terrestrial system. 
European Space Agency, 75 - Paris (France). 1992. [359p.] 
(CONF-9206343—: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 1992). Order 
Number DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 


Separate abstracts were prepared for 13 papers of the Sympo- 
sium. 


17702 (FNAL/C--92/382-A) Dark matter: Theoretical per- 
spectives. Turner, M.S. (Chicago Univ., IL (United States). Enrico 
Fermi Inst.). Fermi Nationa! Accelerator Lab., Batavia, IL (United 
States). Jan 1993. 26p. Sponsored by USDOE, Washington, DC 
(United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Grant: NAGW-2381. (CONF-9203232—1: NAS special colloquium 
on physical cosmology, Irvine, CA (United States), Mar 1992). Or- 
der Number DE93008484. Source: OSTI; NTIS; INIS; GPO Dep. 

| both review and make the case for the current theoretical preju- 
dice: a flat Universe whose dominant constituent is nonbaryonic 
dark matter, emphasizing that this is still a prejudice and not yet 
fact. The theoretical motivation for nonbaryonic dark matter is dis- 
cussed in the context of current elementary-particle theory, 
stressing that: (1) there are no dark matter candidates within the 
standard model of particle physics; (2) there are several compelling 
candidates within attractive extensions of the standard model of 
particle physics; and (3) the motivation for these compelling candi- 
dates comes first and foremost from particle physics. The 
dark-matter problem is now a pressing issue in both cosmology 
and particle physics, and the detection of particle dark matter would 
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provide evidence for “new physics.” The compelling candidates are: 
a very light axion ( 10-© eV-10-* eV); a light neutrino (20 eV-90 
eV); and a heavy neutralino (10 GeV-2 TeV). The production of 
these particles in the early Universe and the prospects for their 
detection are also discussed. | briefly mention more exotic possibili- 
ties for the dark matter, including a nonzero cosmological constant, 
superheavy magnetic monopoles, and decaying neutrinos. 


17703 (FNAL/C—93/014-A) On the meaning of AT/T. Steb- 
bins, A. Fermi National Accelerator Lab., Batavia, IL (United 
States). Feb 1993. 4p. Sponsored by USDOE, Washington, DC 
(United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract ACO02-76CH03000. 
Grant NAGW-2381. (CONF-921261-3: 3. symposium on particles, 
strings and cosmology and the 16th Texas symposium on relativis- 
tic astrophysics conference, Berkeley, CA (United States), 13-18 
Dec 1992). Order Number DE93008482. Source: OSTI; NTIS; 
INIS; GPO Dep. 

One of the most interesting aspects of the discovery of Mi- 
crowave Background Radiation (MBR) anisotropy by the COBE 
satellite is the ability to compare these anisotropies with the ampli- 
tude of density inhomogeneities we measure. Combining these 
two, we can get a “unified” view of the inhomogeneities present in 
our universe on a broad range of scales. To make this comparison 
we must be able to translate AT/T into ép/p, the mass overdensity. 
This latter quantity we may try to determine from the distribution of 
galaxies and their velocities. 


17704 (FNAL/C-93/022-A) Tests of the particle physics- 
physical cosmology interface. Schramm, D.N. (Chicago Univ., IL 
(United States)). Fermi National Accelerator Lab., Batavia, IL 
(United States). Jan 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Grant NAGW 2381. (CONF-9210316—1: International 
symposium on neutrino astrophysics, Kamioka (Japan), Oct 1992). 
Order Number DE93008483. Source: OSTI; NTIS; INIS; GPO Dep. 

Three interrelated interfaces of particle physics and physical cos- 
mology are discussed: (1) inflation and other phase transitions; (2) 
Big Bang Nucleosynthesis (and also the quark-hadron transition); 
and (3) structure formation (including dark matter). Recent obser- 
vations that affect each of these topics are discussed. Topic 
number 1 is shown to be consistent with the COBE observations 
but not proven and it may be having problems with some age- 
expansion data. Topic number 2 has now been well-tested and is 
an established “pillar” of the Big Bang. Topic number 3 is the prime 
arena of current physical cosmological activity. Experiments to re- 
solve the current exciting, but still ambiguous, situation following 
the COBE results are discussed. 


17705 (IC—92/233) Equivariant harmonic maps into the 
sphere via isoparametric maps. Xin, Y.L. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1992. [20p.] Order Number 
DE93613017. Source: OSTI; NTIS (US Sales Only); INIS. 

By using concrete isoparametric maps we obtain some new 
equivariant harmonic maps between spheres and solve equivariant 
boundary value problems for harmonic maps from unit open ball 
B™" into S". (author). 22 refs. 


17706 (IC-92/258) Magnetic properties of anyonic systems 
in a normal phase. Aronov, I.E. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Inst. Radiofiziki i Ehlektroniki); Bogachek, E.N.; Krive, 
1.V.; Naftulin, S.A. International Centre for Theoretical Physics, Tri- 
este (Italy). Aug 1992. [26p.] Order Number DE93613018. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We apply the concept of fractional statistics to the two- 
dimensional conductors. The effective Lagrangian of an external 
magnetic field in anyon medium at finite temperature and density is 
presented. The diamagnetic response to the external field is stud- 
ied at temperatures above T- (i.e. in the normal phase) for various 
values of external parameters. Oscillations of both thermodynamic 
(the de Haas - van Alphen effect) and kinetic (the Shubnikov - de 
Haas effect) quantities are re-examined. Numerous peculiarities 
arise from the fact that anyon systems possess a non-zero "statisti- 
cal” flux © (which is known to be a manifestation of the 
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spontaneous parity breakdown). The cyclotron resonance is sug- 
gested as a direct test on possible parity violation (which is the key 
point of anyonics). The cyclotron mass dependences on external 
parameters reported in a series of experimental articles (H. 
Kublbeck and J.P. Kotthaus, Phys. Rev. Lett. 35, 1019 (1975); G. 
Abstreiter, J.P. Kotthaus, J.F. Koch and G. Dorda, Phys. Rev. B14, 
2480 (1976)) may be attributed to an unusual behaviour or mag- 
netic permeability in anyon medium. (author). 20 refs, 2 figs. 


17707 (IC—92/260) On the zeros of solutions of forced 
parabolic differential equations of neutral type. Parhi, N. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[16p.] Order Number DE93613019. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Sufficient conditions have been obtained for the oscillation of all 
solutions of a class of forced parabolic differential equations of 
neutral type. (author). 5 refs. 


17708 (IC-92/262) Numerical invariants of Cantor sets. 
Plaza, S. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [23p.] Order Number DE93613020. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this note we give a review of basic properties of limit capacity 
and Hausdorff dimension and some applications of these concepts 
to dynamical systems and numerical sets. (author). 9 refs, 4 figs. 


17709 (I\C-92/263) On the difterentiability of central Cantor 
sets. Plaza, S.; Vera, J. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [16p.] Order Number 
DE93613021. Source: OSTI; NTIS (US Sales Only); INIS. 

In this article for each r > 1 we provide a class of C' central 
Cantor sets whose self-arithmetic difference is a Cantor set of posi- 
tive Lebesgue measure. When r > 2 these sets are dynamically 
defined. (author). 10 refs, 7 figs. 


17710 (I\C-92/264) On the continuity of limit capacity of 
central cantor sets. Munoz M, E. (Catolica del Norte Univ., 
Antofagasta (Chile). Dept. de Matematicas); Vera V, J. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [7p.] Order 
Number DE93613022. Source: OSTI; NTIS (US Sales Only); INIS. 

A metric topology is defined on the family of central Cantor sets. 
In this topology the Hausdorff dimension and the limit capacity de- 
pend continuously on the central Cantor set. (author). 2 refs, 1 fig. 


17711 (IC—92/269) Approximate solution of the fourth or- 
der initial value problem using deficient spline polynomials. 
Abou El-Ela, M.N. International Centre for Theoretical Physics, Tri- 
este (Italy). Sep 1992. [10p.] Order Number DE93613023. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We investigate in this paper the existence, uniqueness, consis- 
tency relations and convergence for approximating the solution of 
the fourth order initial value problem using a spline of degree m 
and continuity class C™-*(0,b) and a step of length H = 4 h. (au- 
thor). 6 refs. 


17712 (I\C-92/270) Some properties of generalized biregu- 
lar functions with values in a Clifford algebra. Le Hung Son; 
Tran Quyet Thang. International Centre for Theoretical Physics, Tri- 
este (Italy). Sep 1992. [11p.] Order Number DE93613024. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper some properties of holomorphic functions such as 
the Identity Theorem, the Maximum Modulus Principle, the Hartogs 
Extension Theorem are proved for a class of more general func- 
tions taking values in a Clifford algebra than the regular and 
biregular functions. (author). 7 refs. 


17713 (IC-92/275) Conditionally exponential convex func- 
tions on locally compact groups. Okb El-Bab, A.S. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [9p.] Order 
Number DE93613025. Source: OSTI; NTIS (US Sales Only); INIS. 

The main results of the thesis are: (1) The construction of a 
compact base for the convex cone of all conditionally exponential 
convex functions. (2) The determination of the extreme parts of this 


cone. Some supplementary lemmas are proved for this purpose. 
(author). 8 refs. 
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17714 (IC—92/280) A lattice gas model for enzyme kinetics 
with next-nearest neighbor interactions. Mejdani, R. (Iinterna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Gashi, A.; Ifti, 
M. International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [12p.] Order Number DE93613026. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We have shown that, by using a one-dimensional lattice gas 
model with the next-nearest neighbor interactions and calculating 
the thermodynamic potential of the system by means of the trans- 
fer matrix method, we can find numerically for enzyme kinetics 
some new diagrams of saturation curve. These diagrams in the 
limit of no interactions between sites reduce to the classical 
Michaelis-Henri diagrams and in the limit of the nearest neighbor 
interactions to some other diagrams which we have obtained be- 
fore by using a correlated walks theory. These new diagrams of 
saturation curve can be useful for the experimental investigation. 
(author). 7 refs, 4 figs. 


17715 (IC—92/281) A lattice gas model for enzyme kinetics 
with alternate interactions. Mejdani, R. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [19p.] Order Number 
DE93613027. Source: OSTI; NTIS (US Sales Only); INIS. 

We have shown that by using three equivalent different tech- 
niques (the transfer matrix method, the correlated walks’ theory 
and the partition point technique) for a lattice gas model in one di- 
mension with alternate nearest neighbor ferromagnetic interactions 
we can find a new equation of the enzyme kinetics. This equation 
in the limit of no interaction between sites reduces to the classical 
Michaelis-Henri equation, while for the same interaction between 
sites reduces to another equation, which we have obtained before. 
This new equation can be useful for the experimental investigation. 
(author). 16 refs, 3 figs. 


17716 (IC-92/297) Canonical operator formulation of 
nonequilibrium thermodynamics. Mehrafarin, M. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [19p.] Or- 
der Number DE93613028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A novel formulation of nonequilibrium thermodynamics is pro- 
posed which emphasises the fundamental role played by the 
Boltzmann constant k in fluctuations. The equivalence of this and 
the stochastic formulation is demonstrated. The k — 0 limit of this 
theory yields the classical deterministic description of nonequilib- 
rium thermodynamics. The new formulation possesses unique 
features which bear two important results namely the thermody- 
namic uncertainty principle and the quantisation of entropy 
production rate. Such a theory becomes indispensable whenever 
fluctuations play a significant role. (author). 7 refs. 


17717 (IC-92/307) The modular group and super-KMS 
functionals. Stoytchev, O. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [9p.] Order Number 
DE93613029. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that with every normal, faithful (see below), self-adjoint 
functional w on a von Neumann algebra A there is associated a 
canonical one-parameter c-weakly continuous *- automorphism 
group co” (the analogue of the modular group) and a canonical Z> 
grading T on A, commuting with o”. The functional w satisfies the 
weak super-KMS property with respect to o“ and IT. Furthermore, 
o” and T are unique pair of a o-weakly continuous one-parameter 
*-automorphism group and a grading of the algebra, commuting 
with each other, with respect to which w is weakly super-KMS. (au- 
thor). 10 refs. 


17718 (IC-92/308) Symbolic dynamics and description of 
complexity. Hao Bailin. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [20p.] Order Number 
DE93613030. Source: OSTI; NTIS (US Sales Only); INIS. 

Symbolic dynamics provides a general framework to describe 
complexity of dynamical behaviour. After a discussion of the state 
of the filed special emphasis will be made on the role of transfer 
matrix (the Stefan matrix) both in deriving the grammar from known 
symbolic dynamics and in extracting the rules from experimental 
data. The block structure of the Stefan matrix may serve as an- 
other indicator of complexity of the associated dynamics. (author). 
33 refs, 6 figs. 





17719 (IC-92/322) Boundary of Fatou sets of hyperbolic 
rational maps or degree two. Ahmadi, D. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [9p.] Order Number 
DE93613031. Source: OSTI; NTIS (US Sales Only); INIS. 

If g(z) is a hyperbolic rational map of degree two which is not 
conjugate to z* + c for some c is an element of C-bar and J(g), the 
Julia set of g, is connected, then we show that the boundary of the 
components of C-bar /J(g) are Jordan curves. (author). 5 refs, 1 
fig. 


17720 (IC—92/325) A strongly nonlinear reaction-diffusion 
model for a deterministic diffusive epidemic. Kirane, M. (inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Kouachi, S. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [8p.] Order Number DE93616837. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the present paper the mathematical validity of a model on the 
spread of an infectious disease is proved. This model was pro- 
posed by Bailey. The mathematical validity is proved by means of 
a positivity, uniqueness and existence theorem. In spite of the ap- 
parent simplicity of the problem, the solution requires a delicate set 
of techniques. It seers very difficult to extend these techniques to 
a model in more than one dimension without imposing conditions 
on the diffusivities. (author). 7 refs. 


17721 (IC-92/340) The computer science lattice with the 
ordering of Streh! and Winklemann. Tran Ngoc Danh. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [5p.] 
Order Number DE93616838. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper, we shall characterize the ordering of Strehl and 
Winklemann in the computer science lattice. We shall see that this 
lattice is a K-poset. (author). 3 refs. 


17722 (IC-92/347) Structure and wave graph of solutions 


to M-D Riemann problems for a 2x2 quasilinear hyperbolic 


system. Chen Shuxing. Internationai Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [19p.] Order Number 
DE93619705. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of nonlinear hyperbolic system of conservation laws in 
multidimensional case has been recently extensively developed. 
Correspondingly, the study of multidimensional Riemann problems 
is then more interesting and urgent than before. In this paper the 
singularity structure of the solutions and the method of their con- 
struction are studied. 12 refs, 2 figs. 


17723 (IC-92/350) Derivation of the macroscopic rate 
equations for the driven diffusive Ising model at pair level of 
approximation. Pesheva, N.C. international Centre for Theoretical 
Physics, Trieste (italy), Oct 1992. [14p.] Order Number 
DE93616839. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the driven diffusive Ising model (DDIM), i.e. the ki- 
netic Ising model with Kawasaki or spin-exchange dynamics in 
nonequilibrium steady state. We show how to modify the coarse 
graining procedure of the master equation suggested by van Baal 
in order to account for the anisotropy induced by the driving force. 
Applying van Kampen’s Q-expansion one arrives at the macro- 
scopic rate equations of the homogeneous short range ordering 
which has two components and the equation governing the fluctua- 
tions around the macroscopic part (Fokker-Planck equation). 
(author). 27 refs. 


17724 (IC—92/390) The laser second threshold: Its exact 
analytical dependence on detuning and relaxation rates. 
Bakasov, A.A. (International Centre for Theoretical Physics, Trieste 
(Italy)); Abraham, N.B. International Centre for Theoretical Physics, 
Trieste (italy). Nov 1992. [79p.] Order Number DE93619706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An exact analysis has been carried out for general analytical 
expressions for the second threshold of a single-mode homoge- 
neously broadened laser and for the initial pulsation frequency at 
the second threshold for arbitrary physical values of the relaxation 
rates, and at arbitrary detuning between the cavity frequency and 
the atomic resonance frequency. These expressions also give cor- 
respondingly exact forms for asymptotic cases that have previously 
studied with some approximations. Earlier approximate results are 
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partly confirmed and partly improved by these more general 
expressions. The physical status of various expressions and ap- 
proximations is re-considered and specified more clearly, including 
an analysis of which reasonably can be attained in lasers or 
masers. A general analytical proof is given that for larger detuning 
of the laser cavity from resonance a higher value of the laser exci- 
tation is required to destabilize the steady state solution (the 
second threshold). We also present results for the minimum value 
of the second threshold at fixed detuning as a function of the other 
parameters of the system and on the dependence of the ratio of 
the second threshold to the first threshold as a function of detun- 
ing. Minima of the second threshold and of the threshold ratio 
occur only if the population relaxation rate is equal to zero. The 
minima of the threshold ratio are shown to be bounded from above 
as well as from below (as functions of the relaxation rates, so long 
as the second threshold exists). The upper bound on the threshold 
ratio is equal to 17. The variation of the second threshold in the 
semi-infinite parameter space of the decay rates is shown at vari- 
ous detunings in plots with a finite domain by normalizing the 
material relaxation rates to the cavity decay rate. (author). 53 refs, 
22 figs, 3 tabs. 


17725 (IC—92/391) Analytical details of the instability 
threshold of the laser-Lorenz model. Bakasov, A.A. (Iinterna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Abraham, 
N.B. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1992. [14p.] Order Number DE93619707. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An exact analysis of the second threshold of a single-mode ho- 
mogeneously broadened laser is given for the most general 
operating conditions. We provide a general analytical proof that in- 
creasing the detuning increases the second threshold is given. An 
analysis of the second threshold at a fixed detuning and of the ra- 
tio of the second threshold to the first threshold reveals that the 
smallest values occur when the population relaxation rate is mini- 
mized. (author). 13 refs, 4 figs, 2 tabs. 


17726 (IC—92/412) Boundedness for a system of reaction- 
diffusion equations with more general Arrhenius term. Pt. 1. 
Okoya, S.S. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [10p.] Order Number DE93619708. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper, we consider an extended model of a coupled 
nonlinear reaction-diffusion equation with Neumann-Neumann 
boundary conditions. We obtain upper linear growth bound for one 
of the components. We also find the corresponding bound for the 
case of Dirichlet-Dirichlet boundary conditions. (author). 12 refs. 


17727 (IRF-208) lonospheric response to particle precipi- 
tation within aurora. Wahlund, J.E. (Swedish Inst. of Space 
Physics, Uppsala (Sweden)). Swedish Inst. of Space Physics, 
Kiruna (Sweden). Mar 1992. [12p.] Order Number DE93611405. 
Source: OSTI; NTIS; INIS. 

The aurora is just the visible signature of a large number of pro- 
cesses occurring in a planetary ionosphere as a response to 
energetic charged particles falling in from the near-empty space far 
above the planetary atmosphere. This thesis, based on measure- 
ments using the EISCAT incoherent scatter radar system in 
northern Scandinavia, discusses ionospheric response processes 
and especially a mechanism leading to atmospheric gas escape 
from a planet. One of the most spectacular events in the high lati- 
tude atmosphere on earth are the ‘auroral arcs’ - dynamic rayed 
sheets of light. An investigation of the conditions of the ionosphere 
surrounding auroral arcs shows that strong field-aligned bulk ion 
outflows appear in the topside ionosphere which account for a 
large fraction of the escape of atmospheric oxygen from earth. 
Four different additional ionospheric responses are closely related 
to this ion outflow; 1. enhanced electron temperatures of several 
thousand Kelvin above an altitude of about 250 km, 2. enhanced 
ionization around an altitude of 200 km corresponding to electron 
precipitation with energies of a few hundred eV, 3. the occurrence 
of naturally enhanced ion acoustic fluctuations seen in the radar 
spectrum, most likely produced by an ion-ion two-stream instability, 
and 4. upward directed field-aligned currents partly carried by the 
outflowing ions. From these observations, it is suggested that the 
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energy dissipation into the background plasma through Joule heat- 
ing, the production of a few hundred eV energetic run-away 
electrons, and strong ion outflows are partly produced by the si- 
multaneous presence of ion acoustic turbulence and field-aligned 
currents above auroral arcs. (20 refs.) (au). 


17728 (JINR-E-4-91-425) Electromagnetic properties of a 
toroidal solenoid. Afanas'ev, G.N.; Dubovik, V.M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1991. [34p.] Order Number DE93613032. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys., A (London). Gen. Phys. 

The electromagnetic properties of the toroidal solenoid with an 
alternate current are discussed. The multipole expansion for the 
electromagnetic field of the toroidal solenoid is obtained and the 
explicit expressions for the toroidal form factors and moments are 
given. Concrete realization of the current flowing in the solenoid's 
winding is presented. It is shown that the uniform rotation of the 
toroidal solenoid with a constant current in its winding leads to the 
appearance of the magnetic field outside the solenoid. 29 refs.; 3 
figs. 


17729 (KFTI-91-10) Hydrodynamic asymptotics of Green 
functions in magnetics with spontaneously broken symmetry. 
Kovalevskij, M.Yu.; Shishkin, A.L. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [12p.] (In Russian). Order Number DE93621349. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dynamic equations of magnetics with full spontaneous symmetry 
breaking in relation to spin rotations in presence of an external 
field are formulated on the basis of the Hamilton approach. Low- 
frequent asymptotic Green functions Ga,(k-vector,w) with arbitrary 
a,b dynamic values are found and spin wave spectra are obtained. 
21 refs. (author). 


17730 (KFTI-91-14) A symmetrical form for equations of a 
nonlinear spiral magnetic. Ivanchenko, E.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1991. [7p.] (In Russian). Order Number DE93621350. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A nonlinear evolution set of differential equations of a hydrody- 
namical type which describes an anisotropic spiral magnetic is 
reduced to the symmetrical t-hyperbolic set according to Fridrichs. 
For a three-dimensional case, shock waves (weak discontinuities) 
are predicted and propagation velocities of weak discontinuities are 
found. 12 refs. (author). 


17731 (KFT}+-91-18) Magnetic parametric radiation of & rel- 
ativistic charged particle in a ferromagnetic with domain 
structure. Bass, F.G.; Klejner, V.L.; Nasonov, N.N. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atornnoj 
Nauke i. 1991. [12p.] (In Russian). Order Number DE93621351. 
Source: OSTI; NTIS (US Sales Only); INIS. 

X-ray radiation of a relativistic charged particle moving straight- 
line uniform in a ferromagnetic with lined domain structure was 
investigated. Radiation appears due to the coherent scattering of 
Coulomb field charge in the ordered system of ferromagnetic spins. 
Dynamic theory of X-ray diffraction was used for analysis. Analytic 
expressions describing the spectrum-angular distribution on radia- 
tion and total number of quanta irradiated in Bragg peak are 
obtained. 13 refs. (author). 


17732 


by a _ point current source. Prijmenko, S.D.;  Pap- 
kovich, V.G.; Khizhnyak, N.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [11p.] (In Russian). Order Number DE93621352. Source: 
OSTI; NTIS (US Sales Only); INIS. 


(KFTI-91-27) About excitation of round waveguide 
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The problem of tensor Green function formulation for electric 
vector potential G-circumflexe(r-vector,r’-vector) is solved as a 
problem of tensor spheric wave diffraction on inner surface of a 
round waveguide. It is shown that G-circumflex.e(r-vector,r'-vector) 
is a superposition of tensor Green-function of free space and a 
regular Green function of round waveguide G-circumflex.()(r- 
vector,r-vector) being a solution of homogeneous Helmholz 
equation which satisfy unhomogeneous boundary conditions on 
waveguide surface. The obtained results may be appiied in design 
of UHF installations and accelerating technique in which charged 
round waveguides are used. 5 refs.; 1 fig. (author). 


17733 (KFTI-91-29) Linear antenna of an arbitrary orienta- 
tion and position in cylindric screen. Prijmenko, S.D.; 
Papkovich, V.G.; Khizhnyak, N.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [5p.] (In Russian). Order Number DE93621353. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An equation of the linear antenna in cylindric screen is formu- 
lated. Using the averaging method a solution of this equation for 
the antenna of arbitrary orientation which does not contact the 
screen walls or contacts them in one or two ends is received. The 
obtained asymptotic expression for stream permits to describe in a 
single manner the case of resonance and non-resonance 
scattering. These results may be applied in design of UHF and ac- 
celerating installations using cylindric screens charged with linear 
vibrators. 9 refs. (author). 


17734 (KFTI-91-42) Regular tensor Green functions of the 
round waveguide. Prijmenko, S.D.; Papkovich, V.G.; Khizhnyak, 
N.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1991. [13p.] (In Russian). Order Number DE93621354. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An exact mathematic solution of internal and external boundary 
problem for determination of tensor regular Green functions was 
found for electric and magnetic vector potential of a round wave- 
guide. It was shown that for a synphase thread-like current source 
the Green function is described by simple series which in quasi 
static approximation can be represented by elementary expres- 
sions. A relation between the regular Green functions of point and 
thread-like current sources is established. The obtained results 
may be applied for design of UHF installations as well as for 
antenna and accelerating techniques using charged round waveg- 
uides. 5 refs. (author). 


17735 (KFTI-91-51) To the complexity of dynamic system 
problem. Buts, V.A.; Zemlyanskij, N.M.; Tolstoluzhskij, A.P. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [8p.] (In Russian). Order Number DE93621355. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On the basis of the Hausdorf dimension concept, a dynamic sys- 
tem complexity is defined as a minimal dimension of the phase 
volume in which its attractor may be included. A procedure of such 
a dimension determination according to timely realization of one 
variable is proposed. The dimensions of some experimental real- 
izations and that of one mathematical model are found. 4 refs.; 5 
figs. (author). 


17736 (KFT}+-92-4) Asymptotic expressions for regular 
Green functions of a round cylindrical screen. Prijmenko, S.D.; 
Khizhnyak, N.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [13p.] (In Russian). Order Number 
DE93621356. Source: OSTI; NTIS (US Sales Only); INIS. 
Asymptotic expressions of tensor regular Green functions for 
electric vector potential G-circumflex,‘©)) and magnetic vector po- 
tential G-circumflex,,°) of a round cylindric screen are obtained. In 
low-frequency approximation G-circumflex.) and G-circumflex,,) 
for a synphase linear current source are described by Green func- 
tion of the secondary source with an addition in the form of finite 
series. In high-frequency approximation: at internal excitation by a 
synphase linear current source asymptotic correlations are repre- 
sented by an infinite sum of secondary current source Green 
functions; at external excitation G-circumflex,,° for a synphase lin- 


ear current source and G,(°) for a point current source have a form 





of closed expressions. The obtained results may be applied in de- 
sign of UHF, antenna and accelerating installations using charged 
cylindric screen. 9 refs.; 2 figs. (author). 


17737 (LAMP-92/2) Solutions of the 2-D Helmoholtz equa- 
tion for optical waveguides: Semi-analytical and numerical 
variational approaches. LAMP series report (Laser, Atomic and 
Molecular Physics). Sharma, A. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)); Bindal, P. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [29p.] Order Number 
DE93616840. Source: OSTI; NTIS (US Sales Only); INIS. 

In both optical fibers and integrated optical devices, the basic 
phenomenon is that of waveguidance, and in order to effectively an- 
alyse and design these waveguides, it is necessary to understand 
the phenomenon of guidance through them. in the most basic form, 
this requires the solutions of Maxwell’s equations for the boundary 
conditions represented by the waveguiding structure. Fortunately, 
for optical waveguides, in most cases of practical importance, it 
suffices to solve the much simpler Helmholtz equation. However, is 
still difficult to solve this equation for those integrated optical struc- 
tures which provide two-dimensional confinement to optical waves. 
In this case the Helmholtz equation is a partial differential equation 
and one has to use approximate and/or numerical techniques to 
obtain its solutions. The present report is concerned with some of 
such techniques developed recently. 40 refs, 10 figs, 4 tabs. 


17738 (LA-SUB-—93-12) Three-dimensional modeling of 
high energy microwaves and plasmas: Final report. Mankofsky, 
A. (Science Applications International Corp., McLean, VA (United 
States). Plasma Technology Div.). Los Alamos National Lab., NM 
(United States); Science Applications International Corp., McLean, 
VA (United States). Plasma Technology Div. Jan 1991. 80p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (SAIC—91/1022;LA-SUB-61278F-1). Order Num- 
ber DE93008012. Source: OSTI; NTIS; GPO Dep. 

This report summarizes work carried out by Science Applications 
International Corporation (SAIC) for Group X-10 at Los Alamos Na- 
tional Laboratory under Contract No. 9-XR6-1278F-1 during the 
period 1 March 1986 to 28 April 1987. The emphasis of the effort 
has been on understanding the propagation of high-energy 
microwaves through complex three-dimensional structures. In par- 
ticular, we have used the ARGUS code to study the transmission 
and reflection of a short signal along bent coaxial transmission 
lines having various diameters and dielectric constants. As part of 
the work, a new algorithm for treating mixed geometries using do- 
main decomposition techniques was developed and implemented. 
Our work has indicated that the bent section of the transmission 
line acts as a filter. Wavelengths that are short compared to the 
length of the bend propagate undisturbed through the system. 
However, longer wavelengths are distoried by the bend. The de- 
tails of the effect are dependent on factors such as the diameter 
and dielectric constant of the line, and the shape of the pulse used 
to drive the signal. This report is organized as follows. A complete 
statement of the problem is given in Section II. A discussion of the 
numerical methodology used appears in Section Ill. Section IV con- 
sists of a detailed discussion of the cases run and the results. 


17739 (LA-UR-93-428) A proposed approach for develop- 
ing next-generation computational electromagnetics software. 
Miller, E.K. (Los Alamos National Lab., NM (United States)); 
Kruger, R.P.; Moraites, S. Los Alamos National Lab., NM (United 
States). [1993]. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9103123— 
4: 7. annual review of progress in applied computational 
electromagnetics, Monterey, CA (United States), 19-21 Mar 1991). 
Order Number DE93007326. Source: OSTI; NTIS; GPO Dep. 
Computations have become a tool coequal with mathematics 
and measurements as a means of performing electromagnetic 
analysis and design. This is demonstrated by the volume of articles 
and meeting presentations in which computational electromagnet- 
ics (CEM) is routinely employed to address an increasing variety of 
problems. Yet, in spite of the substantial resources invested in CEM 
software over the past three decades, little real progress seems to 
have been made towards providing the EM engineer software tools 
having a functionality equivalent to that expected of hardware 
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instrumentation. Furthermore, the bulk of CEM software now avail- 
able is generally of limited applicability to large, complex problems 
because most modeling codes employ a single field propagator, or 
analytical form, of Maxwell's Equations. The acknowledged advan- 
tages of hybrid models, i.e., those which employ different 
propagators in differing regions of a problem, are relatively unex- 
ploited. The thrust of this discussion is to propose a new approach 
designed to address both problems outlined above, integrating ad- 
vances being made in both software and hardware development. 
After briefly reviewing the evolution of modeling CEM software to 
date and pointing out the deficiencies thereof, we describe an ap- 
proach for making CEM tools more truly “user friendly” called 
EMSES (Electromagnetic Modeling and Simulation Environment for 
Systems). This will be achieved through two main avenues. One is 
developing a common problem-description language implemented 
in a visual programming environment working together with a trans- 
lator that produces the specific model description needed by 
various numerical treatments, in order to optimize user efficiency. 
The other is to employ a new modeling paradigm based on the 
idea of field propagators to expedite the development of the hybrid 
models that are needed to optimize computation efficiency. 


17740 (LA-UR-93-467) Can physical stellar collisions ex- 
plain the blue stragglers in the dwarf spheroidal galaxies?. 
Leonard, P.J.T. Los Alamos National Lab., NM (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9210324-1: 
Space Telescope Science Institute (STSI) conference on blue 
stragglers, Baltimore, MD (United States), 12-13 Oct 1992). Order 
Number DE93008711. Source: OSTI; NTIS; INIS; GPO Dep. 

The hypothesis that the blue stragglers in the dwarf spheroidal 
galaxie have a collisional origin is considered. If all of the dark 
matter in these galaxies is in the form of low-mass stars and the 
binary frequency is ~ 50%, then it is quite possible that ~ 10% to 
20% of their blue stragglers have been produced by physical stel- 
lar collisions. 


17741 (LA-UR-93-471) Do the Pop Ii field blue stragglers 
have a collisional origin?. Leonard, P.J.T. Los Alamos National 
Lab., NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9210324—2: Space Telescope Science Institute (STSI) con- 
ference on blue stragglers, Baltimore, MD (United States), 12-13 
Oct 1992). Order Number DE93008709. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The hypothesis that the Pop Il field blue stragglers have a colli- 
sional origin is considered. It appears unlikely that the majority of 
these stragglers were formed via collisions, but it is difficult to rule 
out the possibility that a small, but observable, fraction of them 
were. 


17742 (LA-UR-93-472) Why Blue stragglers formed via col 
lisions may not be rapid rotators. Leonard, P.J.T. (Los Alamos 
National Lab., NM (United States)); Clement, M.J. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States); Natural Sciences and Engineering 
Research Council of Canada, Ottawa, ON (Canada). DOE Contract 
W-7405-ENG-36. (CONF-9210324—3: Space Telescope Science 
Institute (STSI) conference on blue stragglers, Baltimore, MD 
(United States), 12-13 Oct 1992). Order Number DE93008708. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We propose that the biue stragglers formed via collisions may 
not be rapid rotators due to magnetic braking during a Hayashi 
phase as they approach the main sequence. It is conceivable that 
just the envelopes of the blue stragglers are spun down, while their 
cores remain rapidly rotating. This would greatly extend the main- 
sequence lifetimes of the blue stragglers produced by collisions. 


17743 (LA-UR-93-599) Space optical and low-frequency ra- 
dio searches for earth-crossing asteroids and comets. Hills, 
J.G.; Gisler, G.R. Los Alamos National Lab., NM (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-930185—1: Hazards due to 
comets and asteroids, Tucson, AZ (United States), Jan 1993). Or- 
der Number DE93008716. Source: OSTI; NTIS; GPO Dep. 
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Earth-crossing asteroids (ECAs) are small and backscatter 
strongly, so they are usually discovered near opposition during 
dose approaches to Earth. This opposition effect produces strong 
biases in Earth-based searches for ECAS, particularly for Atens. 
An observing site much closer to the sun than the orbit of Earth, 
such as a satellite orbiting Venus or telescopes on Mercury, would 
not suffer this bias. All Atens that cross the orbit of Earth would be 
observable near opposition from these sites, so a survey from 
them would not systematically miss any large ECAS. A satellite at 
the Lagrangian point between the Earth and the sun would be ef- 
fective in detecting objects in the final day before they hit Earth 
including asteroids and long-period comets that approach Earth 
from the sunward side. Outgassing comets present large cross 
sections to the solar wind. Spacecraft have observed low- 
frequency radio emission produced by the wiggling of the magnetic 
field in the solar wind as it sweeps past comets. Asteroids axe ex- 
pected to emit similar radio emission at lower power. This radiation 
may be observable by a radio array in space or on the moon. A 
satellite at the Lagrangian point could also detect the downstream 
solar wind wakes of comets and asteroids that approach Earth 
from the direction of the sun. Military surveillance satellites may be 
used to observe the fragmentation of large meteoroids in the at- 
mosphere. Because it observes the entire atmosphere of Earth and 
is not affected by local weather conditions, such a surveillance net- 
work has a much larger cross section than a ground survey for 
observing the rare, large meteors that more closely approach the 
size of those that cause economic damage. 


17744 (LA-UR-93-679) Four dimensional quantum gravity: 
The covariant path integral and quantization of the conformal 
factor. Mottola, E. Los Alamos National Lab., NM (United States). 
[1993]. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9209322-1: 1. 
Iberian meeting on gravity, Evora (Portugal), 20-26 Sep 1992). Or- 
der Number DE93008726. Source: OSTI; NTIS; INIS; GPO Dep. 
After first reviewing the issue of vacuum energy (the cosmologi- 
cal constant problem) in the Einstein theory, the covariant path 
integral for gravity in four dimensions is constructed. The problem 
of vacuum energy requires determining the correct ground state of 
the quantum theory of gravity, and as such is an infrared problem, 
arising prior to and independently of the physics of the Planck 
scale. It is addressed in these lectures by studying the infrared 
fixed point of the low energy effective action of the conformal factor 
generated by the quantum trace anomaly in four dimensions. The 
infrared fixed point of this effective theory describes a conformally 


invariant phase of gravity with a vanishing effective cosmological 
term. 


17745 (LA-UR-93-721) Beyond metric gravity: Progress on 
PS-200. Goldman, T. (Los Alamos National Lab., NM (United 
States)); Brown, R.E.; Camp, J.B.; Darling, T.; Dyer, P.; 
Holzscheiter, M.H.; Hughes, R.J.; Jarmie, N.; King, N.S.P.; Lizon, 
D.C.; Nieto, M.M.; Schauer, M.M.M.; Schecker, J.A.; Cornford, S.; 
Hosea, K.; KeneLos Alamos National Lab., NM (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930274—1: Work- 
shop on traps for antimatter and radioactive nuclei, Vancouver 
(Canada), 25-27 Feb 1993). Order Number DE93008723. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The reconciliation of quantum mechanics and gravity on varying 
distance scales requires changes to General Relativity that may be 
testable implications. We briefly review the status of tests with mat- 
ter of the inverse square law and the principle of equivalence, then 
report on progress on the drift-tube measurement section of PS- 
200, the experiment to measure the gravitational acceleration of 
antiprotons. 


17746 


(LA-UR-93-731) The heating and cooling of WZ Sge. 
Sparks, W.M. (Los Alamos National Lab., NM (United States)); 
Sion, E.M.; Starfield, S.G.; Austin, S. Los Alamos National Lab., 
NM (United States). [1993]. 5p. Sponsored by USDOE, Washing- 


ton, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Grant 91-14917:Grant 90-16283;Grant NAG 5-343. 
(CONF-930111—1: 2. Technion Haifa conference on cataclysmic 
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variables and related physics, Elat (Israel), 11-14 Jan 1993). Order 
Number DE93008720. Source: OSTI; NTIS; INIS; GPO Dep. 

The observations of WZ Sge provide us with the best test for 
computational codes trying to calculate the accretion process onto 
a white dwarf. We find that the accreted material on WZ Sge can- 
not spread over the whole star at least on a time scale of ten 
years. Numerical models which include the angular momentum of 
the accreted material provide the best fit to the observations. 


17747 (LBL—33391) An Interface configuration experiment 
on USML-1. Concus, P. (Lawrence Berkeley Lab., CA (United 
States)); Finn, R.; Weislogel, M. Lawrence Berkeley Lab., CA 
(United States). Jan 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States); National Aeronautics and Space Administra- 
tion, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Grant NAG3-1143;Grant DMS89-02831. (AIAA— 
93-0253;CONF-930108-5: 31. American institute of Astronautics 
and Aeronautics (AIAA) aerospace sciences meeting, Reno, NV 
(United States), 11-14 Jan 1993). Order Number DE93007662. 
Source: OSTI; NTIS; GPO Dep. 

Experiments were carried out for “exotic” rotationally symmetric 
containers aboard the first NASA United States Microgravity Labo- 
ratory Space Shuttle flight (USML-1). The containers have the 
property that they admit an entire continuum of distinct equilibrium 
rotationally-symmetric capillary free-surfaces for a given liquid vol- 
ume and contact angle. It was found, after the containers were 
filled in orbit, that an initial equilibrium interface from the symmetric 
continuum reoriented, when perturbed, to a stable interface that 
was not rotationally symmetric, as predicted by the mathematical 
theory. 


17748 (LNCC—017/92) Mathematical modelling, variational 
formulation and numerical simulation of the energy transfer 
process in a gray plate in the presence of a thermal radiant 
source. Gama, R.M.S. da. Laboratorio Nacional de Computacao 
Cientifica (LNCC), Rio de Janeiro, RJ (Brazil). May 1992. [40p.] 
Order Number DE93618676. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The energy transfer process in a gray, opaque and rigid plate, 
heated by an external thermal radiant source, is considered. The 
source is regarded as a spherical black body, with radius a (a — 0) 
and uniform heat generation, placed above the plate. A mathemati- 
cal model is constructed, assuming that the heat transfer from/to 
the plate takes place by thermal radiation. The obtained mathemat- 
ical model is nonlinear. is presented a suitable variational principle 
which is employed for simulating some particular cases. (author). 


17749 (LNCC—024/92) Simulation of the steady-state en- 
ergy transfer in rigid bodies, with convective-radiative 
boundary conditions, employing a minimum principle. Gama, 
R.M.S. da. Laboratorio Nacional de Computacao Cientifica (LNCC), 
Rio de Janeiro, RJ (Brazil). Aug 1992. [40p.] Order Number 
DE93618677. Source: OSTI; NTIS (US Sales Only); INIS. 

The energy transfer phenomenon in a rigid and opaque body 
that exchanges energy, with the environment, by convection and 
by diffuse thermal radiation is studied. The considered phenome- 
non is described by a partial differential equation, subjected to 
(nonlinear) boundary conditions. A minimum principle, suitable for a 
large class of energy transfer problems is presented. Some particu- 
lar cases are simulated. (author). 


17750 (LNCC—025/82) Element diameter free stability pa- 
rameters for stabilized methods applied to fluids. Franca, L.P. 
(Laboratorio Nacional de Computacao Cientifica (LNCC), Rio de 
Janeiro, RJ (Brazil)); Madureira, A.L. Laboratorio Nacional de 
Computacao Cientifica (LNCC), Rio de Janeiro, RJ (Brazil). Aug 
1992. [22p.] Order Number DE93618678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Stability parameters for stabilized methods in fluids are sug- 
gested. The computation of the largest eigenvalue of a generalized 
eigenvalue problem replaces controversial definitions of element 
diameters and inverse estimate constants, used heretofore to com- 
pute these stability parameters. The design is employed in the 
advective-diffusive model, incompressible Navier-Stokes equations 
and the Stokes problem. (author). 





17751 (OUP-92-37) Electronic ground support equipment 
for the Cluster Electric Field and Wave Experiment. Sten, T.A. 
Oslo Univ. (Norway). Fysisk inst. Oct 1992. [43p.} Order Number 
DE93617541. Source: OSTI; NTIS; INIS. 

In a collaboration between ESA and NASA, ionosphere plasma 
structures will be studied by four indentical space probes to be 
launched in 1995 from French Guiana. The Electric Field and 
Wave (EFW) experiment will be designed to measure electric field 
and density fluctations by means of four sensors, each deployed 
on a 50 meter wire boom. In order to perform comprehensive tests 
and calibrations of the EFW experiment, computer controlled elec- 
tronic ground support equipment has been developed. This report 
describes the hardware of the equipment, produced and assem- 
bled at the University of Oslo. 15 figs. 


17752 (SAND—92-1561C) A grid refinement study of two- 
dimensional transient flow over a backward-facing step using 
a spectra-element method. Torczynski, J.R. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930621—1: American Society of Mechanical 
Engineers (ASME) fluids engineering conference, Washington, DC 
(United States), 20-24 Jun 1993). Order Number DE92018262. 
Source: OSTI; NTIS; GPO Dep. 

The two-dimensional transient flow over a backward-facing step 
is numerically simulated using the spectral-element computational 
fluid dynamics code NEKTON. The simulated geometry corre- 
sponds to that of Kaiktsis et al. (1991) and Armaly et al. (1983), 
and flow is examined at Reynolds numbers of 500 and 800. A sys- 
tematic grid refinement study is performed by varying both the 
element size and the order of the polynomial representation within 
the elements. For both values of the Reynolds number, it is ob- 
served that low-resolution cases exhibit sustained chaotic temporal 
behavior but that high-resolution cases evolve toward asymptoti- 
cally steady flow by a monotonic decay of the transient. The 
resolution required to obtain asymptotically steady behavior is seen 
to increase with Reynolds number. These results suggest that the 
recently reported transition to chaotic flow at Reynolds numbers 
around 700 is an artifact of inadequate spatial resolution. The 
cause of resolution-dependent temporal behavior of spectral- 
element methods is explored. 


17753 (TRITA-ALP—92-01) One-dimensional numerical sim- 
ulations of the low-frequency electric fields in the CRIT 1 and 
CRIT 2 rocket experiments. Bolin, O.; Brenning, N. Royal inst. of 
Tech., Stockholm (Sweden). Dept. of Plasma Physics. Apr 1992. 
[53p.] Order Number DE93620747. Source: OSTI; NTIS; INIS. 

One-dimensional numerical particle simulations have been per- 
formed of the ionospheric barium injection experiments CRIT 1 and 
CRIT 2, using a realistic model for the shape and the time devel- 
opment of the injected neutral cloud. The electrodynamic response 
of the ionosphere to these injections is modelled by magnetic-field- 
aligned currents, using the concept of Alfven conductivity. The 
results shows very good agreement with the CRIT data, especially 
concerning the low-frequency oscillations that were seen after the 
initial phase of the injections. The shapes, amplitudes, phases, and 
decay times of the electric fields are all very close to the values 
measured in the CRIT experiments. (au). 


17754 (UCRL-ID-111489) The wave, the cylinder, and the 
plate. Govindjee, S. Lawrence Livermore National Lab., CA 
(United States). Aug 1992. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93009458. Source: OSTI; NTIS; GPO Dep. 

In this report, a simple fluid-structure interaction problem is pro- 
posed as a benchmark test for fluid-structure codes. The report 
details the solution to the problem of a plane wave scattering off 
an elastic cylinder with internal structure in an acoustic medium. 
The particular system analyzed is an infinitely long cylinder with an 
internal hinged plate. and as such, the problem is two dimensional 
in nature. The analysis sets up the basics of acoustic scattering 
from elastic structures and then proceeds to develop the particular 
solution for the chosen structure. The complete solution to the 
steady state problem is developed in terms of harmonic series in 
the polar angle. The final expressions are in terms of infinite series 
over the cylindrical shell harmonics and permit comparisons and 
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validation of results from numerical techniques such as finite differ- 
ence and finite element methods. It is noted that the geometry, 
although simple, embodies some of the main features of more 
complicated problems and thus makes the given problem suitable 
for use in benchmarking and verification. 


17755 (UCRL-JC—112258) Nuclear shell model calculations 
of the spin-dependent neutralino- nucleus cross sections. Res- 
sell, M.T. (Lawrence Livermore National Lab., CA (United States)); 
Aufderheide, M.B.; Bloom, S.D.; Mathews, G.J.; Resler, D.A.; Gri- 
est, K. Lawrence Livermore National Lab., CA (United States). Nov 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-921122-47: Meeting of 
the Division of Particles and Fields of the American Physics Soci- 
ety, Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93009072. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe nuclear shell model calculations of the spin- 
dependent elastic cross sections of supersymmetric particles on 
several nuclei, including ”>Ge and 2°Si, which are being used in 
the construction of dark matter detectors. To check the accuracy of 
the wave functions we have calculated excited state energy spec- 
tra, magnetic moments, and spectroscopic factors for each of the 
nuclei. Our results differ significantly from previous estimates 
based upon the independent single particle shell model and the 
odd group model. These differences are especially evident if the 
naive quark model estimates of the quark contribution to nucleon 
spin are correct. We also discuss the modifications that occur 
when finite momentum transfer between the neutralino and nucieus 
is included. 


17756 (UCRL-JC—112640) Magnetic activity in low mass 
stars. Hawley, S.L. Lawrence Livermore National Lab., CA (United 
States). 28 Dec 1992. 23p. Sponsored by USDOE, Washington, 
DC (United States); National Aeronautics and Space Administra- 
tion, Washington, DC (United States); Sloan (Alfred P.) Foundation, 
New York, NY (United States); National Geographic Society, Wash- 
ington, DC (United States); Sam DOE Contract W-7405-ENG-48. 
(CONF-9211209-1: Hubble fellows symposium, Baltimore, ME 
(United States), 9-11 Nov 1992). Order Number DE93009073. 
Source: OSTI; NTIS; GPO Dep. 

The manifestations of magnetic activity in low mass stars, partic- 
ularly M dwarfs, can be used as a tool to study their evolution, the 
operation of the interior dynamo with changing interior conditions, 
and the structure of their outer atmospheres. Extensive background 
material on the current understanding of low mass stellar activity is 
presented. Two new surveys are described which will greatly in- 
crease the number of active low mass stars known in the field and 
in nearby open clusters. These surveys will define the characteris- 
tics of the activity on low mass stars, and how the activity changes 
with a number of parameters of interest, including mass, effective 
temperature, and age. The data will also allow a rigorous determi- 
nation of a possible age-activity relation among the low mass M 
dwarfs. Theoretical models of M dwarf atmospheres, and their 
connection to the understanding of the observations, are also dis- 
cussed. 


17757 (UCRL-JC—113044) Status of the Soviet-American 
gallium experiment. Anosov, O.L. (Russian Academy of Sciences, 
Moscow (Russian Federation). Inst. for Nuclear Research); Faizov, 
E.L.; Gavrin, V.N.; Kalikhov, A.V.; Knodel, T.V.; Knyshenko, I.1.; 
Kornoukhov, V.N.; Mirmov, I.N.; Ostrinsky, A.V.; Pshukov, A.M.,; 
Shikhin, A.A.; TLawrence Livermore National Lab., CA (United 
States). 26 Jan 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93009067. Source: OSTI; NTIS; INIS; GPO Dep. 

A radiochemical 7'Ga-?'Ge experiment to determine the primary 
flux of neutrinos from the Sun began measurements of the solar 
neutrino flux at the Baksan Neutrino Observatory in 1990. The 
number of 7'Ge atoms extracted from 30 tons of gallium in 1990 
and from 57 tons of gallium in 1991 was measured in twelve runs 
during the period of January 1990 to December 1991. The com- 
bined 1990 and 1991 data sets give a value of 58 + 17/- 24 (stat.) 
+ 14 (syst.) SNU. This is to be compared with 132 SNU predicted 
by the Standard Solar Model. 2 tabs, 1 fig, 14 refs. 
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17758 (VAEC-A-001) Theory of the negative ditterential 
conductivity effect in semiconductor superiattices. Vo Hong 
Anh; Nguyen Hong Shon; Le Vu Ky. Viet Nam National Atomic En- 
ergy Commission, Ha Noi (Viet Nam). 1990. [12p.] Order Number 
DE93619709. Source: OSTI; NTIS (US Sales Only); INIS. 

Also submitted to Progr. Theor. Phys. 

A new mechanism of the negative differential conductivity (NDC) 
effect in semiconductor superlattices (SL) is proposed and anal- 
ysed that is due to the conduction electron trapping by donor 
centers. It is shown that the NDC effect occurs for sufficently high 
(but reasonable) impurity concentration and not too large value of 
the 7./r_ ratio (where 7, is the electron energy relaxation time and 
tT. the electron life time in the conduction band) when the applied 
d.c. electric fied reaches certain critical value defined by the physi- 
cal parameters of the sample. (author). 8 refs, 2 figs. 


6620 Physics of Elementary Particles and Fields 


17759 (DOE/ER/40233-8) Topics in gauge theories and the 
unification of elementary particle interactions: Progress re- 
port, February 1, 1992-January 31, 1993. Srivastava, Y.N.; 
Vaughn, M.T. Northeastern Univ., Boston, MA (United States). Feb 
1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER40233. Order Number 
DE93009370. Source: OSTI; NTIS; INIS; GPO Dep. 

Work done on the following topics is summarized: (1) Coulomb 
potential in QED on the lattice; (2) Weyl cosmic strings and their 
consequences; (3) Interference between past and future events in 
¢ — KK; (4) Quantum effects of strong classical electromagnetic 
fields; (5) Application of computer algebra to calculations in super- 
symmetry and supergravity; (6) numerical studies of classical 
scalar ¢* field theory and related nonlinear o-models; (7) Analysis 
of a cubic model field theory; and, (8) Renormalization group anal- 
ysis of unified gauge theories. 


17760 (DOE/ER/40617—127) Research in elementary parti- 
cle physics: Progress report, March 1, 1991—February 29, 
1992. Chan, L.H; Haymaker, R.; Imlay, R.; McNeil, R.; Metcalf, W.; 
Svoboda, R. Louisiana State Univ., Baton Rouge, LA (United 
States). [1992]. 121p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-91ER40617. Order Number 
DE93009764. Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical work on effective action expansion on an effective 
low; energy theory of hadron, dynamical symmetry breaking, and 
lattice gauge theories is described. The high-energy experimental 
group at Louisiana State University has analyzed data on a neu- 
trino oscillation experiment at LAMPF. Preparations for the LSND 
neutrino experiment have stated. IMB data have also been ana- 
lyzed. On the ZEUS electron n-proton colliding bean experiment, 
the production of the barrel calorimeter has been completed. Sev- 
eral modules of the calorimeter have been tested at Fermilab, and 
preparations for data taking are underway. 


17761 (DOE/ER/40627-—2) Elementary particle interactions: 
Progress report, October 1, 1991-September 30, 1992. Bugg, 
W.M.; Condo, G.T.; Handler, T.; Hart, E.L.; Read, K.; Ward, B.F.L. 
Tennessee Univ., Knoxville, TN (United States). Dept. of Physics 
and Astronomy. Oct 1992. 277p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-91ER40627. Order 
Number DE93005113. Source: OSTI; NTIS; INIS; GPO Dep. 

Work continues on strange particle production in weak interac- 
tions using data from a high-energy neutrino exposure in a freon 
bubble chamber. Meson photoproduction has also consumed con- 
siderable effort. Detector research and development activities have 
been carried out. 


17762 (INIS-mf-13428) Annual Report 1990. China Nuclear 
Information Centre, Beijing, BJ (China). Jun 1991. [78p.] Order 
Number DE93613038. Source: OSTI; NTIS (US Sales Only); INIS. 

The research activities of Institute of High Energy Physics 
(IHEP), Academia Sinica of China during the year of 1990 is sum- 
marized. The year of 1990 is a bumper harvest year for IHEP, 
within which the BEPC project and some other scientific facilities 
undertaken by IHEP achieved remarkable success in the fields of 
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high energy physics research, technological development, applica- 
tion of synchrotron radiation and nuclear technology. academic 
exchange and international collaboration have been vigorously car- 
ried out, scientific research and development work has been 
deepened further and the work in management sector has been 
also improved gradually. 


17763 (INIS-mf-13429) Annual Report 1989. Academia 
Sinica, Beijing, BJ (China). Inst. of High Energy Physics. Aug 
1990. [97p.] Order Number DE93614529. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The research activities of Institute of High Energy Physics (IHEP) 
Academia Sinica of China during the year of 1989 were summa- 
rized . Within this year, Beijing positron electron collider, Beijing 
Spectrometer and the Synchrotron Radiation Experimental Facili- 
ties have one after another passed technical appraisal. The 35 
MeV proton Liane was formally accepted by the State after techni- 
cal appraisal was obeyed. Scientific research has been developing 
healthily with all the research programs being performed according 
to plan. Several international conferences which achieved good re- 
sults were managed to be hosted under difficult conditions. 


17764 (LYCEN-9201) 1990-1991 activity report. Lyon-1 
Univ., 69 - Villeurbanne (France). Inst. de Physique Nucleaire. 
1992. [231p.] (In French). Order Number DE93621373. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 1990-1991 activity report of LYON Nuclear Physics Institute 
is presented and includes the following topics: scientific and tech- 
nical works in theoretical physics, high and intermediate energy 
nuclear physics, low and mean energy nuclear physics and multi- 
field physics (by means of AMPHORA multidetector, EUROGAM 
high performance gamma multidetector); theses, congress contri- 
butions and published papers. 


17765 (RAL—92-018) Proceedings of the School for Young 
High Energy Physicists. Barlow, R.J. (Manchester Univ. (United 
Kingdom)). Rutherford Appleton Lab., Chilton (United Kingdom). 
1992. [357p.] (CONF-9109464—: School for young high energy 
physicists, Abingdon (United Kingdom), 1-14 Sep 1991). Order 
Number DE93616841. Source: OSTI; NTIS (US Sales Only); INIS. 

The 1991 School for Young High Energy Physicists was at- 
tended by 44 first year graduate students - probably the largest 
number since it was started in 1972. It took place in September, at 
the Cosener’s House, Abingdon, and was organised and funded by 
Rutherford Appleton Laboratory. Published here are the lectures 
that were given in the mornings. These were supplemented and re- 
inforced by the work in the afternoons, which were devoted to 
problems and tutorials. At the end of the intensive two week course 
the students emerged exhausted, but with a thorough grounding in 
the Standard Model of Elementary Particle Physics, on which most 
of them are performing their experimental work. (Author). 


6621 General Theory of Particles and Fields 
Refer also to citation(s) 17872, 17873, 17986, 18062 


17766 (BNL-48254) CP violating effective gluon-top quark 
couplings. Atwood, D. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Soni, A. Brookhaven National Lab., Up- 
ton, NY (United States). [1992]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9211174—1: 7. meeting of American Physical Soci- 
ety/Division of Particles and Fields (APS/DPF), Chicago, IL (United 
States), 10-14 Nov 1992). Order Number DE93005711. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The general form of CP-violating effective couplings between the 
gluon and top quark is considered. Those operators which are rele- 
vant to top production at hadron super colliders through gg — tt 
are categorized. In this way the limits which may be placed on the 
scale of new CP-violating physics at the SSC are considered. The 
Weinberg 3 Higgs doublet model is considered as an illustration of 
the utility of this approach. 


17767 (BONN-HE-92-35) Dilogarithm identities In confor- 
mal field theory. Nahm, W.; Recknagel, A.; Terhoeven, M. Bonn 





Univ. (Germany). Physikalisches Inst. Nov 1992. 14p. Order Num- 
ber DE93774829. Source: OSTI; NTIS (US Sales Only); INIS. 

Dilogarithm identities for the central charges and conformal di- 
mensions exist for at least large classes of rational conformally 
invariant quantum field theories in two dimensions. In many cases, 
proofs are not yet known but the numerical and structural evidence 
is convincing. In particular, close relations exist to fusion rules and 
partition identities. We describe some examples and ideas, and 
present conjectures useful for the classification of conformal theo- 
ries. The mathematical structures seem to be dual to Thurston’s 
program for the classification of 3-manifolds. (orig.). 


17768 (BONN-HE-92-38) Arbitrary spacetimes from the 
SL(2,R)/U(1) coset model. Mohammedi, N. Bonn Univ. (Germany). 
Physikalisches Inst. Dec 1992. 8p. (HEP-TH-9212095). Order 
Number DE93774828. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that the gauged SL(2, R) WZWN model yields arbitrary 
spacetimes in two dimensions. The c=1 matter coupled to gravity 


and the black hole singularity are just two particular cases in these 
spacetimes. (orig.). 


17769 (CEA-N-2705) Investigations on Dirac field in Rie- 
mann geometry. Paillere, P. CEA Centre d’Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France). 1992. [123p.] (In French). Order 
Number DE93618685. Source: OSTI; NTIS (US Sales Only); INIS. 

Starting from the Lagrangian function which is associated with 
the Dirac equation in a curved space-time, we deduce the canoni- 
cal stress-energy tensor, the symmetrized stress-energy tensor, 
and also the third order intrinsic angular momentum tensor and its 
dual vector, the spin vector. Pursuing then with an analogy be- 
tween the quantum and classical formalisms, it becomes possible 
to associate the symmetrized stress-energy tensor with a hydrody- 
namical symmetrical tensor from which the evolution equations of 
velocity and spin are deduced for each point of the ‘extended’ elec- 
tron. A particular choice of the corrective term due to the spin in the 
expression of the volume density of four-momentum allows these 


equations to be reduced to those of Bargmann - Michel - Telegdi. 
This result constitutes the experimental proof of our theory. 


17770 (CEA-N-2706) Synthesis note about the transfer 
from Dirac equation to Bargmann-Michel-Telegdi equation. 
Paillere, P. CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France). 1992. [42p.] (In French). Order Number 
DE93618686. Source: OSTI; NTIS (US Sales Only); INIS. 

Starting from the Lagrangian function which is associated with 
the Dirac equation in a curved space-time, we deduce the canoni- 
cal stress-energy tensor, the symmetrized stress-energy tensor, 
and also the third order intrinsic angular momentum tensor and its 
dual vector, the spin vector. Pursuing then with an analogy be- 
tween the quantum and classical formalisms, it becomes possible 
to associate the symmetrized stress-energy tensor with a hydrody- 
namical symmetrical tensor from which the evolution equations of 
velocity and spin are deduced for each point of the ‘extended’ elec- 
tron. A particular choice of the corrective term due to the spin in the 
expression of the volume density of four-momentum allows these 
equations to be reduced to those of Bargmann - Michel - Telegdi. 
This result constitutes the experimental proof of our theory. 


17771 (DESY-92-157) Determination of the running cou- 
pling in the SU(2) Yang-Mills theory from first principles. 
Luescher, M. (Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany)); Narayanan, R.; Sommer, R.; Wolff, U.; Weisz, P. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1992. 12p. (CONF-9209276—: LATTICE ‘92: lattice field the- 
ory, Amsterdam (Netherlands), 15-19 Sep 1992). Order Number 
DE93780260. Source: OSTI; NTIS (US Sales Only); INIS. 

The ideas underlying a recent computation of the running cou- 


pling in the SU(2) gauge theory are discussed and a summary of 
the results obtained is given. (orig.). 


17772 (DOE/ER/40173-8) Studies in theoretical high en- 
ergy particle physics: Technical progress report, [1991-1992]. 
Aratyn, H.; Brekke, L.; Keung, Wai-Yee; Sukhatme, U. Illinois Univ., 
Chicago, IL (United States). Dept. of Physics. Jan 1993. 16p 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FG02-84ER40173. Order Number DE93007990. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Theoretical work on the following topics is briefly summarized: 
symmetry structure of conformal affine Toda model and KP hierar- 
chy; solitons in the affine Toda and conformal affine Toda models; 
classical r-matrices and Poisson bracket structures on infinite- 
dimensional groups; R-matrix formulation of KP hierarchies and 
their gauge equivalence; statistics of particles and solitons; charge 
quantization in the presence of an Alice string; knotting and linking 
of nonabelian flux; electric dipole moments; neutrino physics in 
gauge theories; CP violation in the high energy colliders; super- 
symmetric quantum mechanics; parton structure functions in nuclei; 
dual parton model. 38 refs. 


17773 (FRCEA-TH-374) Intermittency in particle physics. 
Brax, P. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Theorique; Paris-6 Univ., 75 
(France). Jun 1992. [207p.] (in French). Order Number 
DE93619711. Source: OSTI; NTIS (US Sales Only); INIS. 

This thesis presents an analysis of intermittency as it appears in 
high energy multiparticle production. Momentum space particle dis- 
tributions are scale invariant and fluctuate from events to events. 
This phenomenon originates from Hydrodynamics. Some results 
about hydrodynamics intermittency are by the way deduced using 
random diffusion processes and the Landau-Ginzburg equation. A 
phenomenological approach utilizing random cascading models is 
used to describe the morphology and intermittent features of parti- 
cle distributions. Along these lines, a thorough study of random 
cascades is performed. The origin of intermittent fluctuation is to 
be found within the Framework of Quantum Field Theory. Indeed 
intermittency is intimately linked to the perturbative cascade of 
Quantum Chromodynamics. The long distance behaviour of pertur- 
bative QCD is intermittent at the leading collinear logarithm 
approximation. Moreover fluctuations of matter density along the 
rapidity axis suggest that the gluon cascade undergoes a phase 
transition towards a valley landscape where gluons are prone to 
get clumped within small regions. This is compatible with the so- 
called preconfinement. 


17774 (FRCEA-TH-376) Contribution to the study of con- 
formal theories and integrable models. Sochen, N. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique; Paris-11 Univ., 91 - Orsay (France). May 
1992. [197p.] (In French, English). Order Number DE93619715. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this thesis is the 2-D physics study. The main 
tool is the conformal field theory with Kac-Moody and W algebra. 
This theory describes the 2-D models that have translation, rotation 
and dilatation symmetries, at their critical point. The expanded con- 
formal theories describe models that have a larger symmetry than 
conformal symmetry. After a review of conformal theory methods, 
the author effects a detailed study of singular vector form in sl(2) 
affine algebra. With this important form, correlation functions can 
be calculated. The classical W algebra is studied and the relations 
between classical W algebra and quantum W algebra are specified. 
Bosonization method is presented and sl(2)/sI(2) topological model, 
studied. Partition function bosonization of different models is de- 
scribed. A program of rational theory classification is described 
linking rational conformal theories and spin integrable models, and 
interesting relations between Boltzmann weights of different models 
have been found. With these relations, the integrability of models 
by a direct calculation of their Boltzmann weights is proved. 


17775 (IC—92/182) (2,0) superconformal anomaly. Lhailabi, 
T. International Centre for Theoretical Physics, Trieste (italy). Aug 
1992. [20p.] Order Number DE93613046. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The (2,0) supersymmetric Wess-Zumino-Polyakov, action is con- 
structed and the (2,0) superconformal anomaly is given. The 
anomalous Ward-identity in the right sector is derived and the 
known operator product expansion of the N = 2 superstress energy 
tensor is recovered. (author). 21 refs. 


17776 (I\C—92/183) Super Beltrami differentials and N = 4 
superconformal anomalies. Lhallabi, T. International Centre for 
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Theoretical Physics, Trieste (Italy). Aug 1992. [22p.] Order Number 
DE93613047. Source: OSTI; NTIS (US Sales Only); INIS. 

The N = 4 super Beltrami parametrization is formulated in the 
two-dimensional harmonic superspace. The N = 4 superconformal 
anomaly and its compensating action are constructed. Then the 
anomalous Ward-identities are derived and the operator product 
expansions of the N = 4 superstress energy tensors are obtained. 
(author). 20 refs. 


17777 (IC—92/189) Duality for multiparametric quantum 
GL(n) and for a Lorentz quantum group. Dobrev, V.K.; 
Parashar, P. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1992. [19p.] Order Number DE93613048. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We show that the algebra Uy, dual to the multiparametric defor- 
mation GL,(n,C) may be realized a la Sudbery, viz, tangent 
vectors at the identity. Furthermore, we give the Cartan-Weyl basis 
of Uyg and show that this is consistent with Sudbery duality. We 
also give the algebra dual to the matrix Lorentz quantum group of 
Podies-Woronowicz and Watamura et al. (author). 30 refs. 


17778 (1\C-92/279) On parity conservation and the question 
of the ‘missing’ (right-handed) neutrino. Barut, A.O. (Iinterna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Ziino, G. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [18p.] Order Number DE93613092. Source: OSTI; NTIS (US 
Sales Only); INIS 

The neutrino problem is set anew in the light of a reformulation 
of the Dirac field theory that provides a natural account for the ef- 
fect commonly interpreted as 'P-violation’, and restores P-mirror 
symmetry. A two-component (left-handed) neutrino field is automat- 
ically derived, whose P-mirror image does not correspond to a 
‘missing’ particle but is the (right-handed) antineutrino field. (au- 
thor). 23 refs. 


17779 (IC—-92/284) A new class of nontopological solitons. 
Li Xinzhou (international Centre for Theoretical Physics, Trieste 
(Italy); Ni Zhixiang; Zhang Jianzu. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Sep 1992. [10p.] Grant 19175016. Order 
Number DE93619716. Source: OSTI; NTIS (US Sales Only); INIS. 

We construct a new class of nontopological solitons with scalar 
self-interaction term x¢é*. Because of the scalar self-interaction, 
there is a maximum size for these objects. There exists a critical 
Value Ke for the coupling x. For x > Keg there are no stable 
nontopological solitons. in thin-walled limit, we show the explicit so- 
lutions of NTS with scalar self-interaction and/or gauge interaction. 
In the case of gauged NTS, soliton becomes a superconductor. 
(author). 11 refs. 


17780 (IC-92/285) The solutions of cosmic string loop 
equation in expanding universe. Li Xinzhou (International Centre 
for Theoretical Physics, Trieste (Italy)); Zhang Jianzu. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [9p.] 
Grant 19175016. Order Number DE93619717. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The cosmic string loop equation is studied analytically during the 
radiation-dominated era in the Robertson-Walker universe. If the 
loops expand with Hubble flow at the time of formation of loops, the 
cosmic string loops occur always collapsing. We also discuss the 
initial radii Rs(t*) dependence of the lifetime 7, without considering 
the oscillations, as a first approximation, where t* denotes the time 
of formation of loops. We find that the lifetime factor y=crs/Rs(T’) 
is (7)/2 in the little initial radius limit. (author). 11 refs, 2 figs. 


17781 (IC—-92/292) Classical gravity coupled to Liouville 
theory. Mazzitelli, F.D. (International Centre for Theoretical 
Physics, Trieste (Iitaly)); Mohammedi, N. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [20p.] Order Number 
DE93613049. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the two dimensional Jackiw-Teitelboim model of 
gravity. We first couple the model to the Liouville action and c 
scalar fields and show, treating the combined system as a non lin- 
ear sigma model, that the resulting theory can be interpreted as a 
critical string moving in a target space of dimension D = c + 2. We 
then analyse perturbatively a generalized model containing a ki- 
netic term and an arbitrary potential for the auxiliary field. We use 
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the background field method and work covariant gauges. We show 
that the renormalizability of the theory depends on the form of the 
potential. For a general potential, the theory can be renormalized 
as a non linear sigma model. In the particular case of a Liouville- 
like potential, the theory is renormalized in the usual sense. 
(author). 31 refs. 


17782 (IC—92/302) On renormalization group flow in matrix 
model. Gao, H.B. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1992. [5p.] (ZIMP-92-18.). Order Number 
DE93613050. Source: OSTI; NTIS (US Sales Only); INIS. 

The renormalization group flow recently found by Brezin and 
Zinn-Justin by integrating out redundant entries of the (N+1)x(N+1) 
Hermitian random matrix is studied. By introducing explicitly the 
RG flow parameter, and adding suitable counter terms to the ma- 
trix potential of the one matrix model, we deduce some interesting 
properties of the RG trajectories. In particular, the string equation 
for the general massive model interpolating between the UV and IR 
fixed points turns out to be a consequence of RG flow. An ambigu- 
ity in the UV region of the RG trajectory is remarked to be related to 
the large order behaviour of the one matrix model. (author). 7 refs. 


17783 (IC-92/326) Fermion-boson scattering in ladder ap- 
proximation. Jafarov, R.G. (international Centre for Theoretical 
Physics, Trieste (Italy)); Hadjiev, S.A. International Centre for The- 
oretical Physics, Trieste (Italy). Oct 1992. [10p.] Order Number 
DE93613111. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of calculation of forward scattering amplitude for 
fermions and scalar bosons with exchanging of scalar particle is 
suggested. The Bethe-Salpeter ladder equation for the imaginary 
part of the amplitude is constructed and a solution in Regge 
asymptotical form is found and the corrections to the amplitude 
due to the exit from mass shell are calculated. (author). 8 refs. 


17784 (IC—92/330) On the generalized Jordan-Brans-Dicke 
theory. Zhang Yuanzhong. International Centre for Theoretical 
Physics, Trieste (Italy), Oct 1992. [7p.] Order Number 
DE93613051. Source: OSTI; NTIS (US Sales Only); INIS. 
Newtonian limit in the generalized Jordan-Brans-Dicke theory is 
discussed and some ambiguities are clarified. (author). 14 refs. 


17785 (IC-92/336) A brief history of the universe. Sinha, 
K.K. International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [12p.] Order Number DE93616843. Source: OSTI; NTIS (US 
Sales Only); INIS 

The failure of the Big Bang Theory to explain the experimental 
(cosmological) data is well Known. Attempts have been made to 
give a new interpretation of the above theory to explain the existing 
cosmological problems and a brief history of the universe. (author). 
2 refs, 1 fig. 


17786 (I\C-92/345) Choice of filters for the detection of 
gravitational waves from coalescing binaries 2: Detection in 
coloured noise. Dhurandhar, S.V. (Inter-University Centre for As- 
tronomy and Astrophysics, Pune (India)); Sathyaprakash, B.S. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [82p.] Order Number DE93616844. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We discuss the problem of detecting gravitational wave signals 
embedded in coloured noise from coalescing binary systems. The 
signal is assumed to be Newtonian and matched filtering tech- 
niques are employed to filter out the signal. The problem is 
discussed at first for a general power spectral density of the noise 
and then specific numerical results are obtained for the standard 
recycling case. Since the signal parameters are unknown, a bank 
of filters is needed to carry out the signal detection. The number of 
filters in a bank, the spacing between filters etc. is obtained for dif- 
ferent values of the minimum strength of the signal relative to the 
threshold. We also present an approximate analytical formula 
which relates the spacing between filters to the minimum strength. 
Finally, we discuss the problem of detection probabilities given a 
data train. (author). 21 refs, 2 figs, 3 tabs. 


17787 (I1C-92/346) A parallel algorithm for filtering gravita- 
tional waves from coalescing binaries. Sathyaprakash, B.S. 
(International Centre for Theoretical Physics, Trieste (Italy)); Dhu- 
randhar, S.V. International Centre for Theoretical Physics, Trieste 





(Italy). Oct 1992. [24p.] Order Number DE93616845. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Coalescing binary stars are perhaps the most promising sources 
for the observation of gravitational waves with laser interferometric 
gravity wave detectors. The waveform from these sources can be 
predicted with sufficient accuracy for matched filtering techniques 
to be applied. In this paper we present a parallel algorithm for de- 
tecting signals from coalescing compact binaries by the method of 
matched filtering. We also report the details of its implementation 
on a 256-node connection machine consisting of a network of 
transputers. The results of our analysis indicate that parallel pro- 
cessing is a promising approach to on-line analysis of data from 
gravitational wave detectors to filter out coalescing binary signals. 
The algorithm described is quite general in that the kernel of the 
algorithm is applicable to any set of matched filters. (author). 15 
refs, 4 figs. 


17788 (IC—92/354) The renormalization group for flag man- 
folds. Randjbar-Daemi, S.; Strathdee, J. International Centre for 
Theoretical Physics, Trieste (italy). Oct 1992. [22p.] Order Number 
DE93616846. Source: OSTI; NTIS (US Sales Only); INIS. 

The renormalization group equations for a class of non- 
relativistic quantum o- models targeted on flag manifolds are given. 
These models emerge in a continuum limit of generalized Heisen- 
berg antiferromagnets. The case of the SU(3)/U(1)xU(1) manifold is 
studied in greater detail. We show that at zero temperature there is 
a fixed point of the RG transformations in (2+«)-dimensional where 
the theory becomes relativistic. We study the linearized RG trans- 
formations in the vicinity of this fixed point and show that half of 
the couplings are irrelevant. We also show that at this fixed point 
there is an enlargement of the global isometries of the target mani- 
fold. We construct a discrete non-abelian enlargement of this kind. 
(author). 8 refs. 


17789 (IC—92/355) The fundamental group of the comple- 
ment of complexified real arrangements. Nguyen Viet Dung. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [10p.] Order Number DE93616847. Source: OST]; NTIS (US 
Sales Only); INIS. 

Let V be a finite dimensional vector space over the real or com- 
plex numbers. An arrangement in V is a finite collection of affine 
hyperplanes of V. Given a real arrangement A in a real vector 
space V. Then its complexification, Ac, is a complex arrangement 
in the complex vector space Vc, and will be calied a complexified 
real arrangement. In this paper, we shall prove a presentation for 
the fundamental group of the complement of a complexified real 
arrangement. (author). 7 refs. 


17790 (I\C-92/372) 2D supergravity and integrable systems. 
Rashkov, R.Ch. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1992. [9p.] Order Number DE93616848. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this letter we consider a realization of Osp (2/2) Kac-Moody 
algebra and its connection with the integrable systems. Integrable 
hierarchy based on the constrained Osp (2/2) connection is con- 
structed. Using zero-curvature formulation we elucidate the 
connection between the integrable hierarchy and 2D supergravity. 
It is shown that super-Virasoro transformations are symmetries of 
our hierarchy. The analogies with W'); algebra are given. (author). 
10 refs. 


17791 (IC—92/396) Cosmic wake fields. Dvali, G.R.; Berezhi- 
ani, V.I.; Mahajan, S. International Centre for Theoretical Physics, 
Trieste (italy). Nov 1992. [13p.] Order Number DE93616849. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The propagation of a spatially localized topological object (do- 
main wall or the boundary of the expanding vacuum bubble) in the 
presence of an extra pseudogoldstone field is investigated. It is 
shown that, under certain conditions, the propagating domain wall 
can excite (in its wake) a strictly periodic comoving wave of the 
pseudogoldstone field. Some possible cosmological consequences 
of this rather general phenomenon are briefly discussed. (author). 
10 refs, 2 figs. 


17792 (IC-92/409) Dilaton quantum cosmology in two di- 
mensions. Mazzitelli, F.D. (international Centre for Theoretical 
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Physics, Trieste (Italy)); Russo, J.G. International Centre for Theo- 
retical Physics, Trieste (Italy). Nov 1992. [22p.] Grant PHY 
9009850. (UTTG—28-92.). Order Number DE93621377. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We consider a renormalizable two-dimensional model of dilaton 
gravity coupled to a set of conformal fields as a toy model for 
quantum cosmology. We discuss the cosmological solutions of the 
model and study the effect of including the back reaction due to 
quantum corrections. As a result, when the matter density is below 
some threshoid new singularities form in a weak coupling region, 
which suggests that they will not be removed in full quantum the- 
ory. We also solve the Wheeler-DeWitt equation. Depending on the 
quantum state of the Universe, the singularities may appear in a 
quantum region where the wave function is not oscillatory, i.e., 
when there is not a well defined notion of classical spacetime. (au- 
thor). 29 refs, 4 figs. 


17793 (IC-92/414) Gravity and domain wall problem. Rai, 
B.; Senjanovic, G. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1992. [10p.] Order Number DE93619762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is well known that the spontaneous breaking of discrete sym- 
metries may lead to conflict with big-bang cosmology. This is due 
to formation of domain walls which give unacceptable contribution 
to the energy density of the universe. On the other hand, it is ex- 
pected that gravity breaks global symmetries explicitly. In this work 
we propose that this could provide a natural solution to the 
domain-wall problem. (author). 17 refs. 


17794 (IC—92/416) Superstring threshold corrections to 
Yukawa couplings. Antoniadis, |. (Ecole Polytechnique, 91 - 
Palaiseau (France). Centre de Physique Theorique); Gava, E.; 
Narain, K.S.; Taylor, T.R. International Centre for Theoret- 
ical Physics, Trieste (italy). Dec 1992. [27p.] Grant 
PHY-91-07809;Contract SC1-0394-C;SC1-915053;SC1-CT92-0792. 
(NUB-3057;CPTH—-A185.0892.). Order Number DE93619718. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A general method of computing string corrections to the Kaehler 
metric and Yukawa couplings is developed at the one-loop level for 
a general compactification of the heterotic superstring theory. It 
also provides a direct determination of the so-called Green- 
Schwarz term. The matter metric has an infrared divergent part 
which reproduces the field-theoretical anomalous dimensions, and 
a moduli-dependent part which gives rise to threshold corrections 
in the physical Yukawa couplings. Explicit expressions are derived 
for symmetric orbifold compactifications. (author). 20 refs. 


17795 (1C—92/421) Einstein and Hilbert: The creation of 
general relativity. Todorov, |.T. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [11p.] Order Number 
DE93619719. Source: OSTI; NTIS (US Sales Only); INIS. 

It took eight years after Einstein announced the basic physical 
ideas behind the relativistic gravity theory before the proper mathe- 
matical formulation of general-relativity was mastered. The efforts 
of the greatest physicist and of the greatest mathematician of the 
time was involved and reached a breathtaking concentration during 
the last month of the work. (author). 


17796 (IC-92/422) D=10 superstring: Lagrangian and 
Hamiltonian mechanics in twistor-like Lorentz harmonic for- 
mulation. Bandos, |.A. (international Centre for Theoretical 
Physics, Trieste (Italy)); Zheltukhin, A.A. International Centre for 
Theoretical Physics, Trieste (italy). Dec 1992. [81p.] Order Number 
DE93619720. Source: OSTI; NTIS (US Sales Only); INIS. 

The Lagrangian and Hamiltonian mechanics of a recently pro- 
posed twistor-like Lorentz harmonic formulation of the D=10, N=IIB 
Green-Schwarz superstring are discussed. The equation of motion 
are derived and the classical equivalence of this formulation to the 
standard one is proved. Presented are the complete set of the co- 
variant and irreducible first class constraints generating the gauge 
symmetries of the theory, including x-symmetry. The algebra of all 
gauge symmetries and symplectic structure characterizing the set 
of second class constraints are derived. Thus, basis for the covari- 
ant BRST-BFV quantization of D=10 superstring in the twistor-like 
approach is built. (author). 56 refs. 
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17797 (IC—92/428) A general solution of the master equa- 
tion for a class of first order systems. Dayi, O.F. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1992. [11p.] Or- 
der Number DE93619721. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Inspired by the formulation of the Batalin-Vilkovisky method of 
quantization in terms of "odd time”, we show that for a class of 
gauge theories which are first order in the derivatives, the kinetic 
term is bilinear in the fields, and the interaction part satisfies some 
properties, it is possible to give the solution of the master equation 
in a very simple way. To clarify the general procedure we discuss 
its application to Yang-Mills theory, massive (abelian) theory in the 
Stueckelberg formalism, relativistic particle and to the self- 
interacting antisymmetric tensor field. (author). 10 refs. 


17798 (IC-92/431) Divergences in the moduli space inte- 
gral and accumulating handles in the infinite-genus limit. 
Davis, S. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1992. [22p.] Order Number DE93619722. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The symmetries associated with the bosonic string partition func- 
tion integral are examined so that the integration region in 
Teichmuller space can be determined. The translation of the condi- 
tions on the period matrix defining the fundamental region can be 
translated to relations on the parameters of the uniformising Schot- 
tky group. The growth of the lower bound for the regularized 
partition function is derived through integration over a subset of the 
fundamental region. (author). 20 refs. 


17799 (IC-92/432) Planck-scale physics and solutions to 
the strong CP-problem without axion. Berezhiani, Z.G. 
(Muenchen Univ. (Germany). Sektion Physik); Mohapatra, R.N.; 
Senjanovic, G. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1992. [15p.] (UMDHEP-93/105;LMU—16/92.). Order 
Number DE93619763. Source: OSTI; NTIS (US Sales Only); INIS. 

We analyse the impact of quantum gravity on the possible solu- 


tions to the strong CP problem which utilize the spontaneously 
broken discrete symmetries, such as parity and time reversal in- 
variance. We find that the stability of the solution under Planck 
scale effects provides an upper limit on the scale A of relevant 
symmetry breaking. This result is mode dependent and the bound 
is most restrictive for the seesaw type models of fermion masses, 
with A < 10® GeV. (author). 32 refs. 


17800 (IFT-P—016/92) Generating function for Clebsch- 
Gordan coefficients of the SU,(2) quantum algebra. Avancini, 
S.S. (Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil)); 
Menezes, D.P. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). May 1992. [14p.] Order Number DE93613093. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Some methods have been developed to calculate the s Ug (2) 
Clebsch-Gordan coefficients (CGC). Here we develop a method 
based on the calculation of Clebsch-Gordan generating function 
through the use of quantum algebraic coherent states. Calculating 
the s Ug (2) CGC by means of this generating function is an easy 
and straight-forward task. (author). 


17801 (IFVE-OTF-90-172) CP-violation in a vector version 
of the SUSY SU(3),, model for horizontal interactions. Amaglo- 
bell, A.N. (AN Gruzinskoj SSR, Tbilisi (Georgia). Thbilisskij 
Matematicheskij Inst.); Liparteliani, A.G.; Kereselidze, A.R.; Volkov, 
G.G.; Maslikov, A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. [24p.] (IHEP-OTF—90-172.). Order 
Number DE93621419. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Phys. 

In this paper the minimal horizontal SU(3),,-supersymmetric 
model in the light of rare processes with CP-violation is analysed. 
It is pointed out that the present-day data do not contradict the ex- 
istence of relatively light horizontal gauge bosons (my>1-10 TeV) 
and their superpartners (m,,>0.25-0.5 TeV). The horizontal contri- 
bution to CP-violation parameter in a system of K-mesons is 


considered. An analogous contribution to eg is paid attention to. 15 
refs.; 4 tabs. 
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17802 (IHEP-OTF-91-136) Baecklund transformation for 
main chiral field problem with an arbitrary semisimple algebra. 
Leznov, A.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. [4p.] Order Number DE93621378. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Lett. of Math. Phys. 

An explicit form of the Baecklund transformation for the main chi- 
ral field problem (MCFP) for a semisimple Lie algebra is obtained 
in arbitrary dimension. The MCFP equations have exact solutions. 
2 refs. 


17803 (IHEP-OTF-92-5) Feigenbaum attractor and intermit- 
tency In particle collisions. Batunin, A.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. [14p.] 
(IFVE-OTF—92-5.). Order Number DE93616842. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The hypothesis is proposed that the Feigenbaum attractor arising 
as a limit set in an infinite pichfork bifurcation sequence for 
unimodal one-dimensional maps underlies the intermittency phe- 
nomena in particle collisions. 23 refs.; 8 figs. 


17804 (INP-MSU-—92-12-261) Principles of gauge theory of 
real hadrons: 1. Non-Yang-Mills gauge theories. The 
basic assumptions about hadron theory. Slad’, L.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. [10p.] 
(NIIYaF-MGU-92-12-261.). Order Number DE93616857. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Physical interpretation and mathematic formulation of gauge 
transformation concept as the one generated by any representation 
of the given group are given. An assumption is made, that the 
hadron theory is invariant relative to the gauge transformations 


generated by vector representation of a complete Lorentz group. 9 
refs. 


17805 (INP-MSU-92-13-262) Principles of gauge theory of 
real hadrons: 2. Lorentz-vector gauge invariance. Slad’, L.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [32p.] 
(NIYaF-MGU-—92-13-262.). Order Number DE93613094. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Complete classification of relativistically invariant equations of 
the Gelfand-Yaglom type, which are invariant in terms of gauge 
transformations, generated by vector representation of the Lorentz 
complete group, was made. 2 refs. 


17806 (INP-MSU-—92-14-263) Principles of gauge theory of 
real hadrons: 3. Lorentz-spinor gauge invariance. Slad’, L.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [13p.] 
(NIIYaF-MGU-92-14-263.). Order Number DE93613095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Complete classification of relativistically invariant equations of 
the Gelfand-Yaglom type, which are invariant as regards gauge 
transformations, generated by bispinor representation of the 
Lorentz complete group, was devised. 1 ref. 


17807 (INP-MSU-92-15-264) Principles of gauge theory of 
real hadrons: 4. Interaction of hadrons in Lorentz-vector 
gauge theory. Siad’, L.M. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [24p.] (NIIYaF-MGU-—92-15-264.). Order 
Number DE93613096. Source: OSTI; NTIS (US Sales Only); INIS. 

Complete analysis of Lagrangian structure of hadron three- 
particle interaction, invariant as to gauge transformations, 
generated by vector representation of the Lorentz complete group, 
was carried out. Qualitative evaluations of several problems of par- 
ticle physics in the framework of the Lorentz-vector gauge theory 
of hadrons are provided. 1 ref. 


17808 (IPNO-TH-91-27) Quadratic form exponentials of bo- 
son operators: a collection of formulae. Flocard, H. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. Apr 1991. 





[25p.] (In French). Order Number DE93617651. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report presents some algebraic properties of exponentials of 
quadratic forms of boson operators. It explains their relations with 
Bogoliubov transformations and also with coherent states. It ex- 
plains also the relations of these exponentials with quadratic 
functions. A paragraph is about the mean-field equations obtained 
with different Hamiltonians. In the second part, some formulae are 
used again for the one-dimension special case. 


17809 (IPNO-TH-91-79) Variational extensions of the time- 
dependent mean-field theory. Benarous, M. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Oct 1991. [152p.] (in 
French). Order Number DE93617652. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using the Balian-Veneroni variational principle, we propose two 
consistent extensions of the time-dependent mean-field theory for 
many-boson systems. A first approximation, devised to take into 
account the effect of correlations, is obtained by means of a devel- 
opment of the optimal density operator suggested by the maximum 
entropy principle around a Gaussian operator. We discuss the rele- 
vance of the evolution equations and their possible generalizations. 
We present an application to an one-dimensional example. In a 
second type of approximation, to optimize the prediction of charac- 
teristic functions of one-body observables and of transition 
probabilities, we select for both, the variational observable and the 
density matrix, the class of exponential operators of quadratic 
forms. We obtain coupled evolution equations of an unusual kind 
called ‘two-point boundary value problem’. To solve them, we con- 
struct a suitable numerical algorithm. A test of the method is 
presented on two examples in one dimension. In a first case, we 
study the collision of a particle against a Gaussian barrier. The 
method improves significantly mean-field predictions relative to 
reflexion and transmission ratios. The study of the motion of a par- 
ticle in a quartic well reveals the existence of several different 
solutions for the transition probabilities predicted by the Balian- 
Veneroni method. 


17810 (IPNO-TH-91-81) Algebraic construction of interact- 
ing higher spin field theories. Fougere, F. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Oct 1991. [89p.] (In 
French). Order Number DE93617653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We develop a general framework which we believe may provide 
some insights into the structure of interacting ‘high spin’ field theo- 
ries. A finite or infinite set of classical spin fields is described by 
means of a field defined on an enlarged spacetime manifold. The 
free action and its gauge symmetries are gathered into a nilpotent 
differential operator on this manifold. In particular, the choice of 
Grassmann-valued extra coordinates leads to theories involving 
only a finite set of fields, the possible contents (spin multiplicities, 
degree of reducibility, etc.) of which are classified according to the 
representations of a unitary algebra. The interacting theory is char- 
acterized by a functional of the field on the enlarged manifold. We 
show that there is among these functionals a natural graded Lie al- 
gebra structure allowing one to rewrite the gauge invariance 
condition of the action in a concise form which is a nonlinear gen- 
eralization of the nilpotency condition of the free theory. We obtain 
the general solution of this ‘classical master equation’ which can 
be built recurrently starting form the cubic vertex, and we study its 
symmetries. Our formalism lends itself to a systematic introduction 
of additional conditions, such as locality, polynomiality, etc. We 
write down the general form of the solutions exhibiting a scale in- 
variance. The case of a spin 1 field yields, as a unique solution, 
Yang-Mills theory. In view of quantization, we show that the solu- 
tion of the classical master equation straightforwardly provides a 
solution of the (quantum) Batalin-Vilkoviski master equation. One 
may then obtain a gauge fixed action in the usual way. 


17811 (ITF-91-50) Effective action in the gauged Nambu- 
Jona-Lasinio model. Gusynin, V.P.; Miranskij, V.A. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [28p.] (In 
Russian). Order Number DE93617654. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The gauged Nambu-Jona-Lasinio (NJL) model underlying the 
modern mechanisms of dynamical electroweak symmetry breaking 
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without fundamental Higgs fields is investigated. Using the ap- 
proach based on the formalism of Green's functions of composite 
operators, the low energy effective action of the gauged NJL model 
is derived as a series in powers of the derivatives of composite 
fields. The explicit expression of the effective action in the case of 
weak (a<<1) gauge interaction is obtained. The structure of the 
effective action with respect to scale transformation is established 
in the whole region with a<a-=7/3. (author). 33 refs. 


17812 (ITP-91-73) The Aharonov-Bohm effect and induc- 
ing of vacuum charge by a singular magnetic string. Sitenko, 
Yu.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj 
Fiziki. 1991. [16p.] Order Number DE93617655. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Scattering of an electron wave in the background of a singular 
magnetic string and inducing of a vacuum quantum number by the 
same background are considered. The attention is drawn to the 
common feature of these two rather different phenomena, which 
consists in the periodicity in the value of the magnetic flux. The in- 
fluence of a specific gravitational background on these phenomena 
is examined. It is shown that the flux of the magnetic string be- 
comes completely unobservable for a strong enough gravitational 
source. 11 refs. (author). 


17813 (ITP-91-78) All possible electroweak models from Z 
orbifold. Sato, H.; Kataoka, H.; Munakata, H.; Tanaka, S. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. 
[17p.] Order Number DE93617656. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Considering all possible combinations of two Wilson lines it is 
shown that only three independent electroweak models with three 
generations are obtained from Z orbifold compactification. We ob- 
tain this result by analyzing particle spectra of both untwisted and 
twisted sectors explicitly. 15 refs.; 5 tables. (author). 


17814 (ITP-91-85) On local frame fields and fermion dy- 
namics in space with nontrivial topologies. Fomin, P.|.; 
Zemlyakov, A.T. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1991. [20p.] Order Number DE93617657. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The covariant operators of total angular momentum of fermion in 
spaces which possess Killing vector fields are defined. The classifi- 
cation of local frame fields in a closed world with S®* topology is 
carried out. The vortex-type solution to Dirac equation in 
Minkowskii space is obtained by means of cylindrical local frame 
field. 7 refs. (author). 


17815 (ITP-91-98) On the relativistic string size at finite 
temperature. Lipskikh, S.!. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1991. [16p.} Order Number 
DE93617658. Source: OSTI; NTIS (US Sales Only); INIS. 

The spin dependence of the size of the spatial region occupied 
by the bosonic string at finite temperature is discussed. The ex- 
pression for a free energy of the string with fixed spin and the 
distance between its ends is obtained. The sizes of bound states 
of light quarks in this model are analysed. 8 refs.; 1 fig. (author). 


17816 (ITP-91-107) Exact solution of the N-dimensional 
generalized Dirac-Coulomb equation. Tutik, R.S. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [9p.] Order 
Number DE93617649. Source: OSTI; NTIS (US Sales Only); INIS. 

An exact solution to the bound state problem for the N- 
dimensional generalized Dirac-Coulomb equation, whose potential 
contains both the Lorentz-vector and Lorentz-scalar terms of the 
Coulomb form, is obtained. 24 refs. (author). 


17817 (ITP-92-13) Bound states of the N-dimensional 
Klein-Gordon equation with vector and scalar Coulomb poten- 
tials. Tutik, R.S. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Teoreticheskoj Fiziki. 1992. [8p.] Order Number DE93617650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The existence of bound states for the N-dimensional Klein- 
Gordon equation with vector and scalar Coulomb potentials is 
shown. The effects of the coupling strength on the bound states are 
discussed. The connection of the obtained energy eigenvalues with 
the spectrum of the Dirac equation is pointed out. 21 refs. (author). 
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17818 (ITP—92-28) Quantum solitons with cylindrical sym- 
metry. Chepilko, N.M.; Kobushkin, A.P.; Syamtomov, A.l. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoretichieskoj Fiziki. 1992. 
[16p.] Order Number DE93617659. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Soliton solutions with cylindrical symmetry are investigated within 
the nonlinear o-model disregarding the Skyrme-stabilized term. 
The solitons are stabilized by quantization of collective breathing 
mode and collapse in the (h/2z)-0 limit. It is shown that for such 
stabilization mechanism the model, apart from solitons with integer 
topological number B, admits the solitons with half-odd B. The soli- 
tons with integer B have standard spin-isospin classification, but 
the B=1/2 solitons are shown to be characterized by spin, isospin 
and additional "momentum’. 9 refs. (author). 


17819 (JINR-E-2-91-464) Phase structure of the two- 
dimensional ©‘ field theory within thermo field dynamics. 
Efimov, G.V. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics); Nedelko, S.N. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Theo- 
retical Physics. 1991. [30p.] Order Number DE93616850. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Phase structure of the two-dimensional 4 field theory is investi- 
gated at arbitrary coupling constant and temperature. The critical 
values of the coupling constant and temperature, corresponding to 
symmetry rearrangement in the system, are calculated by the 
method of canonical transformations within the formalism of 
thermo-field dynamics. The Hamiltonians describing the system in 
each phase are obtained straightforwardly. 16 refs.; 9 figs. 


17820 (JINR-E—2-91-487) Dimensional crossover trom non- 
renormalizability to renormalizability. Kubyshin, Yu.A.; O'Connor, 
D.; Stephens, C.R. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics. 1991. [12p.] Order 
Number DE93613052. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

It is shown to one loop that a Ad‘ theory contracts from being a 
non-renormalizable theory above four dimensions to a renormaliz- 
able theory in the limit of zero size of the additional dimensions 
above four dimensions. This provides an example of the decou- 
pling of an infinite number of modes in the infrared domain of the 
theory. The results have applications to statistical mechanical sys- 
tems above the critical point, in the context of finite size effects 
and Kaluza Klein theories in high energy physics. 15 refs. 


17821 (JINR-E-2-91-506) Coherent state approach for the 
®.lattice model and phase transitions. Aguero-Granados, M.A.; 
Makhan’kov, V.G. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1991. [15p.] Order Number DE93613053. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Submitted to Phys. Lett., A. 

Phase transitions in the lattice version of the °®-field theory are 
studied. The generalized coherent states approach to is used. In 
such a way the roles of kinks and bubbles in phase transitions 
have been reexamined. It is shown via a numerical analysis that 
first and second order phase transitions appear due to the behav- 
iour of kinks and bubbles excitations. 12 refs.; 10 figs. 


17822 (JINR-E-2-91-536) Noncompact extension of one- 
dimensional supersymmetry and spinning particle. Pashnev, 
A.|. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy. 1991. [11p.] Order Number DE93616858. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

The N=(4,4) extended supersymmetry algebra in one dimension 
with noncompact isomorphism algebra SO (4,4) is considered. The 
spin degrees of freedom are described by two anticommuting Weyl 
spinors belonging to the same irreducible representation of super- 
symmetry algebra. The physical spectrum contains two massless 
states with helicities +1 describing a spin-one photon-like particle. 
8 refs. 


17823 


(JINR-E-2-91-566) The Casimir energy of the rigid 
string with massive ends. Nesterenko, V.V.; Shvets, N.R. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 


462 ERA Vol. 18, No. 6 


Theoretical Physics. 1991. [14p.] Order Number DE93616851. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., C. 

The Casimir energy in the rigid string with massive ends is in- 
vestigated. This system models the flux tube of finite thickness that 
connects the massive quarks. The string and quark mass give ad- 
ditive contributions to the Casimir energy, the second contribution 
being the same as in the Nambu-Goto string with massive ends. 
The string hardness results in an additional positive contribution to 
the Casimir energy, however it alone does not compensate the 
negative Casimir energy in the Nambu-Goto string. Only common 
consideration of the string thickness and the quark mass enables 
one to get the positive Casimir energy, i.e. to remove the tachyon 
from the string spectrum. 15 refs.; 1 fig. 


17824 (JINR-E-2-91-573) On a p-Adic metrical dimension 
of space. Makhaldiani, N. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [4p.] Order Number DE93621374. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A metrical (fractal) dimension is defined by p-adic valuation of 
the number of covering elements. A usual fractal dimension is ob- 
tained as a sum of p-adic fractal dimensions. Metrical definitions of 
the dimension for quantum (fluctuating) geometry are considered. 
Useful inequality between the values of different definitions of di- 
mension is proved. 12 refs. 


17825 (JINR-E-2-92-19) Deviation equations of Synge and 
Schild in spaces with affine connection and metric, and equa- 
tions for gravitational waves detectors. Manoff, S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1992. [12p.] Order Number DE93616852. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Deviation equation of Synge and Schild has been investigated in 
spaces with affine connection and metric. By means of a 
non-isotropic u vector field and the orthogonal to it metric hy a pro- 
jected deviation equation of Synge and Schild has been obtained 
for the orthogonal to u vector field. For a given non-isotropic, au- 
toparallel and normalized u vector field this equation could have in 
some special cases the form of an oscillator equation. 19 refs. 


17826 (JINR-E-4-91-500) Quark-antiquark bound states. 
Lucha, W.; Schoeberl, F. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1991. [27p.] Or- 
der Number DE93613054. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This brief review discusses various aspects of the description of 
hadrons as bound states of quarks at the simpler example of 
mesons, which are regarded as composite of a (constituent) quark 
and antiquark. It is shown how a recently derived relativistic virial 
theorem may be used in order to cast some light on the interplay 
between the (semi-)relativistic and (maybe only effective) nonrela- 
tivistic treatment of bound states. Furthermore, a new relativistic 
approach to fermion-antifermion bound states is briefly sketched 
and applied in order to predict analytically a few selected general 
features of the meson spectrum. 27 refs.; 2 figs.; 1 tab. 


17827 (JINR-E-4-91-501) Weak interactions in a bilocal 
chiral theory: 1. Bound states wave functions for given angu- 
lar momentum. Kalinovskij, Yu.L.; Kallies, W.; Muenchow, L.; 
Pervushin, V.N. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1991. [15p.] Order Num- 
ber DE93613097. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuovo Cimento, A. 

Relativistic covariant equations for quarkonia in the framework of 
a biolocal description are obtained. These equations can be used 
to find the solutions for the bound state functions for any given an- 
gular momentum. 13 refs.; 1 tab. 


17828 (JINR-R-2-91-473) Creation and annihilation of soli- 
tons in nonlinear integrable systems. Mel'nikov, V.K. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1991. [22p.] (in 
Russian). Order Number DE93621379. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The conditions are found under which solitons can be created 
and annihilated in nonlinear integrable systems (modified 





Korteweg-de Vries equation with a self-consistent source, sine- 
Gordon equation with a_ self-consistent source, etc.) The 
eigenvalue of the discrete spectrum of the corresponding linear 
Dirac operator turns out to depend on time and disappearance of 
any of the eigenvalues leads to annihilation of the corresponding 
soliton. On the contrary, appearance in the discrete spectrum of a 
new eigenvalue leads to creation of an additional soliton corre- 
sponding to this eigenvalue. 3 refs. 


17829 (KFKI-1991-42/A) The parametric manifold picture of 
space-time. Perjes, Z. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Mar 1992. [31p.] Order Number DE93613055. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Parametric manifolds are reparametrization-invariant geometric 
structures describing space-time and internal degrees of freedom 
in a unified framework. Using the theory of parametric spinors, a 
decomposition of the space-time in General Relativity is developed 
with respect to the 3-space of trajectories of a time-like or space- 
like vector field. The parametric 3+1 decomposition surpasses the 
ADM formalism in generality since it is possible even in space- 
times which do not admit a space-like foliation. (author) 33 refs. 


17830 (KFKI-1991-42/B) Canonical gravity in the paramet- 
ric manifold picture. Fodor, G. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Perjes, Z. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Mar 1992. [22p.] Order Number 
DE93613056. Source: OSTI; NTIS (US Sales Only); INIS. 

Canonical structures in the parametric picture of gravitation in 
general relativity are investigated. One of the fields, called the red- 
shift factor, emerges as a secondary entity that interacts with a 
system consisting of the three-metric g and the connection form w. 
The (g, w) system was employing for developing a canonical 
approach. While a naive attempt would appear to founder, an ex- 
tension of the phase-space of the system was not found which is 
computationally viable. (author) 5 refs. 


17831 (KFTI-90-6) On square root of Hamilton’s equations 
for supersymmetric systems. Soroka, V.A. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1990. [7p.] Order 
Number DE93613098. Source: OSTI; NTIS (US Sales Only); INIS. 

It is proved, that the Hamilton equations of motion for the super- 
symmetric systems are a consequence of other dynamic equations, 
which can be treated as a square root of the Hamilton equations. 6 
refs. 


17832 (KFTI-91-12) On a nonminimal gauge interaction of 
a scalar field in D=2+1 Chern-Simons-Maxwell theory. Latin- 
skij, S.M.; Sorokin, D.P. Gosudarstvenny) Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [6p.] Order Number DE93621380. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The consequences of spontaneous symmetry breaking are con- 
sidered in a model, describing nonminimal gauge interaction of a 
scalar field (analogous to that of spin -1/2 particle with anomalous 
magnetic momentum). It is shown that the gauge field Chern- 
Simons term can be generated as a result of symmetry breaking if 
it was not initially present in the action and, at the same time, the 
Maxweil term can be canceled by symmetry breaking corrections. 9 
refs. (author). 


17833 (KFTI-91-20) Superfield description of N=2 ex- 
tended one-dimensional supersymmetric quantum mechanics. 
Berezovoj, V.P.; Pashnev, A.l. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i. 
1991. [6p.] Order Number DE93621420. Source: OSTI; NTIS (US 
Sales Only); INIS. 

N=2 superfields are used to construct the action for the one- 
dimensional N=2 extended supersymmetric quantum mechanics. 7 
refs. (author). 
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17834 (KFTI-91-21) Three-dimensional N=4 extended su- 
persymmetrical quantum mechanics. Berezovoj, V.P.; Pashnev, 
A.|. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1991. [9p.] Order Number 
DE93621421. Source: OSTI; NTIS (US Sales Only); INIS. 

A description of 3-dimensional N=4 extended supersymmetrical 
quantum mechanics is proposed, based on the superfield construc- 
tion of the action. The main feature of the approach is the 
unification of 3-dimensional bosonic coordinate vector and 
fermionic spinor of 0(3) in one irreducible representation of N=4 su- 
persymmetry algebra. 13 refs. (author). 


17835 (KFTI-91-46) Green-Schwarz superstrings in the 
generalized harmonical Newmann-Penroze formalism. Bandos, 
1.A.; Zheltukhin, A.A. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1991. [9p.] Order Number DE93621422. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Green-Schwarz superstring theory in D=4 and D=10 is formu- 
lated in an extended space including additional spinor coordinated 
of the Cartan moving frame. These spinor coordinates realized in 
the form of the Lorentz harmonics are used for constructing of 
covariant irreducible generators of fermionic H-symmetry. The gen- 
eralizations of this Lorentz harmonical superstring formulation to 
the case of super-p-branes with p>1 (including supermembranes 
p=2) are discussed shortly. 23 refs. (author). 


17836 (KFTI-92-6) Non-barrier tunneling in presence of 
dissipations. Latinskij, S.M. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [9p.] (In Russian). Order 
Number DE93621381. Source: OSTI; NTIS (US Sales Only); INIS. 

Influence of dissipation on the competition of classic and tunnel 
mechanisms removing a system from metastable state was investi- 
gated. It was shown that depending on potential parameters such 
a removal in presence of dissipation may be suppressed either on 


classic or on tunnel trajectories. In its turn, a strong dissipation al- 
ways suppresses the tunne! mechanism. 7 refs.; 4 figs. (author). 


17837 (KFT}+-92-7) Dissipative phase transitions in field 
theory models with spontaneous symmetry violation. Krive, 
1.V.; Latinskij, S.M. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [9p.] (In Russian). Order Number 
DE93621382. Source: OSTI; NTIS (US Sales Only); INIS. 
Influence of dissipation on the dynamic symmetry violation 
mechanism at an example of low-dimension CP‘—' model was in- 
vestigated. Its influence on the critical temperature of spontaneously 
violated symmetry restoration in ¢* model frames and the kink en- 
ergy in sinus-Gordon model were considered. 9 refs. (author). 


17838 (LAL—92-64) Prospects for supersymmetry discover- 
les at future e*e~ colliders. Grivaz, J.F. Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’Accelerateur Lineaire. Nov 1992. [22p.] 
(CONF-9209321—: 23. Workshop of the INFN Eloisatron Project 
"Properties of SUSY Particles”, Erice (Italy), 28 Sep - 4 oct 1992). 
Order Number DE93619764. Source: OSTI; NTIS (US Sales Only); 
INIS. 

At LEP-200 and at a future 500 GeV e* e7 linear collider, signals 
of supersymmetric particle production can be distinguished from the 
competing standard background processes both for scalar leptons 
and for charginos, and the discovery reach is close to the beam 
energy. The neutral Higgs sector of the MSSM can be decisively 
probed at a centre-of-mass energy of 500 GeV: at least one Higgs 
boson must be discovered, or the model is ruled out; the simultane- 
ous observation of the three neutral Higgs bosons predicted by the 
model can be achieved in a large fraction of the parameter space. 


17839 (LAPP-T-—91-01) Infinite dimension algebra and con- 
formal symmetry. Ragoucy-Aubezon, E. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
Apr 1991. [269p.] (in French). Order Number DE93617673. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A generalisation of Kac-Moody algebras (current algebras de- 
fined on a circle) to algebras defined on a compact supermanifold 
of any dimension and with any number of supersymmetnies is pre- 
sented. For such a purpose, we compute all the central extensions 
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of loop algebras defined on this supermanifold, i.e. all the cohomol- 
ogy classes of these loop algebras. Then, we try to extend the 
relation (i.e. semi-direct sum) that exists between the two dimen- 
sional conformal algebras (called Virasoro algebra) and the usual 
Kac-Moody algebras, by considering the derivation algebra of our 
extended Kac-Moody algebras. The case of superconformal alge- 
bras (used in superstrings theories) is treated, as well as the cases 
of area-preserving diffeomorphisms (used in membranes theories), 
and Krichever-Novikov algebras (used for interacting strings). 
Finally, we present some generalizations of the Sugawara construc- 
tion to the cases of extended Kac-Moody algebras, and Kac-Moody 
of superalgebras. These constructions allow us to get new realiza- 
tions of the Virasoro, and Ramond, Neveu-Schwarz algebras. 


17840 (LIYaF-1695) One-loop superfield effective action 
for the D=4 topological Yang-Mills theory. Johansen, A.A. AN 
SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 1991. 
[21p.] Order Number DE93621383. Source: OSTI; NTIS (US Sales 
Only); INIS. 

One-loop effective action for the D=4 topological Yang-Mills the- 
ory is calculated in the superfield formalism in the background 
supergauge. It is shown that B-function of the gauge coupling con- 
stant coicides with the B-function of the N=2 SUSY Yang-Mills 
theory. For the additional coupling constant k which is allowed by 
the BRST symmetry there are two fixed points at smali values of 
the gauge coupling constant. One of the fixed points corresponds 
to the twisted version of the N=2 SUSY Yang-Mills theory. 20 refs.; 
4 figs. 


17841 (LIYaF-1696) Nonrenormalizability of the topological 
charge as a result of the index theorem for the inverse propa- 
gator of gluon. Johansen, A.A. AN SSSR, Leningrad (Russian 
Federation). Inst. Yadernoj Fiziki. 1991. [15p.] Order Number 
DE93621384. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown, that in the Yang-Mills theory the vanishing of the ra- 
diative corrections to the matrix element of the topological charge 
is a manifestation of the index theorem for the operator, which en- 
ters the bilinear part of the Yang-Mills action in the background 
gauge. 9 refs.; 3 figs. 


17842 (OUP-92-36) Anyons and intermediate statistics. 
Leinaas, J.M. Oslo Univ. (Norway). Fysisk Inst. Oct 1992. [381p.] 
Order Number DE93613099. Source: OSTI; NTIS; INIS. 

Intermediate or fractional statistics appear as theoretical possibil- 
ities when quantizing systems of identical particles in one and two 
dimensions. In the report these possibilities are reviewed, and ba- 
sic properties of two-dimensional anyon systems are discussed. An 
alternative approach based on the representation of a fundamental 
set of symmetric observables is examined. The approach is related 
to effects in physical systems, in particular for vortex dynamics and 
particle motion in magnetic fields. Reformulations in terms of singu- 
lar "statistics interactions” are discussed for the two approaches 
and the connection between Berry phases and statistics phases is 
examined. 43 refs. 


17843 (UWThPh—1992-22) On the algebraic structure of co- 
variant anomalies and covariant Schwinger terms. Kelnhofer, 
G. Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 19 Nov 
1992. [8p.] Order Number DE93615575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A cohomological characterization of covariant anomalies and co- 
variant Schwinger terms in an anomalous Yang-Mills theory is 
formulated and w ill be geometrically interpreted. The BRS and 
anti-BRS transformations are defined as purely differential geomet- 
ric objects. Finally the covariant descent equations are formulated 
within this context. (author). 


17844 (UWThPh-1992-28) A Galilei invariant fermion model 
with particle creation. Hoermann, G.; Jaekel, C.D. Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik. 19 Nov 1992. [12p.] Order 
Number DE93615576. Source: OSTI; NTIS (US Sales Only); INIS. 

We construct a Galilei invariant fiekd theory involving particle cre- 
ation and destruction. (authors). 


17845 


(UWThPh-1992-45) Covariant stochastic quantize- 
tion of QED without indefinite metric. Hueffel, H. Vienna Univ. 
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(Austria). Inst. fuer Theoretische Physik. 18 Sep 1992. [8p.] Order 
Number DE93615578. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent results of Thirring and Narnhofer for the quantization of 
QED within a C*-algebraic approach are reproduced by using the 
phase space stochastic quantization scheme. (author). 


17846 (UWThPh—-1992-46) Saddle point solutions in Yang- 
Milis-dilaton theory. Bizon, P. (Inst. of Physics, Jagellonian Univ., 
Reymonta 4, 30-059 Cracow (Poland)). Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 10 Sep 1992. [14p.] Order Number 
DE93615579. Source: OSTI; NTIS (US Sales Only); INIS. 

The coupling of a dilaton to the SU(2)-Yang-Mills field leads to 
interesting non-perturbative static spherically symmetric solutions 
which are studied by mixed analytical and numerical methods. In 
the abelian sector of the theory there are finite-energy magnetic 
and electric monopole solutions which saturate the Bogomol'nyi 
bound. In the nonabelian sector there exist a countable family of 
globally regular solutions which are purely magnetic but have zero 
Yang-Mills magnetic charge. Their discrete spectrum of energies is 
bounded from above by the energy of the abelian magnetic mono- 
pole with unit magnetic charge. The stability analysis demonstrates 
that the solutions are saddle points of the energy functional with in- 
creasing number of unstable modes. The existence and instability 
of these solutions are ‘explained’ by the Morse-theory argument re- 
cently proposed by Sudarsky and Wald. (author). 


17847 (WIS-PH-92-48) Aspects of nonrenormalizable 
terms in a superstring standard-like models. Faraggi, Alon E. 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics; 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jun 1992. [27p.] (SLAC-PUB-—5845.). Order Number 
DE93614530. Source: OSTI; NTIS (US Sales Only); INIS. 

| investigate the role of nonrenormalizable terms, up to order 
N=8, in a superstring derived standard-like model. | argue that non- 
renormalizable terms restrict the gauge symmetry, at the 
Planck scale, to be SU(3)*SU(2)"U(1)g_,"U(1)7,, rather than 
SU(3)*SU(2)*U(1)y. | show that the breaking the gauge symmetry 
directly to the Standard Model leads to breaking the supersymme- 
try at the Planck scale, or to dimension four, baryon and lepton 
violating, operators. | show that if the gauge symmetry is broken 
directly to the Standard Model the cubic level solution to the F and 
D flatness constraints is violated by higher order terms, while if 
U(1)z, remains unbroken at the Planck scale, the cubic level solu- 
tion is valid to all orders of nonrenormalizable terms. | discuss the 
Higgs and fermion mass spectrum. | demonstrate that realistic, hi- 
erarchical, fermion mass spectrum can be generated in this model. 
(author). 


17848 (WIS-PH-92-75) The spin-1/2 XXZ Heisenberg chain, 
the quantum algebra U,[si(2)], and duality transformations for 
minimal models. Grimm, Uwe (Melbourne Univ., Parkville, VIC 
(Australia)); Schuetz, Gunter. Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics. Sep 1992. [61p.] Order Number 
DE93616859. Source: OSTI; NTIS (US Sales Only); INIS. 

The finite-size spectra of the spin-1/2 XXZ Heisenberg chain with 
toroidal boundary conditions and an even number of sites provide 
a projection mechanism yielding the spectra of models with central 
charge c<1 including the unitary and the non-unitary minimal se- 
ries. Taking into account the half—-integer angular momentum 
sector-which correspond to chains with an odd number of sites-in 
many cases leads to new spinor operators appearing in the pro- 
jected systems. These new sectors in the XXZ chains corresponds 
to a new type of frustration lines in the projected minimal models. 
The corresponding new boundary conditions in the hamiltonian limit 
are investigated for the Ising model and the 3-state Potts model 
and are shown to be related to duality transformations which are 
an additional at their self-dual critical point. By different ways of 
projecting systems we find models with the same central charge 
sharing the same operator content and modular invariant partition 
function which however differ in the distribution of operators into 
sectors and hence in the physical meaning of the operator in- 
volved. Related to the projection mechanism in the continuum 
there are remarkable symmetry properties of the finite XXZ chain. 
The observed degeneracies in energy and in momentum spectra 
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are shown to the consequence of interviewing relations U,[sl(2)] 
quantum algebra transformations. (author). 


17849 (WIS-PH-S2-81) Generation mass hierarchy in su- 
perstring derived models. Faraggi, Alon E. (Weizmann Inst. of 
Science, Rehovoth (israel). Dept. of Physics). Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Physics. Oct 1992. [21p.] Order 
Number DE93619723. Source: OSTI; NTIS (US Sales Only); INIS. 

| discuss the problem of generation mass hierarchy in the con- 
text of realistic superstring models which are constructed in the 
free fermionic formulation. These models correspond to models 
which are compactified on Z2xZ>» orbifoid. | suggest that the hierar- 
chy among the generations results from horizontal symmetries, 
which arise from compactification. In particular, | show that in a 
class of free fermionic standard-class models, the suppression of 
the mass terms for the lightest generation is a general, and unam- 
biguous, characteristic of these models. | show that the mixing 
between the generations is suppressed due to the horizontal sym- 
metries. | conclude that these models may potentially explain the 
generation mass hierarchy. (author). 


17850 (WIS-PH-92-86) ‘Duality twisted’boundary condi- 
tions in n-state Potts Models. Schuetz, G. (Weizmann Inst. of 
Science, Rehovoth (israel). Dept. of Nuclear Physics). Weizmann 
Inst. of Science, Rehovoth (israel). Dept. of Physics. Nov 1992. 
[14p.] Order Number DE93619724. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We discuss a new class of toroidal boundary conditions for one- 
dimensional quantum Hamiltonian with S, symmetry which are 
related to two-dimensional n-state Potts models in the extreme 
anisotropic Hamiltonian limit. At their self-dual point (a point were a 
second-order phase transition occurs for n=2,3,4) the duality trans- 
formation is shown to be an additional symmetry giving rise to a 
new class of ‘duality twisted’ toroidal boundary conditions. This cor- 
responding Hamiltonians are given in terms of generators of the 
periodic Temprely-Lieb algebra with an odd number of generators. 
We discuss as an example the critical Ising model. Here the com- 
plete spectrum for the new boundary conditions can be obtained 
from a projection mechanism in the spin-1/2 XXZ Heisenberg 
chain. (author). 
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Refer also to citation(s) 16884, 16889, 17781, 17808, 17809, 
17950, 17998, 18016, 18017, 18076, 18090 


17851 (DESY—92-123A, pp. 83-101) The Higgs sector of the 
minimal supersymmetric Standard Model. Djouadi, A. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Zerwas, P.M.; Kalinowski, J. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In E*e~ collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OST!; NTIS (US Sales Only); 
INIS. 

The authors review the main parameters of the Higgs sector of 
the minimal supersymmetric standard model. These are the 
masses and the decay parameters of the Higgs boson and the 
cross sections for the different production mechanisms in ete in- 
teractions at ,/s=500 GeV. (HSI). 


17852 (DESY—92-123A, pp. 103-105) Loop induced Higgs 
couplings. Mendez, A. (Univ. Autonoma de Barcelona, Bellaterra 
(Spain). Inst. Theor. Physics). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In E*e~ collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. HIGGS MODEL/coupling; WEINBERG 
LEPTON MODEL/higgs model; COUPLING; SU-2 GROUPS; U-1 
GROUPS; CP INVARIANCE 


17853 (DESY-92-123B, pp. 529-537) (anti ee)(anti ff) con- 
tact terms and new heavy bosons. Haberl, P. (Deutsches 


Elektronen-Synchrotron (DESY), Hamburg (Germany)); Schrempp, 
F.; Martyn, H.U. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Aug 1992. In E*e- collisions at 500 GeV: The 
physics potential. Proceedings of the workshop - Munich, Annecy, 
Hamburg, February 4 to September 3, 1991. Pt. B. 430p. Order 
Number DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

The main objective is to perform a new (anti ee)(anti ff) contact 
interaction analysis for a future linear ete collider, which - unlike 
previous studies - is sufficiently general to allow a posteriori for a 
concise connection with any model involving new heavy bosons. 
(orig/HS)). 


17854 (DESY-92-123B, pp. 587-593) Mirror fermions. 
Csikor, F. (Eoetvoes Lorand Tudomanyegyetem, Budapest (Hun- 
gary). Inst. for Theoretical Physics); Djouadi, A.; Montvay, I. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In Ete- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. B. 430p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM FLAVORDYNAMICS/chirality; 
ELECTRON-POSITRON INTERACTIONS/annihilation; FERMIONS; 
QUANTUM NUMBERS; SU-2 GROUPS; U-1 GROUPS; GRAND 
UNIFIED THEORY; CHIRALITY; DIFFERENTIAL CROSS SEC- 
TIONS; INTEGRAL CROSS SECTIONS; GEV RANGE 100-1000; 
PARTICLE WIDTHS; PAIR PRODUCTION; ANNIHILATION; 
MASS; POSTULATED PARTICLES; ANGULAR DISTRIBUTION; 
LAGRANGIAN FIELD THEORY; CHARGED-CURRENT _IN- 
TERACTIONS; NEUTRAL-CURRENT INTERACTIONS; FERMI 
INTERACTIONS; WEAK PARTICLE DECAY 


17855 (DESY—92-123B, pp. 603-611) Supersymmetry. Intro- 
duction. Bartl, A. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik); Dittmar, M.; Majerotto, W. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. B. 430p. Order Number DE93774981. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. SUPERSYMMETRY /standard model; 
STANDARD MODEL/sparticles; PARTICLE MULTIPLETS; SUPER- 
SYMMETRY; SYMMETRY BREAKING; HIGGS BOSONS; MASS; 
SPARTICLES; PARTICLE DECAY; PARTICLE PRODUCTION; LIM- 
ITING VALUES; MONTE CARLO METHOD; CP INVARIANCE 


17856 (DESY-92-123B, pp. 721-730) Alternative models. 
General introduction and synopsis. Boudjema, F. (ENSLAPP, 74 
- Annecy-Le-Vieux (France). Lab. de Physique Theorique); Renard, 
F.M. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Aug 1992. In E*e~ collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. 430p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors review modifications of the foundations of the stan- 
dard model in order to remove the problems connected with the 
scalar sector, the mass spectrum of the fermions, CP violation, and 
the arbitrary choice of different parameters used for the construc- 
tion of a grand unified theory. Especially they consider alternative 
models with no Higgs mechanism and composite structure of the 
gauge bosons. They discuss possible additional couplings of the W 
and Z bosons and the existence of excited Leptons, which can be 
tested by means of a 500 GeV e*e- collider. (HSI). 


17857 (DESY-92-123B, pp. 732-733) W and Z dynamics: In- 
troduction. Boudjema, F. (ENSLAPP, 74 - Annecy-Le-Vieux 
(France). Lab. de Physique Theorique). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete~ 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DE93774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. QUANTUM FLAVORDYNAMICS/coupling; 
COUPLING; GEV RANGE 100-1000; ANNIHILATION; PAIR PRO- 
DUCTION; ELECTRON-POSITRON INTERACTIONS; W MINUS 
BOSONS; W PLUS BOSONS; C INVARIANCE; P INVARIANCE; 
SU-2 GROUPS; SYMMETRY BREAKING 
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17858 (DESY-—92-123B, pp. 735-755) Trilinear self couplings 
of vector bosons and their determination in e*e— — W*W-. 
Gounaris, G. (Thessaloniki Univ. (Greece). Dept. of Physics); 
Kneur, J.L.; Schildknecht, D.; Layssac, J.; Moultaka, G.; Renard, 
F.M. Bielefeld-Montpellier-Thessaloniki Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
in E*e~ collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. 430p. Order Number DE93774981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Concerning vector-boson self couplings, there are two closely re- 
lated questions to be answered. First of all, one may ask the 
question of how well future data on ete — W*W7 will be able to 
determine the strengths of the interactions in the SU(2), x U(1)y la- 
grangian, i.e., the Z°W*W- coupling and the electromagnetic and 
weak magnetic dipole interactions. Secondly, one may ask oneself 
to what extent additional interactions, such as dimension-six- 
quadrupole or even CP-violating couplings not present in the 
SU(2), x U(1)y theory, can be excluded by future data. Both ques- 
tions will be discussed in the present work. In Section 2, we 
summarize the constraints in the yW*W- and Z°W+W- couplings 
which essentially follow from various symmetry requirements which 
are weaker than the ones embodied in the SU(2), x U(1)y theory. 
Our theoretical considerations lead to a well-defined systematic 
procedure for the analysis of future data. The suggested procedure 
allows for a theoretically motivated increase of complexity (i.e., an 
increase of the number of free coupling strengths) with increasing 
statistical accuracy of the experimental data. In Section 3, we dis- 
cuss the helicity amplitudes for e*e- — W*W- and, in particular, 
we analyse the high-energy limit of s >> 4M*w, relevant at an en- 
ergy of 500 GeV, in some detail. In Section 4, we present our 
results on the accuracy with which the various trilinear couplings 
can be measured. The results are based on fitting the interaction 
parameters to artificially produced data on ete — W*tW-. (orig./ 
HSI). 


17859 (DESY-—92-153) Heat-kernel calculation of the quark 
determinant and computer algebra. Bel’kov, A.A. (Joint Inst. 
for Nuclear Research, Moscow (Russia). Particle Physics 
Lab.); Lanyov, A.V.; Ebert, D.; Schaale, A. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). inst. fuer 
Hochenergiephysik. Nov 1992. 12p. Order Number DE93780258. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We describe the calculational background of deriving a chiral 
meson Lagrangian from the quark determinant containing meson 
fields using the heat-kernel method and the computer algebra sys- 
tems FORM and REDUCE in recursive algorithms. Expressions for 
the heat-kernel expansion of the quark determinant up to the coef- 
ficient hg are obtained. (orig.). 


17860 (DESY-—92-163) Oblique radiative corrections from 
Majorana neutrinos. Kniehi, B.A. (Hamburg Univ. (Germany). 2. 
Inst. fuer Theoretische Physik); Kohrs, H.G. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1992. 22p. Order 
Number DE93780371. Source: OSTI; NTIS (US Sales Only); INIS. 

We analyze in (S,T,U) space one-loop oblique (vacuum- 
polarization) corrections assuming the scenario for a naturally 
heavy fourth-generation neutrino proposed by Hill and Paschos. 
We present full analytic results as well as simple approximation for- 
mulae for the case that the novel leptons are heavy as compared 
to the weak scale. We confront our results with precise data from 
LEP and other experiments and derive mass bounds on the 
charged lepton and the Majorana neutrinos of the fourth genera- 
tion. We also investigate the implications for the upper bound on 
the top-quark mass coming from measurements of the W-boson 
mass. A heavy Majorana neutrino in the third generation decouples 
from electroweak physics and cannot be excluded experimentally. 
(orig.). 


17861 (DOE/ER/40150—185, pp. 172-178) D-state admixture 
and tensor force in deuteron. Schmitt, G.W. Southeastern Uni- 
versities Research Association, Inc., Newport News, VA (United 
States). Continuous Electron Beam Accelerator Facility. [1990]. 
(CONF-9005104—: 5. annual Hampton University graduate studies 
at the Continuous Electron Beam Accelerator Facility summer 
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school, Hampton, VA (United States), 29 May - 16 jun 1990). In 
Proceedings of the Hampton University Graduate Studies at the 
Continuous Electron Beam Accelerator Facility (HUGS at CEBAF). 
205p. Order Number DE92016511. Source: OSTI; NTIS; INIS. 

The role of the deuteron D-state observables is examined. Their 
determination imposes very strong constraints on exotic models of 
NN- interaction. It is also found that the entire deuteron wave- 
function is dominated by one pion-exchange. 


17862 (DOE/ER/40211-8) Research in theoretical physics: 
Annual progress report, April 1, 1992—-March 31, 1993. 
Domokos, G.; Kovesi-Domokos, S. Johns Hopkins Univ., Balti- 
more, MD (United States). Dept. of Physics and Astronomy. Dec 
1992. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO02-85ER40211. Order Number 
DE93008401. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress made in the following areas is summarized: simulation 
of extensive air showers induced by interactions existing beyond 
the currently accepted “Standard Model” of elementary particle in- 
teractions; search for physics beyond the “Standard Model” in 
gluonic inclusive decays of heavy quarks; obtaining limits on the 
applicability of the special theory of relativity; an improved method 
of obtaining upper limits on the masses of primaries of extensive 
air showers associated with point sources in the sky. 8 figs., 1 tab., 
73 refs. 


17863 (DOE/ER/40614-37) Recent progress in lattice QCD. 
Sharpe, S.R. Washington Univ., Seattle, WA (United States). Dept. 
of Physics. Dec 1992. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-91ER40614. (CONF-921122-— 
39: Meeting of the Division of Particles and Fields of the American 
Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93006827. Source: OSTI; NTIS; INIS; GPO Dep. 
A brief overview of the status of lattice QCD is given, with em- 
phasis on topics relevant to phenomenology. The calculation of the 
light quark spectrum, the lattice prediction of a >= (M z), and the 


calculation of fg are discussed. 3 figs., 3 tabs., 40 refs. 


17864 (FTINT—6-90) Completely integrable chains of spin 
1. Borovik, A.E.; Popkov, V.Yu. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur. 1989. 
[24p.] (in Russian). Order Number DE93613128. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The example of exactly integrable models is used to investigate 
the peculiarities of the nonlinear dynamics of continuous chains of 
spin 1. It is shown that the dynamics of such chains can display in- 
elastic interactions, viz. decay and fusion of magnetic solitons, that 
cannot be described terms of the Landau-Lifshits equation. Exact 
solutions are found. 17 refs.; 2 figs. 


17865 (IC-91/253) The magnetic field of rotating bodies. 
Mikhail, F.I. (Ain Shams Univ., Cairo (Egypt). Faculty of Science); 
Wanas, M.I.; Eid, A.M. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1991. [18p.] Order Number DE93619769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses the possibility of interpreting the magnetic 
fields of astronomical bodies in the framework of a unified field the- 
ory. Using one of the solutions of the generalized field theory, a 
direct relation between the polar magnetic field, the angular veloc- 
ity and the gravitational potential of the body considered, is 
obtained. The model used for applications has spherical symmetry. 
The predictions of the theoretical formula, obtained from the model, 
are compared with available observational data, and with the em- 
pirical relation of Blackett. The theoretical formula gives a possible 
interpretation of a seed magnetic field which will develop and pro- 
duce the largescale magnetic field observed for celestial objects. 
The formula shows that the field may be generated as a result of 
the rotation of the massive object. (author). 24 refs, 3 figs, 1 tab. 


17866 (1C—92/200) A_ scalar-vector model of quark- 
antiquark interaction under linear confinement. Chakrabarty, S. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1992. [15p.] Order Number DE93616871. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Considering the idea that the constituent quark mass is the 
dressed sum of current quark mass and dynamical quark mass, 





and using the standard values of current quark masses we obtain 
approximate values of constituent quark masses, which are then 
used in our extensively studied Bethe-Salpeter-reduced potential 
model. We find that the mass formulas become much simpler for 
linear potential ar with zero anomalous magnetic moment (A), the 
values of scalar-vector fraction (n) and ‘a’ in the linear potential be- 
ing (1/4) and (1/5) respectively. Also, some of the quantities can be 
related to each other and the match with experimental data is 
good. (author). 18 refs, 3 tabs. 


17867 (IC-92/201) A quark structure of hadrons and nu- 
clei. Chakrabarty, S. (International Centre for Theoretical Physics, 
Trieste (Italy)); Deoghuria, S. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1992. [101p.] Order Number 
DE93616872. Source: OSTI; NTIS (US Sales Only); INIS. 

In this review we look into the recent understanding of mesons, 
baryons and nuclei as few quark bound states within the frame- 
work of quantum chromodynamics (QCD). In particular, we have 
reviewed our understanding of the nature of confining interaction, 
the spin - dependence of colour forces and the role of non- 
perturbative effects in the study of quark forces in the potential 
model approach. We also give a comparative study of results ob- 
tained by several potential models with reference to the 
experimental data. We find that although the Lorentz nature of con- 
finement and the nature of spin-dependent colour forces have 
been better understood now, only a partial understanding of these 
problems are obtained so far. Our study reveals that properties of 
baryons could be explained by the same potential model which 
successfully describe the mesons. However, the nuclei require chi- 
ral symmetry and non-perturbative methods for their description. 
We also discuss the relation between constituent, current and 
dynamical quark masses. We conclude that QCD motivated ap- 
proaches have shown much success in explaining many results on 
hadronic and nuclear data. (author). 212 refs, 14 tabs. 


17868 (IC-92/272) The dyon solutions of SO(10) unifica- 
tion in curved spacetime. Jiang Yuanfang (International Centre 
for Theoretical Physics, Trieste (Italy)); Zhang Zhaogin. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[15p.] Order Number DE93613118. Source: OSTI; NTIS (US Sales 
Only); INIS. 

By solving the SO(10) Einstein-Yang-Mills-Higgs equation in the 
curved spacetime, we obtain the Reissner-Nordstrom type solution 
for the SO(10) dyon. We show that the SO(10) global monopole 
produced a repulsive gravitational field outside the core in addition 
to a solid angular deficit. (author). 15 refs. 


17869 (I\C-92/288) Heavier fermions and fine-tuning prob- 
lem in top condensate scheme. Zhou Bangrong. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [10p.] Or- 
der Number DE93616861. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The analysis in the bubble approximation indicates that a heavier 
quark-lepton generation with the degenerate mass my in the range 
of 163-353 GeV added in the top condensate scheme could make 
the momentum cut-off A come down to 10®-5x10° GeV when m = 
160 GeV is taken. This could greatly alleviate the fine-tuning prob- 
lem. The Higgs boson °,° will obey the mass constraint 2 
Mt<Mgos <2 my. The maximal number of the allowed heavy 
fermion generations is estimated and the possible compositeness 
origin of the effective four-fermion interactions is discussed. (au- 
thor). 13 refs, 3 tabs. 


17870 (IC--92/289) Four-fermion interactions from n gener- 
ations and minimal dynamical breaking of electroweak gauge 
group. Zhou Bangrong. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [22p.] Order Number 
DE93616862. Source: OSTI; NTIS (US Sales Only); INIS. 

The n fermion generation extension of the Nambu-Jona Lasinio 
(NJL) mechanism of spontaneous breaking of the electroweak 
gauge group Su; (2)xUy(1) is proven in the bubble approximation. 
When both the minimal Higgs condition and the gap equation are 
satisfied, the explicit calculations of the propagators for bound 
states indicate that only a neutral massive Higgs boson, a neutral 
and two charged massless Goldstone bosons emerge from the the- 
ory and they are now some definite combinations of the spin-zero 
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bound state modes consisted of the n generations of fermions. The 
mass of the Higgs boson is restricted between the double mass of 
the lightest and the heaviest fermions but more approaches the lat- 
ter. We also give the inverse propagators for the charged and the 
neutral electroweak gauge bosons including the insertion of the 
three Goldstone bosons in the vacuum polarizations and display 
the composite Higgs mechanism generating the masses of the W> 
and Z° bosons. (author). 9 refs. 


17871 (IC—92/301) The ring structure of chiral operators 
for minimal models coupled to 2D gravity. Sarmadi, M.H. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[8p.] Order Number DE93613119. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The BRST cohomology ring for (p,q) models coupled to gravity is 
discussed. In addition to the generators of the ghost number zero 
ring, the existence of a generator of ghost number - 1 and its 
inverse is proved and used to construct the entire ring. Some com- 
ments are made regarding the algebra of the vector fields on the 
ring and the supersymmetric extension. (author). 13 refs. 


17872 (IC-92/316) S' x S? as a bag membrane and its 
Einstein-Wey! geometry. Rosu, H. International Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1992. [9p.] Order Number 
DE93613149. Source: OSTI; NTIS (US Sales Only); INIS. 

In the hybrid skyrmion in which an anti-de Sitter bag is embed- 
ded into the skyrmion configuration a S’ x S* membrane is lying 
on the compactified spatial infinity of the bag. The connection be- 
tween the quark degrees of freedom and the mesonic ones is 
made through the membrane. This 3-dimensional manifold is at the 
same time Weyl-Einstein space. We present what is known until 
the present time to people working in the differential geometry of 
these spaces. (author). 11 refs. 


17873 (IC—92/328) Planck scale effects on the Majoron. 
Akhmedov, E.Kh. (international School of Advanced Studies, Tri- 
este (Italy)); Berezhiani, Z.G.; Mohapatra, R.N.; Senjanovic, G. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [9p.] (UMDHEP-—93-020;LMU—1 2/92;SISSA-149/92/EP.). Or- 
der Number DE93613120. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The hypothesis that non-perturbative gravitational effects lead to 
explicit breaking of global symmetries is considered in the context 
of Majoron models. We find that the nonvanishing Majoron mass 
generated by these effects can overclose the universe unless the 
massive Majoron is unstable. The cosmological mass density con- 
straints can then be satisfied only if Vg, < 10 TeV, where Vp, is 
the scale of B - L symmetry breaking. (author). 10 refs. 


17874 (IC-92/338) The AS = 1 effective non-leptonic La- 
grangian in the standard model: Dimension eight operators. 
Penin, A.A. (AN SSSR, Moscow (Russian Federation). Inst. 
Yadernykh Issledovanij); Pivovarov, A.A. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [7p.] Order Number 
DE93616863. Source: OSTI; NTIS (US Sales Only); INIS. 

The effective non-leptonic AS = 1 Lagrangian up to dimension 
eight operators is derived within the Standard Model to the leading 
order in strong interactions. An application of the obtained results 
for solving the long standing problem of the considerable enhance- 
ment of the AT = 1/2 amplitudes in kaon decays is briefly 
discussed. (author). 7 refs. 


17875 (IC-92/353) On relation between distribution func- 
tions in hard and soft processes. Kisselev, A.V. (international 
Centre for Theoretical Physics, Trieste (Italy)); Petrov, V.A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[24p.] Order Number DE93619781. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that in the particle-exchange model the hadron- 
hadron scattering amplitude admits parton-like representation with 
the distribution functions coinciding with those extracted from deep 
inelastic processes. (author). 13 refs. 


17876 (IC—92/368) Standard model without Higgs particles. 
Kovalenko, S.G. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1992. [10p.] Order Number DE93616864. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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A modification of the standard model of electroweak interactions 
with the nonlocal Higgs sector is proposed. Proper form of nonlo- 
cality makes Higgs particles unobservable after the electroweak 
symmetry breaking. They appear only as a virtual state because 
their propagator is an entire function. We discuss some specific 
consequences of this approach comparing it with the conventional 
standard model. (author). 12 refs. 


17877 (I\C-92/387) Cosmological restrictions on 
conformally-invariant SU(5) GUT models. Esposito, G. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Miele, G.; 
Rosa, L. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1992. [26p.] Order Number DE93619770. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Dirac’s theory of constrained Hamiltonian systems is applied to 
the minimal conformally-invariant SU(5) grand-unified model stud- 
ied at 1-loop level in a de Sitter universe. For this model, which 
represents a simple and interesting example of GUT theory and at 
the same time is a step towards theories with large gauge group 
like SO(10), second-class constraints in the Euclidean-time regime 
exist. In particular, they enable one to prove that, to be consistent 
with the experimentally established electroweak standard model 
and with inflationary cosmology, the residual gauge-symmetry 
group of the early universe, during the whole de Sitter era, is 
bound to be SU(3)xSU(2)xU(1). Moreover, the numerical solution 
of the fied equations subject to second-class constraints is ob- 
tained. This confirms the existence of a sufficiently long de Sitter 
phase of the early universe, in agreement with the initial assump- 
tions. (author). 11 refs, 3 figs. 


17878 (iIC—92/405) Nielsen’s identity and gluon condensa- 
tion at finite temperature. Skalozub, V.V. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [13p.] Order Number 
DE93619780. Source: OSTI; NTIS (US Sales Only); INIS. 

The gauge dependence problem of the gluon field zero compo- 
nent condensate, Ap=const, is investigated in finite temperature 
SU(3) gluodynamics. The two-loop effective action W(Ao,é) is re- 
calculated in the background R; gauge. The obtained result 
somewhat differs from that of other authors. By straightforward cal- 
culation it is shown that W(Ao,é) satisfies the Nielsen (the Ward 
type) identity. Thus, the gauge invariance of the gluon condensa- 
tion phenomenon is proved. (author). 14 refs. 


17879 (IFVE-OTF-91-171) Proton spin: the role of quark- 
gluon and hadron degrees of freedom. Kiselev, A.V.; Petrov, 
V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. [45p.] (In Russian). Order Number DE93616867. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Teor. Mat. Fiz. 

A theoretical analysis of the proton spin structure is conducted 
both in terms of parton and hadron fields. Diagonal matrix element 
(ME) of the axial singlet quark current appears to be the object of 
consideration of the given review. This ME describes the total 
quark contribution to the spin part of the proton angular momen- 
tum, and its component vaiues are directly linked with the 
experimentally measured values. 69 refs.; 8 figs. 


17880 (IHEP-OTF—92-31) Confinement phase transition in 
gluodynamics. Sveshnikov, N.A.; Timoshenko, E.G. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1992. [10p.] (IFVE-OTF-92-31.). Order Number DE93616868. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the effective free energy of SU(2)-gluodynamics 
were continued. The earlier used Ansatz is shown to be the only 
one which provides stability. The generalization for the SU(3) group 
has been obtained. 9 refs.; 2 figs.; 1 tab. 


17881 (INIS-mf-13382) Second research workshop on 
Quantum Optics. Weizmann Inst. of Science, Rehovoth (Israel). 
22 Jun 1992. [47p.] (CONF-9206338-: 2. research workshop on 
quantum optics, Rehovot (Israel), 22-26 Jun 1992). Order Number 
DE93612893. Source: OSTI; NTIS (US Sales Only); INIS. 

Some new researches in quantum nonlinear optics and quantum 
electrodynamics were presented in the workshop. (author). 
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17882 (INIS-mf-13462) A spectator model for deep inelas- 
tic scattering. Meyer, H. Vrije Univ., Amsterdam (Netherlands). 17 
Feb 1992. [100p.] Order Number DE93618695. Source: OSTI; 
NTIS; INIS. 

Includes summary in Dutch. 

Deep inelastic scattering of leptons off hadrons has proven to be 
an excellent tool to probe the elementary structure of hadrons. It 
has shown the ‘existence’ of quarks in the nucleon. It has also pro- 
vided one of the clearest test of the fundamental theory of the 
strong interactions, quantum chromodynamics (QCD). The above 
main aspects of deep inelastic scattering will be discussed in this 
chapter. In chapter two a general introduction to one specific 
model, the spectator model will be given. In a simple picture of the 
nucleon the spectator is a diquark system. Using field theoretical 
methods one is able to treat all the kinematics in a correct way and 
assure the validity of QCD-based sum rules. In chapter 3 the 
effects of interactions between quarks and gluons and the subse- 
quent Q*2* evolution of structure functions are treated, as well as 
some of the problems arising at small x. This will be applied to the 
diquark. spectator model in chapter 4, leading to various results 
that can be compared to the experiments. Finally the application of 
the same formalism to nuclear structure functions is treated in 
chapter 5 in connection with quark exchange effects in nuclei. 68 
refs.; 31 figs.; 6 tabs. 


17883 (INIS-mf-13463) Applications of supersymmetric 
quantum mechanics. Rietdijk, R.H. Amsterdam Univ. (Nether- 
lands). 2 Sep 1992. [114p.] Order Nurnber DE93618688. Source: 
OSTI; NTIS; INIS. 

Includes summary in Dutch. 

The central subject of the thesis is the spinning particle model. It 
is a theory describing in a pseudoclassical way a Dirac particle 
which moves in an arbitrary d-dimensional space-time.in addition to 
space-time coordinates, the particle has spin which is described in 
terms of anti-commuting coordinates. Along the particles world line 
there is a super-symmetry between the fermionic spin variables 
and the bosonic position coordinates of the particle. It is straightfor- 
ward to quantisize this model giving rise to supersymmetric 
quantum mechanics. The model does indeed describe a particle 
with spin 1/2, like a quark or an electron. There are two aspects of 
this model which is studied extensively in this thesis. First, to in- 
vestigate the symmetries of the spinning particle on an arbitrary 
Riemannian manifold. Second, attention is drawn to the application 
of supersymmetric quantum mechanical models (i.e. spinning parti- 
cle models) defined on an arbitrary Riemannian manifold to the 
calculation of anomalies in quantum field theories defined on the 
same manifold. (author). 49 refs.; 7 figs. 


17884 


(INIS-SU-330) Potential quark model for stationary 
states of non-strange baryons. Inopin, E.V.; Inopin, A.E. Go- 


sudarstvennyj Komitet po lIspol’zovaniyu 
SSSR, Moscow (Russian Federation). Tsentral’ny} Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1989. [37p.] (In Russian). Order 
Number DE93613150. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration of physics of non-strange baryon resonances of 
even and odd parity from the view point of quark models is carried 
out. The papers of Karl-lsgur, Cuttkovsky-Forsyth et al., who calcu- 
lated masses of N-, A-resonances are analysed. It is shown that 
the suggested model satisfactorily describes mass spectrum of N-, 
A-resonances, predicting splitting of certain known resonances and 
occurence of new not yet ascertained resonances. 25 refs.; 6 tabs. 


17885 (INP-MSU—91-42-236) Behaviour of the intermittency 
exponents and a quark-gluon plasma formation in the heavy 
jon collisions. Levchenko, B.B. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1991. [9p.] (NIIYaF-MGU-—91-42-236.). Order 
Number DE93616869. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the multiple scattering model of nucleus- 
nucleus collision the normalized factorial moments of q particle are 
calculated and the behaviour of the anomalous fractal dimensions 
d, are analyzed. If any collective effects are absent for central colli- 
sions of heavy nuclei all d, vanish and no possibility to discriminate 
the effects of multiple scattering in nuclei, the first order phase tran- 
sition and self-similar cascade mechanism of particle production in 
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intranuclei subprocesses. Existence of a q dependence of d, for 
central collisions of heavy nuciei can be a signature of particle pro- 
duction processes like the second order phase transition. 10 refs. 


17886 (ITP-91-103) Filamentation instability of hot quark- 
gluon plasma with hard jet. Pavienko, O.P. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [12p.] Order Num- 
ber DE93617679. Source: OSTI; NTIS (US Sales Only); INIS. 

The filamentation instability of the quark-gluon plasma (QGP) 
caused by the hard jet of colored partons propagating through 
QGP is considered. The analysis is carried out with the successive 
account of plasma dispersion characteristics related to the 
expected high temperature of the quark-gluon matter in ultrarela- 
tivistic nuclear collisions. It is pointed to the opportunity for the 
diagnostics of the QGP initial temperature using hard jets on the 
basis of the filamentation effect. 16 refs.; 2 figs. (author). 


17887 (ITP-92-10) Gluon gas viscosity in nonperturbative 
region. Il'in, S.V.; Mogilevskij, O.A.; Smolyanskij, S.A.; Zinov'ev, 
G.M. AN Ukrainskoj SSR, Kiev (Ukraine). inst. Teoreticheskoj 
Fiziki. 1992. [12p.] Order Number DE93617680. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Using the Green-Kubo-type formulae and the cutoff model moti- 
vated by Monte Carlo lattice gluodynamics simulations we find the 
temperature behaviour of shear viscosity of gluon gas in the region 
of deconfinement phase transition. 22 refs.; 1 fig. (author). 


17888 (ITP-92-12) Gauge independence of the Ao9- 
condensate. Skalozub, V.V. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1992. [12p.] Order Number 
DE93617681. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of gauge dependence of the zero gauge field 
component condensate. A,=const, in the framework of finite tem- 
perature SU(2) gluodynamics is investigated. In straight-forward 
calculations it is shown that the two-loop effective action W(Ao,¢) 
satisfies the generalized Nielsen identity. Thus, the gauge invari- 
ance of the A,-condensation is proved. 12 refs. (author). 


17889 (JINR-E-4-91-574) Regularization of the multipolar 
form of quantum electrodynamics. Shirokov, M.|. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1991. [14p.] Order Number DE93616865. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys. A. 

The multipolar form of quantum electrodynamics has been pro- 
posed by Power, Zienau et al. It is widely used in nonrelativistic 
calculations but has the deficiency: its Hamiltonians has a 
divergent operator term. It is shown that the divergency can be re- 
moved by a regularization of the unitary transformation which 
converts the Coulomb gauge into the multipolar form. The regular- 
ized multipolar form is proven to have the same ultraviolet radiative 
divergencies as the Coulomb gauge electrodynamics. It is also 
demonstrated that the interaction with soft photons is represented 
by the usual electric dipole term eqE and interatomic Coulomb in- 
teractions persist to be absent. 17 refs.; 2 figs. 


17890 (LA-UR-93-547) Time evolution of the quark-gluon 
plasma. Cooper, F. (Los Alamos National Lab., NM (United 
States)). Los Alamos National Lab., NM (United States). [1993]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930173-2: HIPAGS meeting, 
Cambridge, MA (United States), 14-17 Jan 1993). Order Number 
DE93008703. Source: OSTI; NTIS; INIS; GPO Dep. 

We review progress in our understanding the production and 
time evolution of the quark gluon plasma starting with boost invari- 
ant initial conditions in a filed theory model based on the 
Schwinger mechanism of particle production via tunneling. 


17891 (LUNFD6-TFME-—1024-1-6-1992) Phenomenological 
aspects of multiparticle production. Nilsson, Anders. Lund Univ. 
(Sweden). Dept. of Theoretical Physics. Nov 1992. [8p.] Order 
Number DE93621431. Source: OSTI; NTIS; INIS. 

Different phenomenological aspects of multiparticle production 
are studied. The paper in this thesis are made with or in the frame- 
work of phenomenological models and in particular the Lund String 
fragmentation model and the dipole cascade model. We show that 
we can define anomalous dimensions locally in rapidity space. For 
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deep inelastic scattering these dimensions are different in different 
parts of phase space. We study intermittency and fractal properties 
of the parton cascade. To this end, we make use of a curve, the x- 
curve, defined on the parton level that smoothly follows the colour 
ordered parton momenta. It is shown that this curve has fractal 
properties with a dimension equal to 1 + \/as/2x. We study the 
distribution of the x-curve in rapidity and/or azimuthal angle and 
observe that the dimensions calculated from the scaled normal 
moments are essentially equal for the distribution in rapidity, in az- 
imuthal angle or the distribution in both variables. Analytical results 
for these distributions are presented. We present a toolkit, written 
in C++ for event generation in high energy physics, intended to 
provide a transparent and generic programming environment for 
Monte Carlo simulations in high energy physics. We present an al- 
ternative approach to the Lund String fragmentation model. This 
new method is based on an energy momentum description of the 
hadronization process, as opposed to the traditional JETSET Monte 
Carlo, which describes the fragmentation in spacetime. (au). 


17892 (RAL—92-058) A comment on the quark mixing in the 
supersymmetric SU(4),0(4) GUT model. Ranfone, S. Rutherford 
Appleton Lab., Chilton (United Kingdom). Aug 1992. [9p.] Order 
Number DE93613121. Source: OSTI; NTIS (US Sales Only); INIS. 

The SU(4) x O(4) and the “flipped” SU(5) x U(1) models seem to 
be the only possible Grand Universal Theories (GUT’s) derivable 
from string theories with Kac-Moody level K=1. Naively, the SU(4) 
x O(4) model, at least in its minimal GUT version, is characterized 
by the lack of any mixing in the quark sector. In this "Comment” we 
show that, although some mixing may be generated as a conse- 
quence of large vacuum-expectation-values for the scalar partners 
of the right-handed neutrinos, it turns out to be too small by sev- 
eral orders of magnitude, in net contrast with our experimental 
information concerning the Cabibbo mixing. Our result, which 
therefore rules out the minimal SU(4) x O(4) GUT model, also ap- 
plies to “flipped” SU(5) x U(1) in the case of the embedding in 
$O(10). (Author). 


17893 (UWThPh-1991-63) Covariant QED without indefinite 
metric. Thirring, W.; Narnhofer, H. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. 3 Apr 1992. [15p.] Order Number 
DE93615613. Source: OSTI; NTIS (US Sales Only); INIS. 

We construct for the linearized Higgs model a representation of 
the field operators in a Hilbert space H with the following features: 
(1) H has a positive definite metric but is nonseparable. (2) The 
vacuum is gauge invariant. (3) The gauge variant operators exist 
only in their exponentiated form as unitaries. (4) There is a sub- 
space of H where A,,’* is represented by 0. (authors). 


17894 (UWThPh—1992-16) Dispersion relation approach to 
the anomaly in 2 dimensions. Adam, C.; Bertimann, R.A.; Hofer, 
P. Vienna Univ. (Austria). inst. fuer Theoretische Physik. 8 Apr 
1992. [11p.] Order Number DE93615614. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We calculate the chiral anomaly in 2 dimensions within a disper- 
sion relation approach and we compare its features with the 
n-dimensional regularization scheme. (authors). 


17895 (VAEC-A-004) Calculation of quark-gluon system 
background state energy. Cao Chi (Dept. of Theoretical and Com- 
putational Physics (Vietnam)); Le Doan Phac. Viet Nam National 
Atomic Energy Commission, Ha Noi (Viet Nam). 1990. [10p.] Order 
Number DE93621432. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper the background energy of a system consisting of 
quarks and gluons is calculated up to the second order of g in the 
perturbative QCD by using the adiabatic method invented by Gell- 
Mann and Low. (author). 5 refs. 


17896 (WIS-PH-92-73) Correlations in the actions of pert 
odic orbits derived from quantum chaos. Argaman, N. 
(Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics); 
Doron, E.; Keating, J.; Kitaev, A.; Sieber, M.; Smilansky, U. Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Physics. Sep 
1992. [11p.] Order Number DE93616866. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Based on semiclassical considerations, we derive universal ex- 
pressions for a weighted two-point correlation function of actions of 
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classical periodic orbits in chaotic systems. The derivation is based 
on the assumption that the semiclassical approximation succeeds 
in reproducing the results of Random Matrix Theory for the level 
statistics, even for times which exceed the Heisenberg time. A nu- 
merical study confirms the presence of these unexpected action 
correlations in three classically chaotic systems. We finally discuss 
the intimate relationship with the correlation between pairs of 
primes. (author). 
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Refer also to citation(s) 16870, 17053, 17757, 17804, 17805, 
17806, 17807, 17858, 17875, 18032, 18091, 18092, 18113, 18135, 
18597 


17897 (ANL-HEP-CP-93-02) Spin observables in large t 
elastic N-N scattering. Ramsey, G.P. (Loyola Univ., Chicago, IL 
(United States). Dept. of Physics). Argonne National Lab., IL 
(United States). High Energy Physics Div. 11 Jan 1993. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-921131—8: 10. international symposium 
on high-energy spin physics, Nagoya (Japan), 9-14 Nov 1992). Or- 
der Number DE93009211. Source: OSTI; NTIS; INIS; GPO Dep. 

We present model amplitudes for pp—+pp elastic scattering in the 
intermediate hard scattering kinematic regime: mp? <\t |< s, and 
apply them to the calculation of spin observables. In this region, 
the t-dependent Landshoff amplitudes have a significant contribu- 
tion to the spin observables. Helicity non-conserving effects may 
also play a major role in this regime. Specific QCD motivated pre- 
dictions for the spin observables can be tested at polarized proton 
beam facilities. A program is suggested for elastic polarized proton 
scattering experiments in this kinematic region, which can be used 
to test the foundations of exclusive QCD. 


17898 (BNL-70302) [K,_ semileptonic decay]: Foreign trip 
report, January 30-February 7, 1993. Littenberg, LS. 
Brookhaven National Lab., Upton, NY (United States). 8 Feb 1993. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE93008938. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

| accomplished a number of objectives during a one week visit to 
Japan. | travelled to the KEK laboratory to consult with the E787 
collaborators there. We exchanged information on the progress of 
the E787 upgrade and on future R&D. | spoke with the Director, 
Vice-Director, and Physics Dept head, emphasizing the need for 
their support of our experiment. | then travelled to the U. of Tokyo 
Institute of Nuclear Studies where | consulted with E787 collabora- 
tors there and reviewed the facilities and plans for testing our 
high-field phototubes there. | also spoke to the Director of the Insti- 
tute. While there | gave a colloquium on the BNL rare K decay 
program. | then travelled to Hamamatsu with two of my collabora- 
tors to review the progress of the Hamamatsu Photonics 
Corporation on our order of high-field phototubes. We toured the 
factory and spoke with many of their engineers. We next travelled 
to Kyoto to visit the Horiba factory. We discussed the capacity of 
the Horiba Corporation to supply pure Csi for the E787 upgrade. 
We next went to Osaka where | gave a seminar on the AGS pro- 
ton program. | consulted with physicists there on K decay and on 
the use of pure Csi as a detector. 


17899 (BONN-IR-92-40) Inclusive production of ¢, K*® and 
anti K*° with photon, pion, and kaon beams at the CERN Q 
spectrometer. Gebert, F.D. Bonn Univ. (Germany). Physikalisches 
Inst.; Bonn Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet. Oct 1992. 185p. (In German). Order Number 
DE93774827. Source: OSTI; NTIS (US Sales Only); INIS. 

The inclusive production of (1020), K*°(892) and anti K*°(892)- 
mesons was measured in yp, t*p and K=p collisions at beam 
energies of 65 GeV < E, < 175 GeV and E, , = 80, 140 GeV, 
respectively. Cross sections were determined for all beams and en- 
ergies as function of Feynman-x (0 < x¢ < 1) and transverse 
momentum (0 < pr < 1.5 GeV for ®, 0 < py < 1.8 GeV for K*°, 
anti K*°). The @-signal was quantified by fits to K*K—-spectra, the 
K*°/anti K*° in K*2—*-spectra. Mass and width of all resonances 
are found consistent with the values of the particle data group. 
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Whereas the pr-behaviour of the cross section in the central region 
is the same for every beam, the x--distributions show differences 
between the beams. Production at x- < 0.7 can be interpreted in 
terms of the Parton-Fusion model, allowing to determine the struc- 
ture of the beamparticles and treating the photon in the 
VMD-hypothesis. High-xe regions show distinct decay angular dis- 
tributions characteristic of spin-dependent production mechanisms. 
(orig.). 


17900 (CEA-DAPNIA-SPP--92-05) Measurement of heavy 
flavour production at LEP by their electron decay in ALEPH 
experiment. Monnier, E. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. d'Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de I’instrumentation Asso- 
ciee; Paris-6 Univ., 75 (France). Dec 1991. [232p.] (In French). 
Order Number DE93617707. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In a first theoretical part, this thesis presents the main results 
about the Z° decays in heavy flavours, deduced from the Standard 
Model. Quark fragmentation are briefly developed. Semileptonic 
decays are explained and finally, the main models that are used to 
describe decay processes. In the experimental second part, 
ALEPH detector is described, electron identification means and 
methods, presented and the electromagnetic calorimeter calibra- 
tion, studied. In the last part, the bidimensional distribution of 
momentum-transverse momentum of selected electrons is anal- 
ysed and simulated. The monitoring of background noise and 
systematic errors are also presented. Finally, the physical results 
that have been obtained in this study, are given and discussed. 


17901 (DESY—92-123A) Et*e- collisions at 500 GeV: The 
physics potential. Proceedings of the workshop - Munich, An- 
necy, Hamburg, February 4 to September 3, 1991. Pt. A. 
Zerwas, P.M. (ed.). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Aug 1992. 489p. Order Number 
DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report the physics potential of e*e~ colliders in the first 
phase up to a c.m. energy of ,/s=500 GeV is assessed. A lumi- 
nosity of L=10°° cm-? sec-' has been assumed in general, 
leading to an integrated luminosity of about fL=10 fo-' per year. 
See hints under the relevant topics. (orig./HSI). 


17902 (DESY-92-123A, pp. 11-30) Higgs in the Standard 
Model. Djouadi, A. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)); Haidt, D.; Kniehl, B.A.; Zerwas, P.M.; Mele, 
B. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Aug 1992. In E*e~ collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. Pt. A. 489p. Order 
Number DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

We concentrate on the specific theoretical problems of the Higgs 
search in e*e~ colliders. After an update of the decay properties of 
the Higgs particle in the intermediate mass range, we discuss in 
detail the Higgs production through the bremsstrahl mechanism 
and the fusion processes. The discussion includes a summary of 
the electroweak radiative corrections. Proper weight is also given 
to the main background processes and the strategies to reject the 
background events. (orig/HSI). 


17903 (DESY-—92-123A, pp. 31-36) Radiative corrections to 
ete — ZH. Denner, A. (CERN, Geneva (Switzerland)); Kniehl, 
B.A.; Kueblbeck, J. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Aug 1992. In Ete- collisions at 500 GeV: 
The physics potential. Proceedings of the workshop - Munich, An- 
necy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The process ete~ -+ ZH will be the dominant source of 
Standard-model Higgs bosons at future ete— (super)colliders with 
centre-of-mass (CM) energies up to 500 GeV. Its cross section can 
only be calculated with an accuracy which is comparable to the ex- 
perimental precision if one-loop radiative corrections are taken into 
account. Here we briefly report the main results of two recent inde- 
pendent calculations, which agree with each other within computer 
precision: one was performed using the algebraic manipulation 





packages FeynArts and FeynCalc, the other one by hand. (orig./ 
HSI). 


17904 (DESY—92-123A, pp. 37-62) Intermediate mass Higgs 
searches at 300-500 GeV e*e~ linear colliders. Grosse Wies- 
mann, P. (CERN, Geneva (Switzerland)); Haidt, D.; Schreiber, H.J. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In E*e- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. A. 489p. Order Number 
DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

Prospects to observe the Standard Model Higgs particle at future 
e*te-linear colliders with a center of mass energy between 300 
and 500 GeV are investigated. The searches concentrate on 
masses ranging from Mz to 2 Mz. Convincing signals can be ex- 
tracted for both the bremsstrahl and the WW fusion process given 
an integrated luminosity of 10 fo-". (orig.). 


17905 (DESY-92-123A, pp. 107-131) Testing the neutral 
Higgs sector of the M.S.S.M. with a 300-500 GeV ete- collider. 
Janot, P. (Lab. de l'Accelerateur Lineaire, IN2P3-CNRS, and Univ. 
de Paris-Sud, 91 - Orsay (France)). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. A. 489p. Order Number DE93774694. Source: OST]; 
NTIS (US Sales Only); INIS. 

In order to search for the three neutral Higgs bosons h, H and A 
predicted by the Minimal Supersymmetric extension of the Stan- 
dard Model (MSSM), an analysis of the final state +*7~qanti q is 
developed. This single analysis would lead either to rule out the 
MSSM with a 300 to 500 GeV electron-positron collider if no signal 
were detected, or to find one scalar (and standard-like) Higgs bo- 
son via the production processes ete~ — hZ and/or e*e~ — HZ. 
The case of an “invisible” Higgs boson is also treated and leads to 
the same conclusions. Furthermore, if ma < or approx. 200 GeV/ 
c*, h, H and A would show up together thanks to the complemen- 
tary processes ete — hA or HA, thus allowing to disentangle the 
MSSM Higgs sector from the Standard Model one. (orig.). 


17906 (DESY—92-123A, pp. 133-149) Charged Higgs pro- 
duction at high energy linear colliders. Eeroia, P. (CERN, 
Geneva (Switzerland)); Sirkka, J. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete- 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. A. 489p. Order Number DE93774694. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We study the feasibility to find charged Higgs particles with fu- 
ture linear colliders providing electron-positron collisions at 
center-of-mass energies around 500 GeV. Given the complex de- 
cay modes of the charged Higgs particle, clean electron-positron 
collisions are well suited for this search. While hadron colliders will 
offer opportunities for the minimal Higgs search, linear colliders are 
able to complete the picture of the Higgs family(ies) of the 
Standard model by giving complementary information of the non- 
minimal Higgs sector. It is shown that the mass resolution can be 
improved by using kinematical constraints in the event reconstruc- 
tion, if the collision energy provided by the accelarator is not 
severely affected by beamstrahlung effects. (orig.). 


17907 (DESY—92-123A, pp. 151-164) Gauge boson produc- 
tion in ete--collisions at high energies. Beenakker, W.; 
Berends, F.A.; Denner, A. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. in Ete- collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

One of the most interesting classes of processes at high energy 
e*e~-colliders is gauge boson production. We discuss these pro- 
cesses in the energy range from 500 GeV up to 2 TeV, where the 
associated cross sections are large, i.e. in the pb range. We 
mainly focus on the process e*e~ —+ WtW- within the Standard 
Model (SM) at 500 GeV. (orig./HSI). 


66 PHYSICS 
6623 Specific interactions, Decays and Processes 


17908 (DESY—92-123A, pp. 165-169) A complete O(a) 
Monte Carlo event generator for ete — W*W~(+). Martinez, 
M. (CERN, Geneva (Switzerland)). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In E*te- 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. A. 489p. Order Number DE93774694. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

The Monte Carlo event generator implementation of a complete 
O(a) calculation for ete— — W*tW~(+) is reported. The actual use 
of this generator for understanding how to handle the effect of ra- 
diative corrections at \/s « 500 GeV is discussed. (orig.). 


17909 (DESY-92-123A, pp. 171-177) Numerical results for 
ete- — W*W-. Sack, T. (Max-Planck-institut fuer Physik, 
Werner-Heisenberg Inst., Muenchen (Germany)). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
In Ete~ collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. Pt. A. 489p. Order Number DE93774694. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We give the numerical results for the differential and total cross 
section of polarized W-pair production based on a complete O(a) 
calculation in the electroweak standard model. The sensitivity of 
these predictions on the top quark and Higgs boson mass is stud- 
ied for the total cross section as well as for the forward-backward 
(Arg) and central-edge (Ace) asymmetries. (orig.). 


17910 (DESY—92-123A, pp. 179-185) Approximations for 
e*e~ — W*tW-. Denner, A. (CERN, Geneva (Switzerland). Theory 
Div.); Dittmaier, S.; Fleischer, J.; Kneur, J.L.; Kolodziej, K.; Kuroda, 
M.; Schildknecht, D. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Aug 1992. In Ete collisions at 500 GeV: 
The physics potential. Proceedings of the workshop - Munich, An- 
necy, Hamburg, February 4 to September 3, 1991. Pt. A. 489Qp. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The one-loop corrected amplitudes for ete — W*W- can be 
represented by an improved Born approximation. This means that 
instead of the twelve independent amplitudes relevant for the com- 
plete one-loop corrections only three are required for a sufficiently 
accurate approximation. This can be shown by reformulating exist- 
ing one-loop results. Below we give two different representations of 
the complete one-loop amplitudes and discuss the quality of the 
improved Born approximations derived from those. In addition, we 
give a crude approximation for the Born like amplitudes and com- 
pare the total cross section obtained in this approximation with the 
complete one-loop result. (orig/HSI). 


17911 (DESY-92-123A, pp. 187-193) Higher order QED cor- 
rections to IVB pair production. Cacciari, M. (Pavia Univ. (italy). 
Dipt. di Fisica Nucleare e Teorica); Deandrea, A.; Montagna, G.; 
Nicrosini, O. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Aug 1992. In E*e- collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. Pt. A. 489p. Order 
Number DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

The evaluation of leading log initial state QED corrections to 
ete — WW, ZZ, Z+, v7 is considered. The contributions of higher 
order corrections compared with the O(a) ones are computed by 
using the structure function formalism and their numerical relevance 
for some experimental cuts is studied up to the TeV region. (orig.). 


17912 (DESY—-92-123A, pp. 195-201) Resummation of 1Pl 
O(a) fermion loop corrections to ete — W*W- at high ener- 
gles. Beenakker, W. (CERN, Geneva (Switzerland). Theory Div.). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In Ete- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. A. 489p. Order Number 
DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we concentrate on the resummation of the 1PI O(a) 
fermion loops. We try to give some idea of the size of the complete 
scope of large fermionic corrections. (orig/HSI). 
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17913 (DESY—92-123A, pp. 203-209) Status of the O(a) cal- 
culation of ete~ — WtW- — 4f(+7). Aeppli, A. (Brookhaven 
National Lab., Upton, NY (United States)). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete~ 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. A. 489p. Order Number DE93774694. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We consider the full process ete~ — W*tW- — 4f. We show 
that the off-shell effect are sizeable and comparable to radiative ef- 
fects. We give the exact results for hard bremsstrahlung processes 
ete — (4f + -) and the results for the O(a) improved cross sec- 
tions for ete — W*W7 including photon radiation. The status of 
the virtual corrections to the 4f-process is described. (orig.). 


17914 (DESY—92-123A, pp. 211-215) Probing the WWZ ver- 
tex at a 500 GeV e*e~ collider. Ambrosanio, S. (Rome-1 Univ. 
(Italy). Dipt. di Fisica); Mele, B. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In E*e~ collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We study cross sections and distributions for the process 
e+e —Z°vanti v versus the possible C and P conserving anoma- 
lous couplings in the trilinear gauge vertex WWZ, Kz and Xz, 
defined in the following interaction lagrangian density. (orig/HSI). 


17915 (DESY—92-123A, pp. 217-221) ZWW production at 
e*e- colliders. Kalinowski, J. (Technische Univ. Muenchen, 
Garching (Germany). Physik-Dept.). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. Contract 
BMFT 06TM761. In E*e- collisions at 500 GeV: The physics po- 
tential. Proceedings of the workshop - Munich, Annecy, Hamburg, 
February 4 to September 3, 1991. Pt. A. 489p. Order Number 
DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

We examine the ZWW production at future e*e~ colliders with 
¢.m. energy 500-2000 GeV. This mode provides tests of triple and 
quartic gauge boson couplings and of a Higgs boson if its mass is 
in the range 160-700 GeV. We discuss cross sections for given 
helicities of the final state gauge bosons and the role of beam po- 
larization. (orig.). 


17916 


(DESY—92-123A, pp. 223-252) Experimental aspects 
of gauge boson production in e*e~ collisions at ,/s=500 GeV. 
Frank, M. (Max-Planck-inst. fuer Physik, Muenchen (Germany)); 


Settles, R.; Maettig, P.; Zeuner, W. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. A. 489p. Order Number DE93774694. Source: OSTI; 
NTIS (US Sales Only); INIS 

The experimental quality of the determination of the electroweak 
three boson couplings at a linear ete~collider is discussed. The 
process ete~ — WtW- at ac.m. energy of 500 GeV is simulated 
and three observables are considered the total cross section o, the 
double differential production and decay angular distributions d@a/d 
cos 6 d cos @*, the extraction of the longitudinally polarized com- 
ponent do,/d cos 6. If one W decays leptonically and the other one 
hadronically, one obtains a signal with high efficiency and virtually 
no background. An integrated luminosity of 10fo—', corresponding 
to a year of data taking, allows measurements of the couplings to 
better than 6K, 6A « 0.01. The extraction of the longitudinally po- 
larized component can be performed to about 10% accuracy. 
Essential detector requirements are a good electron and muon 
identification, whereas the results are largely independent of the 
energy resolution for jets. The angular interval for accepting events 
should be as large as possible. Effects of bremsstrahlung or beam- 
strahlung are controllable. (orig.). 


17917 (DESY-92-123A, pp. 393-395) QCD studies at a 500 
GeV e*e~ linear collider. Azuelos, G.; Bethke, S.; Boer, W. de; 
Cowan, G.; Igo-Kemenes, P.; Jeremie, H.; Kapusta, F.; Khoze, V.; 
Marshall, R.; Ricker, A.; Sjoestrand, T.; Webber, B. QCD500 Study 
Group. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Aug 1992. In Ete collisions at 500 GeV: The physics 
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potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. Pt. A. 489p. Order 
Number DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM CHROMODYNAMICS/ 
electron-positron interactions; ELECTRON-POSITRON INTERAC- 
TIONS/annihilation; STRING MODELS; GEV RANGE 100-1000; 
LIMITING FRAGMENTATION; WEAK PARTICLE DECAY; INCLU- 
SIVE INTERACTIONS; COHERENT PRODUCTION; MULTIPLE 
PRODUCTION; ANNIHILATION; JET MODEL; HADRONS; TOP 
PARTICLES; QUARKS; COUPLING CONSTANTS; STRONG IN- 
TERACTIONS 


17918 (DESY—92-123A, pp. 397-414) Hadronic event selec- 
tion and jet physics at 500 GeV. Bethke, S. (Heidelberg 
Univ. (Germany). Physikalisches Inst.). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete7 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. A. 489p. Order Number DE93774694. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Model simulations of hadronic final states and the effects of ini- 
tial state photon radiation and of beamstrahlung at a future ete— 
linear collider with 500 GeV c.m. energy are studied. A procedure 
to select hadronic events from the annihilation process into light 
quark qanti q(g...) events is described, where the contributions of 
top quark production and of W and Z° boson pair events are 
reduced to a low level. This event selection enables to perform sig- 
nificant tests of perturbative QCD from analyses of jet production, 
hadronic event shapes and particle spectra. The influence of non- 
perturbative hadronization effects will be significantly decreased at 
Ecm = 500 Ge V if compared with presently available energies. 
Studies of jet production rates will substantially increase the experi- 
mental evidence for asymptotic freedom, especially if the unique 
feature of a linear collider to efficiently operate in a large range of 
c.m. energies will be utilized. (orig.). 


17919 (DESY—92-123A, pp. 415-425) Determination of as 
from hadronic event shapes. Azuelos, G. (TRIUMF, Montreal 
(Canada)). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Aug 1992. In E*e~ collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. Pt. A. 489p. Order 
Number DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

The feasibility of measuring a, from various hadronic event 
shape variables is examined. With the appropriate selection cuts 
described in the previous contribution, a precision in as of 0.005 
seems plausible. (orig.). 


17920 (DESY-92-123A, pp. 427-431) QCD coherence and 
inclusive particle distributions. Cowan, G.D. (Max-Planck-inst. 
fuer Physik, Muenchen (Germany)); Ricker, A. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
In Ete~ collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. Pt. A. 489p. Order Number DE93774694. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The inclusive charged particle momentum distribution is consid- 
ered for the process e*e~ -— hadrons for light quark events 
(u,d,s,c,b) at center-of-mass energies of 500 GeV. This quantity is 
of particular theoretical interest because of its sensitivity to QCD 
coherence effects. Theoretical predictions and the experimental 
feasibility for measurement are examined. (orig.). 


17921 (DESY—92-123A, pp. 433-451) Multijets in ete anni- 
hilation at 500 GeV. Webber, B.R. (Cambridge Univ. (United 
Kingdom). Cavendish Lab.). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In E*e~ collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Some recent QCD predictions on multijet production in e*e~ an- 
nihilation are reviewed and extended to 500 GeV. Using the new 
Kperpendicular to’ jet-clustering algorithm, one can compute the multi- 
jet fractions and the mean number of jets as functions of both the 
centre-of-mass energy and the jet resolution parameter yoy. For 





large values of Your, there are complete numerical results to order 
ag*. For small values, the new algorithm makes it possible to re- 
sum leading and next-to-leading logarithms of ycur to all orders in 
QCD perturbation theory, which permits more reliable estimation of 
cross sections for high jet multiplicities. High-energy data at very 
small yoy; would be useful for studying the transition from the per- 
turbative to the hadronization regime. (orig.). 


17922 (DESY—92-123A, pp. 453-461) Some string and co- 
herence phenomena. Sjoestrand, T. (CERN/TH, Geneva 
(Switzerland)). Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Aug 1992. In Ete collisions at 500 GeV: The 
physics potential. Proceedings of the workshop - Munich, Annecy, 
Hamburg, February 4 to September 3, 1991. Pt. A. 489p. Order 
Number DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

A few aspects of semisoft or soft QCD phenomena are consid- 
ered. It is shown that the CM energy dependence of the hadronic 
energy flow in three-jet events can be used to distinguish perturba- 
tive and non-perturbative explanations for the string effect. The 
possibility of colour flow reconnection in hard processes is re- 
viewed. A method to quantify angular ordering in parton showers is 
studied. (orig.). 


17923 (DESY—92-123A, pp. 463-475) On the interplay be- 
tween top decay and top fragmentation. Sjoestrand, T. 
(CERN/TH, Geneva (Switzerland)). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete- 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 70 September 
3, 1991. Pt. A. 489p. Order Number DE93774694. Source: OSTI; 
NTIS (US Sales Only); INIS. 

For a range of top quark masses, the top decay time is compa- 
rable to its fragmentation time. Under these circumstances, the 
particle production between the original t and anti t may have time 
to start, only to be cut short by the top decays. Additional produc- 
tion involves the b and anti b quarks created in the decays. We 
show that the topology of the produced particles is changed as a 
function of the top lifetime. As a consequence, it could be possible 
to use experimental momentum measurements to probe the space- 
time structure of the top fragmentation and decay processes. 
(orig.). 


17924 (DESY-92-123B) E*e~ collisions at 500 GeV: The 
physics potential. Proceedings of the workshop - Munich, An- 
necy, Hamburg, February 4 to September 3, 1991. Pt. B. 
Zerwas, P.M. (ed.). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Aug 1992. 430p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is the second part of the proceedings, which contain 
the articles presented at the named workshop. The articles in these 
proceedings concern extended gauge models; supersymmetry; 
alternative particle models; as well as beamstrahlung and photon- 
photon interactions. See hints under the relevant topics. (HSI). 


17925 (DESY—92-123B, pp. 479-489) Extended gauge mod- 
els. Introduction and summary. Djouadi, A. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)); Schaile, D. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In E*e- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. B. 430p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report we analyze the potential of an e*e™ linear collider 
operating at a center of mass energy of 500 GeV in searching for 
the new gauge bosons and new matter particles that are predicted 
by extended gauge theories. (orig/HSI). 


17926 (DESY-92-123B, pp. 491-511) New gauge bosons. 
Djouadi, A. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany)); Leike, A.; Riemann, T.; Schaile, D. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
In E+e- collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. Pt. B. 430p. Order Number DE93774981. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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In the present contribution, we study the possible effects of a 
new Z’ at a 500 GeV e*e™ collider concentrating on two general 
effective theories: SU(2), x U(1), x U(1)sub(y’) originating from E¢ 
and left-right models based in an SU(2), x SU(2)R x U(1) symme- 
try. We assume that the 2’ will be heavier than the total energy of 
the collider so that it can reveal its existence only through virtual 
effects which could be measurable in a high precision experiment. 
(orig/HSI). 


17927 (DESY-92-123B, pp. 513-527) The BESS model. 
Casalbuoni, R. (Florence Univ. (Italy). Dipt. di Fisica); Chiappetta, 
P.; De Curtis, S.; Dominici, D. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In Ete- collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. B. 430p. 
Order Number DE93774981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We have considered the sensitivity of an e*e- linear collider 
with a total center of mass energy of 500 GeV and luminosity L = 
2 x 10°%3cm—*sec—' to a model which corresponds to a breaking of 
the electroweak symmetry due to a strongly interacting sector: 
Breaking electroweak symmetry strongly (BESS). In BESS the elec- 
troweak symmetry breaking obtained via a non-linear realization 
and no Higgs particles are left in the spectrum. New gauge bosons 
V appears and they could be produced as real and narrow reso- 
nances if their mass is below 500 GeV. If their mass is higher, they 
give rise to effects in the ete- — ff- and ete- — W*tW- cross 
sections, which we discuss below. We have also studied ete~ — 
W*._+W7 7 (L = longitudinal, T = transverse) where the W polar- 
ization is measured through its decay angular distribution. (orig.). 


17928 (DESY—92-123B, pp. 595-600) Leptoquark produc- 
tion. Bluemlein, J. (Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik); Rueckli, R. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In Ete- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. B. 430p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, the prospects are investigated to produce lepto- 
quarks at future e*e~ linear colliders operating in the c.m. energy 
range of ,/s = 500 to 1000 GeV. (orig./HSI). 


17929 (DESY-92-123B, pp. 641-661) Particle production 
and decay in the minimal supersymmetric Standard Model. 
Bartl, A. (Vienna Univ. (Austria). inst. fuer Theoretische Physik); 
Majerotto, W.; Moesslacher, B. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In E*e~ collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. B. 430p. 
Order Number DE93774981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We study pair production and decay of supersymmetric particles 
in ete collisions at ,/s = 500 GeV, exploring the relevant super- 
symmetry parameter space. We give numerical predictions for 
cross sections and important signatures. (orig.). 


17930 (DESY-92-123B, pp. 663-679) Prospects for super- 
symmetric particle discoveries at a 500 GeV e*e~ collider. 
Grivaz, J.F. (Paris-i1 Univ., 91 - Orsay (France). Lab. 
de |'Accelerateur Lineaire). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In E*e~ collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. B. 430p. 
Order Number DE93774981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The potential of a 500 GeV electron-positron collider for the dis- 
covery of supersymmetric particles is confirmed. A particular 
emphasis has been put on the study of chargino pair production. 
Realistic beam conditions and detector performances as well as a 
comprehensive account of the standard model background pro- 
cesses have been incorporated in the analysis. The impact in 
terms of parameters of the MSSM is drawn. (orig.). 


17931 (DESY-92-123B, pp. 681-689) Experimental aspects 
of selectron pair searches. Vander Velde, C. (Interuniversity Inst. 
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for High Energies, Brussels (Belgium)). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete- 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. B. 430p. Order Number DE93774981. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The possibility of observing selectron pair production at a 500 
GeV ete- collider is investigated. In addition to a crude but realis- 
tic detector description, the effect of beamstrahlung is taken into 
account in the simulation of both the signal and the background 
processes. (orig.). 


17932 (DESY-92-123B, pp. 691-696) Search for scalar 
muons at a future 500 GeV et*te--collider. Becker, R. 
(Technische Hochschule Aachen (Germany). Lehrstuhl fuer Experi- 
mentalphysik 3A und 3. Physikalisches inst.); Starosta, R. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In E*e- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. B. 4380p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERSYMMETRY/electron-positron _in- 
teractions; ELECTRON-POSITRON INTERACTIONS/annihilation; 
ENERGY DEPENDENCE; SUPERSYMMETRY; INTEGRAL 
CROSS SECTIONS; EXCITATION FUNCTIONS; GEV RANGE 
100-1000; MUON PAIRS; PAIR PRODUCTION; ANNIHILATION; 
MUONS MINUS; MUONS PLUS; SPARTICLES; BACKGROUND 
RADIATION; ANGULAR DISTRIBUTION; EFFECTIVE MASS; 
MASS SPECTRA; DIFFERENTIAL CROSS SECTIONS; LEP- 
TONIC DECAY; MASS; W MINUS BOSONS; W PLUS BOSONS; 
Z NEUTRAL BOSONS; THEORETICAL DATA 


17933 (DESY—92-123B, pp. 707-711) R-parity violation. 
Dreiner, H. (Oxford Univ. (United Kingdom). Dept. of Physics); 
Lola, S. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Aug 1992. In Ete- collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. Pt. B. 4830p. Order 
Number DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERSYMMETRY/electron-positron_in- 
teractions; ELECTRON-POSITRON INTERACTIONS/annihilation; 
LAGRANGIAN FIELD THEORY; YUKAWA NONLOCAL THE- 
ORY; SUPERSYMMETRY; SYMMETRY BREAKING; STANDARD 
MODEL; GEV RANGE 100-1000; INTEGRAL CROSS SECTIONS; 
MUON PAIRS; PAIR PRODUCTION; ANNIHILATION; MASS; 


MUONS PLUS; MUONS MINUS; Z NEUTRAL BOSONS; SPARTI- 
CLES 


17934 (DESY—92-123B, pp. 713-716) CP violation in super- 
symmetric models: Electric dipole moment and T-odd 
asymmetry. Kizukuri, Yoshiki (Tokai Univ., Hiratsuka, Kanagawa 
(Japan). Dept. of Physics); Oshimo, Noriyuki. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
In Ete collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. Pt. B. 430p. Order Number DE93774981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CP INVARIANCE/electron-positron interac- 
tions; SUPERSYMMETRY/cp invariance; ELECTRON-POSITRON 
INTERACTIONS/annihilation; NEUTRONS/electric dipole moments; 
LAGRANGIAN FIELD THEORY; YUKAWA NONLOCAL THEORY; 
NEUTRAL PARTICLES; SUPERGRAVITY; SUPERSYMMETRY; 
SYMMETRY BREAKING; T INVARIANCE; STANDARD MODEL; 
DIFFERENTIAL CROSS SECTIONS; ASYMMETRY; GEV RANGE 
100-1000; PAIR PRODUCTION; ANNIHILATION; MASS; NEU- 
TRONS; SPARTICLES 


17935 (DESY—92-123B, pp. 757-761) Tests of the electro- 
magnetic properties of the Z in e*e- — Z+, ZZ. Boudjema, F. 
(ENSLAPP, 74 - Annecy-Le-Vieux (France). Lab. de Physique The- 
orique). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Aug 1992. In Ete collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. 430p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. QUANTUM FLAVORDYNAMICS/electron- 
positron interactions; ELECTRON-POSITRON INTERACTIONS/ 
annihilation; ASYMMETRY; ANGULAR DISTRIBUTION; ENERGY 
DEPENDENCE; DIFFERENTIAL CROSS SECTIONS; EXCITA- 
TION FUNCTIONS; INTEGRAL CROSS SECTIONS; GEV RANGE 
100-1000; PAIR PRODUCTION; ANNIHILATION; Z NEUTRAL 
BOSONS; PHOTONS; LIMITING VALUES; COUPLING CON- 
STANTS 


17936 (DESY—92-123B, pp. 763-773) Quartic-boson cou- 
plings in ete~. Belanger, G. (Montreal Univ., Quebec (Canada). 
Lab. de Physique Nucleaire); Boudjema, F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete~ 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DE93774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

After a discussion of quartic coupling of the weak gauge bosons 
the authors describe the test of four-dimensional coupling opera- 
tors in ete~—W*tW~Z, ZZZ, WtW-+, ZZy, Zyy. They present 
energy spectra and angular distributions at 500 GeV calculated for 
different couplings in comparison with the standard electroweak 
model. (HSI). 


17937 (DESY—92-123B, pp. 775-782) Vector boson self- 
interactions and vector boson production within the 
BESS-model. Cvetic, G. (Bielefeld Univ. (Germany). Fakultaet fuer 
Physik); Grosse-Knetter, C.; Koegerler, R. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DE93774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. QUANTUM FLAVORDYNAMICS/electron- 
positron interactions; ELECTRON-POSITRON INTERACTIONS/ 
annihilation; COUPLING; ANGULAR DISTRIBUTION; ENERGY 
DEPENDENCE; THEORETICAL DATA; WEINBERG LEPTON 
MODEL; DIFFERENTIAL CROSS SECTIONS; EXCITATION 
FUNCTIONS; INTEGRAL CROSS SECTIONS; GEV RANGE 100- 
1000; PAIR PRODUCTION; ANNIHILATION; W MINUS BOSONS; 
W PLUS BOSONS; Z NEUTRAL BOSONS; PHOTONS 


17938 (DESY—92-123B, pp. 783-792) W and Z dynamics in 
ey and +7 collisions: Standard processes and tests of quartic 
couplings. Belanger, G. (Montreal Univ., Quebec (Canada). Lab. 
de Physique Nucleaire); Boudjema, F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DE93774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. QUANTUM  FLAVORDYNAMICS/ 
photon-electron interactions; QUANTUM FLAVORDYNAMICS/ 
photon-photon interactions; PHOTON-ELECTRON INTERAC- 
TIONS/photoproduction; PHOTON-PHOTON INTERACTIONS/pair 
production; ANGULAR DISTRIBUTION; COUPLING; ENERGY DE- 
PENDENCE; THEORETICAL DATA; FEYNMAN DIAGRAM; SPIN 
ORIENTATION; WEINBERG LEPTON MODEL; EXCITATION 
FUNCTIONS; INTEGRAL CROSS SECTIONS; GEV RANGE 
100-1000; TEV RANGE 01-10; CHARGED-CURRENT INTERAC- 
TIONS; PHOTOPRODUCTION; ELECTRON NEUTRINOS; W 
MINUS BOSONS; W PLUS BOSONS; Z NEUTRAL BOSONS; 
DIFFERENTIAL CROSS SECTIONS; HELICITY; ASYMMETRY; 
SCATTERING AMPLITUDES; POLARIZED BEAMS 


17939 


(DESY-92-123B, pp. 793-802) Probing WWy7 and 
WW-,7 couplings with high energy photon beams. Choi, S.Y. 


(DESY, Hamburg (Germany). Theory Div.); Schrempp, F. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In Ete~ collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. 430p. Order Number DE93774981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM =FLAVORDYNAMICS/ 
photon-electron interactions; QUANTUM FLAVORDYNAMICS/ 





photon-photon interactions; PHOTON-ELECTRON INTERAC- 
TIONS/photoproduction; PHOTON-PHOTON INTERACTIONS/pair 
production; ANGULAR DISTRIBUTION; COUPLING; THEORETI- 
CAL DATA; SPIN ORIENTATION; WEINBERG LEPTON MODEL; 
GEV RANGE 100-1000; CHARGED-CURRENT INTERAC- 
TIONS; PHOTOPRODUCTION; ELECTRON NEUTRINOS; W 
MINUS BOSONS; W PLUS BOSONS; DIFFERENTIAL CROSS 
SECTIONS; POLARIZED BEAMS; C INVARIANCE; P_ INVARI- 
ANCE; CP INVARIANCE; SYMMETRY BREAKING; COUPLING 
CONSTANTS; ELECTROPRODUCTION; ELECTRON-POSITRON 
INTERACTIONS; POSITRONS; ELECTRONS; QUASI-ELASTIC 
SCATTERING; LAGRANGIAN FIELD THEORY; LIMITING VAL- 
UES; BEAM LUMINOSITY; COLLIDING BEAMS; ELECTRON 
BEAMS; PHOTON BEAMS; LASER RADIATION 


17940 (DESY—92-123B, pp. 804-808) Scalars. Renard, F.M. 
(Lab. de Physique Mathematique, USTL, 34 - Montpellier 
(France)). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Aug 1992. In Ete- collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. 430p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON-POSITRON — INTERAC- 
TIONS/annihilation; . ELECTRON-POSITRON INTERACTIONS/ 
electroproduction; POSTULATED PARTICLES/electron-positron in- 
teractions; POSTULATED PARTICLES/photon-photon interactions; 
PHOTON-PHOTON INTERACTIONS/pair production; DIFFEREN- 
TIAL CROSS SECTIONS; NEUTRAL-CURRENT INTERACTIONS; 
ANNIHILATION; ELECTROPRODUCTION; W MINUS BOSONS; W 
PLUS BOSONS; Z NEUTRAL BOSONS; PHOTONS; LIMITING 
VALUES; SCALING LAWS; PHOTOPRODUCTION; RADIATIVE 
DECAY; MASS; POSITRONS; ELECTRONS; QUASI-ELASTIC 
SCATTERING; PARTICLE WIDTHS 


17941 (DESY-92-123B, pp. 809-813) Production of new 


vector bosons from alternative models. Chiappetta, P. (Centre 


National de la Recherche Scientifique, 13 - Marseille (France). 
Centre de Physique Theorique); Fiandrino, A.; Taxil, P. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
In Ete- collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. 430p. Order Number DE93774981. Source: 
OSTI; NTIS (US Sales Oniy); INIS. 

Short communication. GRAND UNIFIED THEORY/electron- 
positron interactions; ELECTRON-POSITRON INTERACTIONS/ 
annihilation; LIMITING VALUES; NEUTRAL CURRENTS; INTE- 
GRAL CROSS SECTIONS; GEV RANGE 100-1000; MUON 
PAIRS; LEPTONIC DECAY; NEUTRAL-CURRENT INTERAC- 
TIONS; PAIR PRODUCTION; ANNIHILATION; MASS; HADRONS; 
MUONS PLUS; MUONS MINUS; BRANCHING RATIO; AXIAL- 
VECTOR CURRENTS; VECTOR CURRENTS; COUPLING 
CONSTANTS; INTERMEDIATE VECTOR BOSONS 


17942 (DESY-92-123B, pp. 815-823) Excited fermions. 
Boudjema, F. (ENSLAPP, 74 - Annecy-Le-Vieux (France). Lab. de 
Physique Theorique); Djouadi, A.; Kneur, J.L. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Aug 1992. 
In Ete~ collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. 430p. Order Number DE93774981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPOSITE MODELS/electron-positron 
interactions; COMPOSITE MODELS/photon-electron interactions; 
COMPOSITE MODELS/photon-photon interactions; GRAND UNI- 
FIED THEORY/composite models; ELECTRON-POSITRON 
INTERACTIONS/annihilation; _PHOTON-ELECTRON INTERAC- 
TIONS/photoproduction; PHOTON-PHOTON INTERACTIONS/pair 
production; COUPLING; EXCITED STATES; PARTICLE STRUC- 
TURE; LAGRANGIAN FIELD THEORY; GEV RANGE 100-1000; 
PARTICLE DECAY; PARTICLE WIDTHS; ANNIHILATION; LEVEL 
WIDTHS; DE-EXCITATION; FEYNMAN DIAGRAM; DIFFEREN- 
TIAL CROSS SECTIONS; INTEGRAL CROSS SECTIONS; 
PHOTOPRODUCTION; MASS; MUONS PLUS; POSITRONS; 
ELECTRON ANTINEUTRINOS; MUON ANTINEUTRINOS; ELEC- 
TRONS; TAU PARTICLES; MUONS MINUS; QUARKS; W MINUS 
BOSONS; CHARGED-CURRENT INTERACTIONS 
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17943 (DESY—92-123B, pp. 826-829) Excited lepton ex- 
change in e*e~ annihilation into boson pairs. Perrottet, M. 
(Centre National de la Recherche Scientifique, 13 - Marseille 
(France). Centre de Physique Theorique). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete7 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. 430p. Order Number DE93774981. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. COMPOSITE MODELS/electron-positron 
interactions; GRAND UNIFIED THEORY/composite models; 
ELECTRON-POSITRON INTERACTIONS/annihilation; EXCITED 
STATES; EXCHANGE INTERACTIONS; PARTICLE STRUCTURE; 
LAGRANGIAN FIELD THEORY; GEV RANGE 100-1000; PAIR 
PRODUCTION; ANNIHILATION; W MINUS BOSONS; W PLUS 
BOSONS; Z NEUTRAL BOSONS; PHOTONS; CHIRALITY; SCAL- 
ING LAWS; SCATTERING AMPLITUDES; AXIAL-VECTOR 
CURRENTS; VECTOR CURRENTS; COUPLING; VECTOR 
FIELDS 


17944 (DESY—92-123B, pp. 831-834) Top quark anomalous 
couplings. Djouadi, A. (DESY, Hamburg (Germany). Theory Dw.). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In E*e- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. 430p. Order Number DE93774981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON-POSITRON INTERACTIONS/ 
annihilation; PHOTON-PHOTON INTERACTIONS/pair production; 
COMPOSITE MODELS/electron-positron interactions; COMPOS- 
ITE MODELS/photon-photon interactions; GRAND UNIFIED 
THEORY/composite models; COUPLING; DIFFERENTIAL CROSS 
SECTIONS; GEV RANGE 100-1000; ANNIHILATION; PHOTO- 
PRODUCTION; FORM FACTORS; QUARKS; TOP PARTICLES; 
SCALING LAWS; PARTICLE STRUCTURE 


17945 (DESY—92-123B, pp. 835-836) 2-fermion 2-boson 
contact terms in e*e~ into boson pairs. Perrottet, M. (Centre 
National de la Recherche Scientifique, 13 - Marseille (France). 
Centre de Physique Theorique). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In Ete- collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. 430p. Order 
Number DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. QUANTUM FLAVORDYNAMICS/electron- 
positron interactions; ELECTRON-POSITRON INTERACTIONS/ 
annihilation; CHIRALITY; COUPLING; LAGRANGIAN FIELD THE- 
ORY; AXIAL-VECTOR CURRENTS; VECTOR CURRENTS; 
CROSS SECTIONS; GEV RANGE 100-1000; PAIR PRODUC- 
TION; ANNIHILATION; W MINUS BOSONS; W PLUS BOSONS; Z 
NEUTRAL BOSONS; PHOTONS; FERMI INTERACTIONS 


17946 (DESY-92-146) Investigation of the decays anti 
B°_.D*+i-anti_v and anti B—D**i-anti v. Albrecht, H. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Ehrlichmann, H.; Hamacher, T.; Hofmann, R.P.; Kirchhoff, T.; Nau, 
A.; Nowak, S.; Schroeder, H.; Schulz, H.D.; Walter, M.; Wurth, R.; 
Appuhn, R.D.; Hast, C.; Kolanoski, H.; Lange, AAARGUS Collabo- 
ration. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Oct 1992. 25p. Contract BMFT 054D051P;BMFT 
055DD11P;BMFT 054ER12P;BMFT O55HD21P Order Number 
DE93780257. Source: OSTI; NTIS (US Sales Only); INIS. 

Exclusive semileptonic B decays with a D** meson in the final 
state have been studied using the ARGUS detector at the DORIS 
Il storage ring. The branching ratio for the decay anti B° — D** 
I-anti », where |I- is either e~ or u~, has been measured to be 
(5.2 + 05 + 0.6)%. A significant rate for the decay antiB + D** 
I-anti » has been observed. From an angular analysis of the cas- 
cade anti B° + D*t(— D° -x*)l-anti v the forward-backward 
asymmetry Arg and the D** polarization parameter a have been 
determined to be Arg = 0.20 + 0.08 + 006 anda=11+04+ 
0.2. (orig.). 


17947 (DESY-—92-166) Photon diffractive dissociation in 


deep inelastic scattering. Levin, E. (Fermilab, Batavia, IL (United 
States)); Wuesthoff, M. Deutsches Elektronen-Synchrotron (DESY), 
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Hamburg (Germany). Nov 1992. 57p. (FERMILAB-Pub—92-334). 
Order Number DE93780370. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper is mainly devoted to the presentation and discussion 
of formulas for the cross section of photon diffractive dissociation. 
The calculations which we present in a very detailed way are based 
on perturbative QCD. We improve formulas which describe this 
process in the Triple Regge Limit where the square of the missing 
mass My (the invariant mass of the bunch of secondary hadrons) 
is much larger than vertical strokeQ*vertical stroke and extend the 
range of validity to the region where My? is of the same order as 
vertical strokeQ*vertical stroke. The comparison with calculations 
done by Mueller and Qui leads us to the conclusion that whenever 
quarks are involved in the triple ladder vertex the AGK cutting rules 
are violated whereas for gluons these rules seem to work. (orig.). 


17948 (DOE/ER/40446-5) Medium Energy measurements 
on N-N parameters: Progress report, April 1, 1992—March 31, 
1993. Ambrose, D.; Bachman, M.; Coffey, P.; Glass, G.; Jobst, B.; 
McNaughton, K.H.; Nguyen, C.; Riley, P.J. Texas Univ., Austin, TX 
(United States). Dept. of Physics. Dec 1992. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
88ER40446. Order Number DE93007304. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Research is reported on the following topics: Spin transfer mea- 
surements in np elastic scattering; pp elastic differential cross 
section measurements; single pion production in np scattering; and 
a new search for rare kaon decays (K_ yy and K; -ee). 68 refs., 
33 figs, 3 tabs. 


17949 (DOE/ER/40456-T1) Dynamical behavior of excited 
hadronic matter: Progress report, January 1, 1991—-December 
31, 1991. Carruthers, P.; Sarcevic, |. Arizona Univ., Tucson, AZ 
(United States). Dept. of Physics. Jan 1992. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40456. Order Number DE93005326. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Progress is reported in the following areas: intermittency 
phenomenon in high-energy hadronic and nuclear collisions; a sta- 
tistical field theory of density fluctuations; self-similar cascade 
model for multiparticle production in high-energy ete- and pp 
collisions; the hadronic structure of the photon and the ultrahigh- 
energy photonuclear cross section; the empty bin effect; correlation 
integral vs. factorial moment analysis of fluctuations; power spec- 
trum analysis of hadronic multiplicity distributions. 


17950 (FNAL/C—92/340-E) Color coherence in multijet 
events at CDF. Meschi, E. (Scuola Normale Superiore, Pisa 
(Italy)). The CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-921122-46: Meeting of the Division of Particles and Fields 
of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93008137. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Results of a search for an evidence of color coherence in CDF 
pp — Sjet + X data from the 1988-89 run high statistics inclusive 
jet sample (4.2pb—' of integrated luminosity) are presented. We 
study the geometric correlation between the third jet (regarded as 
the product of “soft’ branchings in the Leading Log Approximation) 
and the second one, in comparison to Isajet and Herwig shower 
Monte Carlos predictions. A geometric variable for this correlation 
is found which is sensitive to interference: the qualitative agree- 
ment of Herwig (with coherent shower development) to the data 
distribution, contrasted to the disagreement of Isajet (independent 
development) is consistent with the observation of a color interfer- 
ence effect. Further evidence for this interpretation comes from 
“switching off" interference in Herwig by means of a proper event 
selection, which yields a distribution much similar to the Isajet one. 


17951 


(FNAL/C—92/358-E) The missing top: Prospects at 
the Tevatron. Cobal, M. (Pisa Univ. (italy)). The CDF Colliabora- 
tion. Fermi National Accelerator Lab., Batavia, IL (United States). 
Dec 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9206322-2: 4. 
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topical seminar on the standard model and just beyond, San Mini- 
ato (Italy), 1-5 Jun 1992). Order Number DE93008140. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A new run has begun at the Tevatron Collider, and two detec- 
tors, CDF and DO, have started taking data. After a short review of 
the situation of the top search in both the single and dilepton chan- 
nel, we present the expectations for the near and far future. There 
have already been accelerator and detector upgrades, and more 
are to come. Important improvements are also expected from new 
analysis tools. 


17952 (FNAL/C—92/361-E) Measurement of the bottom 
quark cross section in p-p collisions using the exclusive de- 
cay B° — J/vK°*. Vejcik, S. (Michigan Univ., Ann Arbor, MI 
(United States)). The CDF Collaboration. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Nov 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-921122-43: Meeting of the Division of 
Particles and Fields of the American Physics Society, Batavia, IL 
(United States), 10-14 Nov 1992). Order Number DE93008141. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A measurement of the b quark cross section in pp collisions is 
presented for b quarks with PT above 11.5 GeV/c and rapidity ||y|| 
< 1.0. The measurement is based on reconstruction of the exclu- 
sive decay B° — J/w K®° in data taken with the CDF detector in the 
1988-1989 Collider run. The measurement is compared to other 
CDF preliminary results and to theoretical predictions. 


17953 (FNAL/C—93/008-E) Tau physics at pp colliders. 
Konigsberg, J. (Harvard Univ., Cambridge, MA (United States). 
High Energy Physics Lab.). Fermi National Accelerator Lab., 
Batavia, IL (United States). Jan 1993. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9209270-5: 2. workshop on tau lepton physics, Columbus, 
OH (United States), 8-11 Sep 1992). Order Number DE93008875. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Tau detection techniques in hadron colliders are discussed to- 
gether with the measurements and searches performed so far. We 
also underline the importance tau physics has in present and fu- 
ture collider experiments. 


17954 (GSI-93-02(prepr.)) Resonance decays and partial 
coherence in Bose-Einstein correlations. Bolz, J. (Marburg Univ. 
(Germany). Physics Dept.); Pluemer, M.; Schlei, B.R.; Weiner, 
R.M.; Ornik, U. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Jan 1993. 27p. Order Number DE93774822. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the influence of resonances on Bose-Einstein 
correlations (BEC) in the presence of coherence of the pion field. 
For this purpose a realistic description of resonance production via 
hydrodynamics is attempted by constraining the initial and freeze- 
out conditions so that the single inclusive rapidity and transverse 
momentum distributions are correctly reproduced. We find that 
even a totally coherent source of “direct” pions leads to an appre- 
ciable apparent chaoticity because of the important role played by 
resonances in distorting the correlation function. On the other hand 
kaons, being much less affected by resonance decays, seem to be 
ideal candidates for the experimental investigation of coherence in 
BEC. Quantitative predictions of BEC in S+S reactions at 200 
AGeV are made. (orig.). 


17955 (HEPHY-PUB-569/92) The decay 7 — lv revisited. 
Lucha, W. (Oesterreichische Akademie der Wissenschaften, Vi- 
enna (Austria). Inst. fuer Hochenergiephysik); Pietschmann, H.; 
Rupertsberger, H.; Schoeberl, F.F. Oesterreichische Akademie der 
Wissenschaften, Vienna (Austria). Inst. fuer Hochenergiephysik; Vi- 
enna Univ. (Austria). Inst. fuer Theoretische Physik. Feb 1992. 
[2p.] (UWThPh—1992-5.). Order Number DE93615632. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Limits on the branching ratio for the decay n — aly are inter- 
preted as a tool for the search for second-class vector currents. 
(authors). 


17956 (IC-92/273) Probing Z - Z’ mixing at future ete~ col- 
liders. Pankov, A.A. (international Centre for Theoretical Physics, 
Trieste (Italy)); Paver, N. International Centre for Theoretical 





Physics, Trieste (Italy). Sep 1992. [47p.] (UTS-DFT-92-23.). Order 
Number DE93613162. Source: OSTI; NTIS (US Sales Only); INIS. 
We discuss the possibility of obtaining constrains on Z - Z’ mix- 
ing from studies of the process ete~ — W*W- at planned high 
energy e*e~ colliders, and derive the corresponding limits on the 
Z’ mass for different extended models. Our results indicate that the 
limits on the mixing angle are quite stringent, and can typically 
reach the level of 10-5 - 10-®. We also present a detailed compar- 
ison with the potential of the reaction ete- — ff-bar which shows 
that significantly better sensitivity to Z - Z’ mixing should be ex- 
pected from W*W~ production. (author). 22 refs, 14 figs, 3 tabs. 


17957 (IC—92/312) Lepton mixing in W*W~ pair production 
with polarized e*e~ collisions. Babich, A.A. (Gomel Polytechnic 
Inst., Gomel (Belarus). Dept. of Mathematics); Pankov, A.A.; 
Paver, N. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [16p.] (UTS-DFT-92-28.). Order Number 
DE93616873. Source: OSTI; NTIS (US Sales Only); INIS. 

The indirect effects of both lepton and neutral gauge boson mix- 
ing in e*e~ collisions are discussed. In particular, the role of 
longitudinal polarization of initial beams is emphasized in attempts 
to distinguish the two sources of mixing (leptonic and bosonic) 
through deviations of cross sections from the Standard Model pre- 
dictions. 10 refs, 4 figs. 


17958 (IC—92/342) Two schemes of 7 - 7’-mixing. Kisselev, 
A.V. International Centre for Theoretical Physics, Trieste (italy). Oct 
1992. [14p.] Order Number DE93616883. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Proceeding from the expansion of composite operators in inter- 
polating hadronic fields, the width of the decays n(n’) +7 and J/y 
— n(n')y have been calculated. Two mechanisms of pseudoscalar 
field mixing ("mass-mixing” and "current-mixing”) are considered. In 
the given schemes, the values of 7 - n’-mixing angle 6p are, re- 
spectively, (-15.0 + 1.8) deg. and (-19.7+ 2.2) deg. (author). 22 
refs, 1 tab. 


17959 (I\C-92/369) Nucleon structure as a background for 
determination of fundamental parameters. Bednyakov, V.A. 
(International Centre for Theoretical Physics, Trieste (Italy)); Ko- 
valenko, S.G.; Ivanov, Yu.P. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [16p.] Order Number 
DE93616876. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider deep inelastic, (quasi-) elastic lepton-nucieon scat- 
tering and investigate the possibilities of eliminating or suppressing 
theoretical uncertainties induced by nucleon structure in measuring 
the Standard Model parameters or in searching for new physics. 
On the basis of rather general hypothesis about nucleon structure 
we have obtained new relations between cross sections and neu- 
tral current parameters which are independent of the nucleon 
structure. We also investigate a dependence of the QCD A- 
parameter extracted from the data on unknown large scale nucleon 
structure and propose a modification of the conventional QCD pre- 
dictions which are weakly dependent of this uncertainty factor. 
(author). 9 refs, 1 tab. 


17960 (1\C—S2/382) Isospin breaking corrections to x form 
factors and x — ev decay. Komachenko, Yu. (Institute for High 
Energy Physics, Moscow (Russian Federation)); Rogalyov, R. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 1992. 
[7p.] Order Number DE93616884. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The electromagnetic correction to the z-meson form factors is 
calculated within chiral perturbation theory. This correction does 
not explain the discrepancy between theoretical and experimental 
spectra of + — ev decay. These calculations are used to find the 
difference 5f, =f. - f°. (author). 12 refs, 2 figs. 


17961 (IC-92/404) Exclusive decays B—Ky, B-—K*y using 
heavy quark symmetries. Ahmady, M.R.; Liu Dongsheng. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [6p.] 
Order Number DE93619799. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We use the new symmetries in the heavy quark limit to calculate 
the exclusive B-decays B-Kw(x’) and B—K*u(¥’). The estimated 
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decay rates are compared with experimental values. We also esti- 
mate rare B—+K*+ decay rate, based on these experimental data 
and heavy quark symmetry. (author). 8 refs, 1 tab. 


17962 (IC—92/408) Decay of the Bottom mesons. Duong 
Van Phi (international Centre for Theoretical Physics, Trieste 
(Italy); Duong Anh Duc. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [33p.] Order Number 
DE93619800. Source: OSTI; NTIS (US Sales Only); INIS. 

The channels of the decay of Bottom mesons are deduced from 
a selection rule and the Lagrangians which are formed on the 
LxO(4) invariance and the principle of minimal structure. The esti- 
mation of the corresponding decay probabilities are considered. 
(author). 21 refs. 


17963 (IFVE-OEF-91-40) Further study of the X(1910) me- 
son. Alde, D. (and others). Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. [7p.] (In Russian). Order 
Number DE93621443. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Phys. 

New data on 7'n system produced in xp charge-exchange re- 
action at 38 GeV/c momentum are presented. The data confirm the 
existence of the narrow 7’n resonance X(1910). The hypothesis of 
X(1910) quantum numbers to be J°°=1-*, forbidden for qq-bar 
meson, is discussed to explain both extremely low limits obtained 
for X(1910) decays through 1°7°, nn and Ks°Ks° channels and 
flat t-dependence of X(1910) production cross section. 13 refs. 


17964 (IFVE-OEF-92-16) On ambiguities of solutions in 
partial-wave analysis of x«~p—77°n reaction. Prokoshkin, Yu.D.; 
Sadovskij, S.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1992. [5p.] (In Russian). Order Number 


DE93616890. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to DAN. 
Eight nontrivial solutions, which appear in the partial wave analy- 


sis of the x-p—+n7x°n reaction, are Monte Carlo studied in the 
case of S-, P- and D-waves, varying the amplitude values and the 
event statistics. 5 refs.; 2 figs. 


17965 (IFVE-ONF-92-1) Charged particle multiplicity distri- 
butions in  e*te--annihilation processes in the LEP 
experiments. Shlyapnikov, P.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. [38p.] (In Russian). 
Order Number DE93616878. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to UFN. 

Results of studies of the charged particle multiplicity distributions 
in the process of e*e—-annihilation into hadrons obtained in experi- 
ments at LEP accelerator in CERN are reviewed. Universality in 
energy dependence of the average charged particle multiplicity in 
e*e- and p=p collisions, evidence for KNO-scaling in e*e~ data, 
structure in multiplicity distribution and its relation to the jet struc- 
ture of events, average particle multiplicities or quark and gluon 
jets, ‘clan’ picture and other topics are discussed. 73 refs.; 20 figs.; 
3 tabs. 


17966 (IFVE-OTF-91-189) t-quark single production at 
hadron UNK collider. Dzhikiya, G.V.; Slabospitskij, S.R. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. [18p.] (In Russian). Order Number DE93616885. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The single t-quarks production in pp-collisions at ,/s=2.2 TeV (in 
the UNK collider operational mode) have been investigated. The 
conditions for distinguishing the signal from the single t-quarks 
from background (W+3 jets and tt-bar production) has been ana- 
lyzed. It was shown that the study of the such processes provides 
the measurement of Kobayashi-Maskawa matrix element. 13 refs.; 
6 figs.; 2 tabs. 


17967 (IFVE-OTF—92-23) Charged Higgs bosons in x—-e1- 


barey decay. Komachenko, Yu.Ya. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
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Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. [7p.] (IHEP-OTF-— 
92-23.). Order Number DE93616886. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Yad. Fiz. 

The contribution of charged Higgs bosons of the two-doubiet 
mode! to the weak-electromagnetic decay x—ev-barey is consid- 
ered. The limitation obtained for the parameters of the model with 
the two-doublet Higgs sector turns out to be more stringent than in 
previous works. 19 refs.; 1 fig. 


17968 (INIS-SU-331) Method of measuring the photon 
beam linear polarization using the recoil electron asymmetry 
at the pair photoproduction on electrons. Boldyshev, V.F.; Vi- 
nokurov, E.A.; Peresun’ko, Yu.P. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1989. [36p.] (In Russian). Order Number DE93613170. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Review of the main characteristics of the process of ete~pair 
photoproduction on electrons (triplets) is presented. Optimal experi- 
mental conditions are ascertained, potentialities of designing 
polarimeter on the basis of measuring recoil electrons azimuthal 


asymmetry using fast counters are discussed. 15 refs.; 11 figs.; 12 
tabs. 


17969 (INIS-SU-332) Photoproduction of nucleon reso- 
nances and their structure. Omelaenko, A.S.; Sorokin, P.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’ny) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1989. [35p.] (In Russian). Order 
Number DE93613171. Source: OSTI; NTIS (US Sales Only); INIS. 

Review of available data on radiative decay of non-strange nu- 
cleon resonators is presented. The radiative decay amplirude 
values presented by different authors differ appreciably, which tes- 
tifies to availability of significant systematic errors. Determination of 
amplitude of electric quadrupole excitation of A33(1232) isobar and 
R11(1440) Roper resonance, arousing great interest due to possi- 
bilities of studying features of quark interaction in nucleons and 
search of hydride (quark-gluon) states, is considered in details. 87 
refs.; 5 tabs. 


17970 (INIS-SU-337) Dibaryon resonances in photo- and 
electrodisintegration of the deuteron. Rekalo, M.P.; Gakh, G.1.; 
Kulish, Yu.V.;  Rekalo, A.P. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj) Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1989. [68p.] (In Russian). Order Number DE93613172. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Special attention is given to the consideration of the polarization 
effects in e-d->e'-np which are most sensitive to the dibaryon 
constructions. The inclusion of the dibaryon resonances improves 
the agreement with experimental data on the reaction observables. 
194 refs.; 26 figs.; 1 tab. 


17971 (INP-MSU-—91-45-249) On the hadron formation time 
in pion-nucleus interaction. Bravina, L.V.; Korotkikh, V.L.; 
Sarycheva, L.|.; Sivoklokov, S.Yu. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [18p.] (NIIYaF-MGU—91-45-249.). Order 
Number DE93616879. Source: OSTI; NTIS (US Sales Only); INIS. 

Differences in the observable characteristics of pion-nucleus in- 
teractions at high energy are investigated for two definitions of the 
hadron formation time. The Monte Carlo simulation of 
hadron-nucleus interactions and quark-gluon string model for 
hadron-hadron collisions are used. It is shown that the momentum 
spectrum of the protons in the target fragmentation region is most 
sensitive to the definition of the formation time. The inclusive me- 


son and meson resonance spectra are similar in the both versions. 
20 refs.; 4 figs.; 1 tab. 


17972 (ITP-91-52) The odderon couplings in the vector 
meson production and related processes. Struminskij, B.V.; 
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Shelkovenko, A.N. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1991. [8p.] Order Number DE93617689. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The odderon coupling in the process 1+-27—p+-p is considered 
and it is shown that at P\,, =400 GeV/c the odderon contribution 
dominates. The measurement of the energy dependence of the 
cross-section will make it possible to determine the odderon inter- 
cept. 9 refs.; 1 fig. (author). 


17973 (ITP-91-87) P-matrix description of the two-particle 
interaction. Babenko, V.A.; Petrov, N.M.; Sitenko, A.G. AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [20p.] 
Order Number DE93617690. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper deals with the formalism of P-matrix description of the 
two-particle interaction within the framework of which the inverse 
scattering problem is considered. Separating explicitly the free mo- 
tion contribution in the wave function yields a compact expression 
for the off-energy-shell scattering amplitude which immediately pro- 
vides its separable expansion. 16 refs.; 2 figs. (author). 


17974 (ITP—91-93) Studies of P-matrix formalism on the 
basis of the potential description of two-particle interaction. 
Babenko, V.A.; Petrov, N.M. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1991. [20p.] Order Number 
DE93617691. Source: OSTI; NTIS (US Sales Only); INIS. 

A study is made of mathematical and physical aspects of the P- 
matrix approach within the framework of the potential description of 
two particle interaction when the dynamics is based on the nonrel- 
ativistic Schroedinger equation. A dispersion formula for the 
P-matrix is derived correctly, different ways of its expansion by 
means of which it is possible to develop different methods of an 
approximate description of the quantities characterizing the two- 
particle interaction are suggested. 15 refs. (author). 


17975 (ITP-S$2-3) Logarithmically rising cross section and 
the ratio o4/c;. Jenkovszky, L.L.; Lendel, A.l. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [5p.] Order Num- 
ber DE93617694. Source: OSTI; NTIS (US Sales Only); INIS. 

We refit the parameters of a dipole pomeron model for high 
energy elastic scattering and find that to accommodate for the ob- 
served rise of c/o; one has to admit for - apart from an odderon 
contribution - a “supercritical” pomeron intercept, ap(0)>1. 4 refs.; 
3 figs.; 1 table. (author). 


17976 (ITP-92-5) Coherence influence on the intensity of 
Bose-Einstein correlations and visible size of a source. 
Sinyukov, Yu.M.; Tolstykh, A.Yu. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [12p.] Order Number 
DES3617697. Source: OSTI; NTIS (US Sales Only); INIS. 
Two-particle correlations for both identical and unlike pion pairs 
are considered using the method of ensemble of sources with ran- 
dom phases. The dependence of the interferometric size of sources 
and coherence parameter on the source size and mean-squared 
momentum of the emitted pions is found. 9 refs.; 1 fig. (author). 


17977 (ITP—92-11) Crossing-odd spin effects in the dipole 
model of hadron scattering. Akkelin, S.V.; Martynov, E.S. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[16p.] Order Number DE93617692. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The spin amplitudes of the nucleon-nucleon and the meson- 
nucleon scattering at high energies and the bounded transferred 
momenta are calculated within the dipole pomeron model. In the 
case of non-degenerate input pomeron and odderon the polariza- 
tions in pp- and p-barp-scattering are shown to be opposite in sign 
and equal in value. In the meson-nucleon interactions the polariza- 
tion oscillates without changing its sign, the oscillation amplitude is 
then independent of energy in charge exchange process and in the 
elastic scattering it gets decreased slowly. 17 refs.; 1 table. (au- 
thor). 


17978 


(ITP-92-29) Model for the pomeron. Jenkovszky, L.L. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1992. [9p.] Order Number DE93617693. Source: OSTI; NTIS (US 
Sales Only); INIS. 





It is suggested that the bare pomeron is an infinite sum of 
Regge multipoles with unit intercepts a(0)=1 and decreasing 
weights C,. Unitarity is restored by eikonalization. For phenomeno- 
logical purposes, the bare pomeron with m=3 and a built-in dip 
mechanism (diffraction minimum) is feasible. 6 refs. (author). 


17979 (ITP-92-31) Detecting the odderon. Contoguris, A.P.; 
Jenkovszky, L.L.; Martynov, E.S.; Stryminsky, B.V. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8p.] Order 
Number DE93617695. Source: OSTI; NTIS (US Sales Only); INIS. 

Using a proper combination of differential cross sections for 2+- 
p—p+-p and x~p—p°n or of inclusive cross sections for 1+-p—p* 
we propose certain tests which may conclusively verify of reject the 
odderon hypothesis throughout the range 0.05<~-t<~1 GeV?. 12 
refs.; 1 fig.; 1 table. (author). 


17980 (ITP—92-41) “Fine structure” of the Pomeron and 
the real part of the elastic scattering amplitude. Jenkovszky, 
L.L.; Kontros, J.E.; Lend’el, A.l. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8p.] Order Number 
DE93617696. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the role of the small - —t— structure in the elas- 
tic scattering amplitude in the determination of its real part in the 
Coulomb interference region. The presence of this structure follows 
from quite general analytic properties of the amplitude, but its de- 
tailed shape is model-dependent. 9 refs. (author). 


17981 (JINR-E-2-91-356) The amplitude of the elastic 
hadron-hadron scattering in the coulombic range of transfer 
momenta. Selyugin, O.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1991. [18p.] Or- 
der Number DE93613183. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Yad. Fiz. 

The questions of the determination of ctot(s), the slope of differ- 
ential cross sections, B(s,t), p(s,t}=Re T(s,t)/im T(s,t) and the 
phase of the coulomb-nuciear scattering, (s,t), from the experi- 
mental data are examined. It is shown that there is significant 
indeterminacy in the knowledge of c%io(s), B(s,t) and p(s,t) and it is 
necessary that the next experiments would be performed at t=- 
1.10-5-1.10-% GeV*. 28 refs.; 3 figs.; 10 tabs. 


17982 (JINR-E-2-91-375) Structure functions of sea 
quarks, Kogut-Susskind pole and dynamics of pp- and pp-bar- 
interactions at high energies. Dorokhov, A.E. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics); Kochelev, N.I.; Zubov, Yu.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1991. [22p.] Order Number DE93613184. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Mod. Phys. Lett. A. 

It is shown that anomalous behavior of the spin-dependent pro- 
ton structure function g,°(x) is defined by the contribution to this 
structure function as x0 of a new Regge trajectory caused by 
Kogut-Susskind pole. It is pointed out that manifestation of a new 
trajectory in pp- and pp-bar-interactions allows us to explain some 
peculiarities of these reactions at high energies. 38 refs.; 5 figs. 


17983 (JINR-E-2-91-442) On the vector meson production 
in Nambu-Jona-Lasinio model. Bratkovskaya, E.L. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics); Titov, A.l. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [11p.] Order Number DE93613185. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

Vector meson production at low energies are analyzed within the 
chiral invariant effective Lagrangian of the Nambu-Jona-Lasinio- 
type with the meson and diquark sectors with the different values 
of coupling constants. The main Feynman diagrams are analyzed 
and it is shown that the production cross section is sensitive to the 
parameters of the diquark sector. Comparison of calculated cross 
section with available experimental data is done. 28 refs.; 5 figs. 


17984 (JINR-E-2-92-6) Analysis of discrete ambiguities for 
«NA and pNA vertex functions using inclusive charge- 
exchange reactions. Gareev, F.A.; Ratis, Yu.L.; Korovin, P.P.; 
Strokovskij, E.A.; Vaagen, J.S. Joint Inst. for Nuclear Research, 
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Dubna (Russian Federation). Lab. of Theoretical Physics. 1992. 
[18p.] Order Number DE93616880. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Phys. Lett. 

The formalism of Feynman diagrams to describe the charge- 
exchange reactions (p,n), (n,p) and (°He,t) on a free proton-target 
taking into account spectator and decay modes in the 2+p+g’- 
model is used. The type of interference between these modes 
depends on the set of vertex function parameters used. It is shown 
that discrete ambiguities exist for the «NA and pNA vertex func- 
tions. These are partly dissolved if charge-exchange data for a 
wide energy region is used. 17 refs.; 8 figs. 


17985 (JINR-E-—2-92-16) Strangeness-changing vector cur- 
rents in 7-lepton decays. Bednyakov, V.A.; Osipov, A.A. Joint 
inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems. 1992. [8p.] Order Number DE93616889. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Cabibbo suppressed r-lepton decays into a kaon and a 
non-strange pseudoscalar meson have been investigated in the 
U(3)-version of the superconducting quark model with allowance 
for dA-mixing. The total and differential widths of four r-lepton de- 
cays were obtained. The number of these decays per year at the 
c-7-factory was calculated. 6 refs.; 4 figs.; 2 tabs. 


17986 (JINR-E-4-92-9) Weak interactions in a bilocal chiral 
theory: 2. Nonleptonic decays of quarkonia in bilocal ap- 
proach. Kalinovskij, Yu.L.; Kallies, W.; Muenchow, L.; Pervushin, 
V.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1992. [11p.] Order Number 
DE93616887. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuovo Cimento, A. 

In this part the calculus to describe meson-decay constants and 
the nonieptonic transitions for D and B mesons in a bilocal meson 
field theory are formulated. 10 refs.; 1 fig.; 3 tabs. 


17887 (KFKI-1991-37/A) Analysis of the rapidity gap prob- 
ability at CERN collider energies. Hegyi, S. (Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics). Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Dec 1991. [21p.] Order Number 
DE93613186. Source: OSTI; NTIS (US Sales Only); INIS. 

The rapidity gap probability, i.e., the probability of detecting no 
particles in a given rapidity interval is investigated in proton- 
antiproton collisions at CERN Collider energies. A_ scaling 
behaviour is found in the central rapidity domain, similar to the 
scaling of the void probability in the Perseus-Pisces supercluster 
region of galaxies. This observation confirms that the recently 
proposed linked-pair approximation for the N-particle cumulant cor- 
relation functions holds valid to high order with linking coefficients 
slightly smaller than the negative binomial values. In the outer re- 
gion of rapidity deviations are found from the scaling law which 
possibly is caused by the violation of translation invariance of the 
correlation functions. The correspondence to the clan production 
picture of hadronization is outlined: it is shown that the clan-model 
parameters can be obtained directly from the hole probability’. (au- 
thor) 31 refs.; 3 figs.; 1 tab. 


17988 (KFK+-1992-02/A) Order-a radiative corrections for 
semileptonic decays of polarized baryons. Glueck, F. (Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics); Toth, K. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Jan 1992. 
[35p.] Order Number DE93613219. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Model independent radiative corrections are calculated for the 
=~ — nev-bar, A — nev-bar and n — per~-bar decays with polar- 
ized initial baryons. The method of polarization asymmetry 
calculations is outlined, and the most important formulae are 
presented. Numerical results for the corrections to two- and one- 
dimensional asymmetry distributions and totally integrated 
asymmetries are tabulated for the electron, neutrino, hadron, a and 
6B asymmetries. (author) 73 refs.; 5 tabs. 


17989 (KFK--1992-07/A) Production region of identical pi- 
ons at 38 GeV/cI1~-nuclei interactions with high P; particles. 
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Penev, V.N. (Byigarska Akademiya na Naukite, Sofia (Bulgaria). 
Inst. za Yadrena |zsledvaniya i Yadrena Energetika); Shkliovskaja, 
A.l.; Vertogradov, L.S.; Gabunia, L.L.; Kharchilava, A.i.; Gemesy, 
T.; Jenik, L.; Krasznovszky, S.; Pinter, Gy. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Feb 1992. [29p.] Order Number DE93614536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The correlation functions of pairs of the identical pions, extracted 
from z\+)-mesons production in x—-A (A=p, d, C, Cu, Pb) colli- 
sions at 38 GeV/c by high P;-trigger, exhibit an enhancement at 
small values of relative momenta of the pions. On this second or- 
der of intensity interference the radii R of the pion source were 
calculated by using the different parametrizations. The values of R 
vary slowly between 0.8 fm and 2 fm for different interactions with 
P,>1 GeV/c. One does not observe the significant change of the 
pion source parameters for different P;-momenta cuts. (author) 17 
refs.; 8 figs.; 4 tabs. 


17990 (LA-UR-93-140) Measuring pion beta decay with 
high-energy pion beams. McFarlane, W.K. (Superconducting Su- 
per Collider Lab., Dallas, TX (United States)); Hoffman, C.M. Los 
Alamos National Lab., NM (United States). [1993]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9210292-2: Workshop on new vistas in 
physics with high-energy pion beams, Santa Fe, NM (United 
States), 14 Oct 1992). Order Number DE93007347. Source: OST]; 
NTIS; INIS; GPO Dep. 

Improved measurements of the pion beta decay rate are possi- 
bie with an intense high-energy pion beam. The rate for the decay 
x* — 7°etve is predicted by the Standard Model (SM) to be R(z* 
— w°etve) = 0.3999+0.0005 s—'. The best experimental number, 
obtained using in-flight decays, is Rix* — 7°etve) = 0.394 + 
0.015 s~'. A precise measurement would test the SM by testing 
the unitarity of the Cabibbo-Kobayashi-Maskawa matrix for which 
one analysis of the nuclear beta decay data has shown a 0.4% 
discrepancy. Several nuclear correction factors, needed for nuclear 
decay, are not present for pion beta decay, so that an experiment 
at the 0.2% level would be a significant one. Detailed study of pos- 
sible designs will be needed, as well as extensive testing of 
components. The reduction of systematic errors to the 0.1% level 
can only be done over a period of years with a highly stable appa- 
ratus and beam. At a minimum, three years of occupancy of a 
beam line, with 800 hours per year, would be required. 


17991 (LA-UR-93-727) Beta decay anomalies and the 17- 
keV conundrum. Hime, A. Los Alamos National Lab., NM (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9301 87-1: 
13. Moriond workshop on perspectives in neutrinos, atomic 
physics, and gravitation, Villars-sur-Ollon (Switzerland), 30 Jan - 6 
feb 1993). Order Number DE93008722. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Recent developments in pursuance of the 17-keV neutrino are 
reviewed. Several different experiments found anomalies in 6 de- 
cay spectra which were consistently interpreted as evidence for a 
heavy neutrino. On the other hand, recent null results definitively 
rule out the existence of a 17-keV neutrino, as well as escaping 
criticisms applicable to earlier experiments. While missing links re- 
main, it seems that any strong evidence for a 17-keV neutrino has 
vanished. Specifically, the anomalies observed in *S and ®Ni 
spectra at Oxford can be reinterpreted in terms of electron scatter- 
ing effects. In addition, the discrepancy amongst internal 
bremsstrahlung measurements has an instrumental origin, and re- 
cent results disfavour a 17-keV neutrino. Anomalies persist in the 
low energy region of the tritium spectrum which deserve further in- 
vestigation. 


17992 (LUND-MPH-92-05) The decay of a delta resonance 
in the nuclear medium. Arve, P.; Helgesson, J. Lund Univ. (Swe- 
den). Dept. of Mathematical Physics. Jul 1992. [21p.] Order 
Number DE93617684. Source: OSTI; NTIS; INIS. 

The properties of the A-resonance is of central importance in 
many of the processes under study in intermediate energy physics. 
Perhaps the most noticeable change of the properties of the A- 
excitation in the nuclear medium is the substantial increase of its 
width. We calculate the decay of the delta into a nucleon and a 
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general pisobar mode consisting of NN~'-, x- and AN~'-modes. 
The decay is calculated without any width of the A-resonance in 
the pisobar as well as with a selfconsistent width. For the case of 
no width the decay is separated into different channels. It is found 
that NN-' channel is not only dominating the decay at low ener- 
gies of the A-resonance but at high densities (p>1.5p9) this 
channel also dominates the decay at higher energies. Qualitative 
agreement with inclusive and exclusive (p,n) and @He,T) experi- 
ments is achieved. (au) (23 refs.). 


17993 (LUNFD6-NFFL-7071-1992) Studies of the ionization 
energy loss in the DELPHI TPC and the identification of quark 
and gluon jets in hadronic events at LEP. Baerring, O. Lund 
Univ. (Sweden). Dept. of Physics. Sep 1992. [46p.] Order Number 
DE93617685. Source: OSTI; NTIS; INIS. 

In this thesis a fast and accurate method for the calculations of 
the energy loss spectrum is presented. The algorithm, which is 
based on the Laplace transform method, differs from earlier ap- 
proaches in that it makes use of fast fourier transform routines 
instead of numerical integration or series expansion. We present 
also a new type of jet classification, based on artificial neural net- 
work technique. The classification is proved to be insensitive to the 
jet energy, i.e. it exploits only the fragmentation differences be- 
tween quarks and gluons. We apply this method in a measurement 
of the triple-gluon vertex in four-jet events at LEP. (au) (33 refs.). 


17994 (LYCEN-T-9115) Detection of single photons in the 
L3 experiment. Buisson, C. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire; Lyon-1 Univ., 69 (France). 
May 1991. [143p.] (In French). Order Number DE93701125. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work is based on data taken with the L3 detector at LEP 
(electron-positron collider) built at the CERN laboratories in 
Geneva. The first results on the measurement of the ete 
—vantiv-y cross section are presented. In the first part of the thesis 
we give a general overview on the recently obtained values for N, 
through various methods. We also point out the importance of 
measuring the single photon cross section in order to determine 
this parameter in the framework of the Standard Model. This mea- 
surement can also give valuable insights as to what happens 
beyond the S.M. specially concerning supersymmetric and com- 
posite models. We end with a review of the generators used for 
simulating the signal and the various background processes 
present in this measurement. The second chapter describes the L3 
detector with a particular emphasis given to the electromagnetic 
calorimeter, built using BGO crystals. We also describe the simula- 
tion software used by L3. In the third chapter we give a detailed 
presentation of the routines and criteria used for our single photon 
signal data acquisition. We show how, by also selecting single 
electrons, we can study this sample in order to gain a better under- 
standing of the background generator. The last chapter describes 
the analysis work done on the various data samples, the compari- 
son between Monte Carlo and data, and the procedure used to 
extract the number of families N,. With our sample of single pho- 
tons, corresponding to an integrated luminosity of 2.98 pb~", with 
a center of mass energy from M, - 3GeV to Mz, + 3 GeV, we ob- 
tain N, =3.3+0.6(stat.)+0.3(syst.). 


17995 (OUP-92-13) Off-shell s—d transitions | K-decays. 
Eeg, J.O. (Oslo Univ., Fysisk Inst. (Norway)); Picek, |. Oslo Univ. 
(Norway). Fysisk Inst. Jul 1992. [14p.] Order Number DE93613207. 
Source: OSTI; NTIS; INIS. 

The authors consider contributions to decays of K-mesons from 
effective lagrangians involving (iy-D-mg), where D, is the covariant 
derivative and mg is a relevant quark mass. For this purpose an ef- 
fective low-energy QCD is used, where the quarks are coupled to 
the pseudoscalar mesons x, K, 7. These couplings are due to their 
Goldstone character and reflect chiral-symmetry breaking. Within 
this scheme it is shown explicitly that for the decays K-27 and 
K-77, the physical effects of operators involving (iy-D-mg) are not 
zero, contrary to current statements. To be more specific, one 
obtains a zero effect only in the limit when the quark-meson inter- 
actions are switched off, that is for f,—+00. Numerically, one finds 
weak impact on the CP-conserving K-77 amplitude, while the im- 
pact of K-+-yy is substantial in the CP-violating case. 17 refs., 4 
figs. 





17996 (OUP-92-29) Observation of parton fragmentation in 
anti pNe reactions at 607 MeV/c. Danielsen, K.M. (and others); 
Jacobsen, T.; Haatuft, A. CERN PS-179. Oslo Univ. (Norway). Fy- 
sisk Inst. Aug 1992. [9p.] Order Number DE93613187. Source: 
OSTI; NTIS; INIS. 

The ratio between the numbers of negative and positive leading 
pions in anti p®°Ne reactions at 607 MeV/c is explained by QCD in 
terms of parton fragmentation. 7 refs., 1 fig., 3 tabs. 


17997 (SLAC—413) A study of jet rates and measurement 
of ag at the Z° resonance. Lauber, J.A. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Feb 1993. 156p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. Order Number DE93009085. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This experiment was performed with the SLD detector at the 
Stanford Linear Accelerator Center. Only charged tracks measured 
in the central drift chamber were used for the measurement of the 
jet production rates. The value of the strong coupling as(Mz°) is 
determined from the production rates of jets in hadronic Z° decays 
in e* e~ annihilations. The relative jet rates are obtained using the 
JADE-type algorithms. The results are compared with the jet rates 
obtained from a new jet algorithm proposed by N. Brown et al. 
called the “Durham” algorithm. The data can be well described by 
O(as*) QCD calculations and by QCD shower model caiculations. 
A fit of the theoretical predictions to the data taken with the SLD 
yields a value, as(Mz°) = 0120 + 0.002(stat) + 
0.003(exp.) _9.909*?-©"' (theor.). The error is dominated by the theo- 
retical uncertainties. The measurement is compared with results 
from other experiments and it is shown that the value obtained for 
as agrees well with these results and furthermore supports the evi- 
dence for the running of the strong coupling, consistent with the 
non-Abelian nature of QCD. The Stanford Linear Collider (SLC) 
can deliver partially longitudinally polarized electrons to the interac- 
tion point. Jet production rates and values for as are calculated 
both for right-handed and left-handed initial state electrons. All re- 
sults are consistent with the unpolarized result, as predicted by the 
Standard Model. 


17998 (SSCL-Preprint-159) Experimental challenges at fu- 
ture hadron colliders (Lectures for the 1992 St. Croix Summer 
School). Siegrist, J. Superconducting Super Collider Lab., Dallas, 
TX (United States). Oct 1992. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-9207184—1: 1992 St. Croix Summer School, St. Croix (Vir- 
gin Islands (U.S.)), 15-18 Jul 1992). Order Number DE93008613. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An overview of the experimental program at future hadron collid- 
ing beam machines is presented. Special emphasis is given to the 
Tevatron upgrade program and Superconducting Super Collider 
physics with the detector designed by the Solenoidal Detector Col- 
laboration (SDC). Expected physics reach of the new machines is 
outlined. Expected physics performance of the proposed SDC de- 
sign is detailed 


17999 (UWThPh-1992-43) Weak radiative baryon decays in 
chiral perturbation theory. Neufeld, H. Vienna Univ. (Austria). 
inst. fuer Theoretische Physik. 11 Sep 1992. [26p.] Order Number 
DE93615651. Source: OSTI; NTIS (US Sales Only); INIS. 

The strangeness-changing radiative baryon decays I* — py, =- 
— I-y, T° — ny, A ny, E° — 294, E° = Ay are investigated 
in the framework of chiral perturbation theory. The one-loop contri- 
butions are calculated and the structure of the counterterms is 
discussed. Predictions are obtained for the asymmetry parameters 
of A — ny and E- — X~v+. (author). 


18000 (WIS-PH-92-105) Paradox in strange quark contri 
butions to hyperon spins. Lipkin, Harry J. (Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Nuclear Physics). Weizmann 
Inst. of Science, Rehovoth (israel). Dept. of Physics. Dec 1992. 
[5p.] Order Number DE93619786. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Data for magnetic moments and semileptonic decays show 
disagreements between experimental values and theoretical predic- 


tions not easily explainedby simple models and A and = hyperons. 
(author). 
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Refer also to citation(s) 17778, 17801, 17866, 17879, 17953, 
17963, 18092, 18123 


18001 (CEA-LNS-Ph—-92-21) Vector meson masses in the 
nuclear medium. Soyeur, M. (Laboratoire National Saturne, Cen- 
tre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France)); Brown, G.E.; 
Rho, M. Laboratoire National Saturne, Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). 1992. [4p.] Grant DE-FG02-88 
ER4038. (CONF-920708-: 2. international nuclear physics confer- 
ence, Wiesbaden (Germany), 26 Jul - 1 aug 1992). Order Number 
DE93613251. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors have suggested that the vector meson masses de- 
crease with increasing baryon density like the cube root of the 
quark condensate. Using the vector dominance model, they have 
investigated the consequences for the electromagnetic form factors 
of nucleons embedded in the nuclear medium, and have calculated 
longitudinal and transverse responses of bound nucleons mea- 
sured in (e,e’p) reactions on nuclei where a systematic quenching 
of the longitudinal cross section has been observed. They compare 
their calculations with experiment in the “Ca(e,e’p), *He(e,e’), 
4He(e,e’) reactions. 


18002 (DESY-92-123A, pp. 1-10) Higgs particles. 
Introduction and summary. Djouadi, A. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)); Haidt, D.; Zerwas, 
P.M. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Aug 1992. In E*e- collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. Pt. A. 489p. Order 


Number DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors present a short introduction to the Higgs model dis- 
cussing some theoretical limits on the mass of the Higgs boson. 
They present values of the width and the branching ratio 


of the Higgs boson and cross sections for the pro- 
cesses e*e~-—HX, e*te~=—(WW)-—Hrv, e*e~—(Z)-—HZ, and 
ete -(ZZ)—He*e—,/s=500 GeV in dependence on the Higgs 
mass in the framework of the standard model. Furthermore they 
discuss production mechanisms for SUSY Higgs particles. (HSI). 


18003 (DESY-92-123A, pp. 255-326) Top quark physics. 
Theoretical aspects. Bernreuther, W. (Heidelberg Univ. (Ger- 
many). Inst. fuer Theoretische Physik); Nachtmann, O.; Overmann, 
P.; Schroeder, T.; Igo-Kemenes, P.; Jezabek, M.; Kuehn, J.H.; 
Steegborn, J.; Teubner, T. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Aug 1992. In E*e~ collisions at 500 
GeV: The physics potential. Proceedings of the workshop - Munich, 
Annecy, Hamburg, February 4 to September 3, 1991. Pt. A. 489p. 
Order Number DE93774694. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The authors review the physics of the top quark. Especially they 
consider the top quark decay in the standard model and other 
grand unified theories, the production of top quarks in e*e~ —tanti 
t, the toponium physics, and angular correlations and CP violation 
in toponium decay. (HSI). 


18004 (DESY—92-123A, pp. 327-377) Top quark physics. 
Experimental aspects. Bagliesi, G. (INFN, Pisa (Italy)); Foa’, L.; 
Tenchini, R.; Venturi, A.; Boer, W. de; Oberschulte-Beckmann, W.; 
Frary, M.N.; Miller, D.J.; Igo-Kemenes, P.; Kozanecki, W. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In Ete- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. A. 489p. Order Number 
DE93774694. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the experimental possibilities and limita- 
tions of a future e*e~ linear collider in measuring some of the 
properties of the top quark, its production and its decay. These in- 
clude an accurate determination of the top quark mass, more 
precise by an order of magnitude than what is anticipated from 
hadron colliders. There is also considerable interest in a high- 
precision measurement of the ete — tanti t cross section in the 
threshold region which emerges as a new testing ground for the 
Standard Model. Indeed, the detailed shape of the excitation curve 
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depends on basic parameters such as the top quark mass m, the 
strong interaction coupling constant ag, the decay width of the top 
quark T;, the Higgs boson mass m, and its coupling A, to 
fermions. The experimental programme will also include the search 
for new physics which may manifest itself through rare, non- 
standard decay modes such as t — Htb and t — ty, or by an 
anomaly in the top quark decay width. (orig/HSI). 


18005 (DESY—92-123B, pp. 539-559) Heavy neutrinos. Buch- 
mueller, W. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany)); Greub, C.; Minkowski, P.; Talby, M.; Tysarczyk- 
Niemeyer, G. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Aug 1992. In Ete~ collisions at 500 GeV: The physics 
potential. Proceedings of the workshop - Munich, Annecy, Ham- 
burg, February 4 to September 3, 1991. Pt. B. 430p. Order 
Number DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 
The paper is organized as follows: In section 2 we briefly de- 
scribe the model with the additional U(1) factor and then work out 
the phenomenology for heavy Majorana neutrino single-production 
at the 500 GeV e*e™ collider. The main point is to derive discovery 
limits for heavy neutrinos as function mixing parameters €j. In sec- 
tion 3 we briefly describe the model based in SU(2), x SU(2)R x 
U(1)g_.. We then discuss the discovery limits for heavy Dirac and 
Majorana neutrino pair-production as function of the mass mrp of 
the Wr boson. In section 4 we give a short summary. (orig/HSI). 


18006 (DESY-92-123B, pp. 561-585) E, matter particles. 
Djouadi, A. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany)); Zerwas, P.M.; Spira, M. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1992. In Ete~ 
collisions at 500 GeV: The physics potential. Proceedings of the 
workshop - Munich, Annecy, Hamburg, February 4 to September 3, 
1991. Pt. B. 430p. Order Number DE93774981. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this contribution, we analyse the discovery potential of a 500 
GeV center of mass energy ete linear collider for these new 
states. In the next section, we present the general interactions of 
the exotic fermions, summarize the existing constraints on their 
masses and couplings and analyse their decay patterns. In section 
3, we present the pair and single production cross section at ,/s = 
500 GeV, allowing for a relatively light new 2’ as well as for non- 
conventional lepton and baryon numbers of the D_ particles. 
Angular distributions and the polarization of the final heavy states 
will be discussed. A brief conclusion is given in the final section 4. 
(orig./HSI). 


18007 (DESY—92-123B, pp. 613-640) Higgs bosons in the 
minimal supersymmetric extension of the Standard Model. 
Brignole, A. (European Organization for Nuclear Research, Geneva 
(Switzerland). Theory Div.); Ellis, J.; Gunion, J.F.; Guzzo, M. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1992. In Ete- collisions at 500 GeV: The physics potential. 
Proceedings of the workshop - Munich, Annecy, Hamburg, Febru- 
ary 4 to September 3, 1991. Pt. B. 4830p. Order Number 
DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

We incorporate radiative corrections in calculations of the 
production cross-sections for Higgs bosons in the minimal super- 
symmetric extension of the Standard Model, as well as the novel 
decay mode of the lighter CP-even neutral Higgs into Z++. We find 
that an e*e~ collider with 500 GeV in the centre-of-mass should 
be able to produce and detect supersymmetric Higgs bosons easily 
over a large domain of parameter space. (orig.). 


18008 (DESY—92-123B, pp. 697-702) Neutralinos and neu- 
tral Higgs bosons in the nonminimal supersymmetric Standard 
Model. Kim, B.R. (Technische Hochschule Aachen (Germany). 
Lehrstuhl fuer Experimentalphysik 3A und 3. Physikalisches Inst.); 
Stephan, A.; Oh, S.K. Deutsches Elektronen-Synchrotron (DESY), 


Hamburg (Germany). Aug 1992. In Ete- collisions at 500 GeV: 


The physics potential. Proceedings of the workshop - Munich, An- 
necy, Hamburg, February 4 to September 3, 1991. Pt. B. 4830p. 
Order Number DE93774981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 


SUPERSYMMETRY/standard model; 
HIGGS BOSONS/mass; 


STANDARD MODEL/higgs bosons; 
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STANDARD MODEL/sparticles; ELECTRON-POSITRON INTER- 
ACTIONS/annihilation; SPARTICLES/mass; SUPERSYMMETRY; 
MASS; NEUTRAL PARTICLES; SPARTICLES; EXCITATION 
FUNCTIONS; INTEGRAL CROSS SECTIONS; GEV RANGE 
100-1000; PAIR PRODUCTION; ANNIHILATION; ENERGY DE- 
PENDENCE; FERMIONS; MASS FORMULAE 


18009 (DESY-92-123B, pp. 703-706) Range of Higgs 
masses in nonminimal supersymmetry. Eliwanger, U. (Heidel- 
berg Univ. (Germany). Inst. fuer Theoretische Physik); Rausch de 
Traubenberg, M. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Aug 1992. In Ete~ collisions at 500 GeV: The 
physics potential. Proceedings of the workshop - Munich, Annecy, 
Hamburg, February 4 to September 3, 1991. Pt. B. 430p. Order 
Number DE93774981. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERSYMMETRY/standard model; 
STANDARD MODEL/higgs bosons; HIGGS BOSONS/mass; 
LAGRANGIAN FIELD THEORY; HIGGS MODEL; SUPERSYMME- 
TRY; MASS 


18010 (DOE/FTR-93009036) [High energy spin physics]: 
Foreign trip report, November 5-20, 1992. Lach, J. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). 1992. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93009036. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The main purpose for the trip was to present two papers at The 
10th International Symposium on High Energy Spin Physics 
November 9-14, 1992 in Nagoya, Japan. These papers contained 
results from Fermilab experiment E761. The traveller was also in- 
vited to visit the Institute Of High Energy Physics (IHEP) in Beijing, 
China. Physicists from IHEP participated in Fermilab E761 and are 
also members of a new approved Fermilab experiment, E781. 
Among the major topics of discussion at IHEP were visits and 
contributions of IHEP to E781. Personal impressions and travel ex- 
periences are included. 


18011 (FNAL/C—92/341-E) New limits on generation-1 lep- 
toquarks. Moulding, S.M. (Brandeis Univ., Waltham, MA (United 
States)). The CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-921122—44: Meeting of the Division of Particles and Fields 
of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93008138. Source: OSTI; NTIS; 
INIS; GPO Dep. 

With the turn-on of HERA there is currently considerable interest 
in the properties of first-generation leptoquarks. In this paper we 
present new results of a search for these particles at CDF. Our 
findings are based on an analysis of 4.1 pb—' of data collected at 
Js = 1.8 TeV during the 1988-89 Tevatron run. The leptoquarks 
are assumed to decay rapidly to first-generation leptons and 
quarks. We search for an excess of events containing two high en- 
ergy electrons and two jets and find no events in our signal region. 
Events outside the signal region are consistent with Z° +dijet pro- 
duction. Based on this, and assuming BR(LQ;— e + q) = 100 %, 
we exclude first-generation leptoquarks with masses M(LQ,) < 113 
GeV at the 95% CL. At BR(LQ,;— e + q) = 50 %, we exclude 
M(LQ,) < 82 GeV. 


18012 (IC—92/429) Status of the MSW-solution of the solar 
neutrino problem. Smirnov, A.Yu. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1992. [12p.] Order Number 
DE93619809. Source: OSTI; NTIS (US Sales Only); INIS. 

Status of the resonant flavor conversion is formulated in view of 
latest solar neutrino data. We discuss different methods of determi- 
nation of neutrino parameters. The effects of third neutrino 
admixture as well as possible nonvacuum mixing are considered. 
(author). 24 refs, 5 figs. 


18013 (IFVE-ONF-91-191) Measurement of characteristics 
of heavy quark production cross sections in the experiment 
with instrumented beam absorber. Batalov, A.A.; Kistenev, Eh.P.; 
Likhoded, A.K.; Slabospitskij, S.R.; Kholodenko, A.G.; Shuvalov, 
R.S.; Mokhov, N.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 





Fiziki Vysokikh Ehnergij. 1991. [24p.] (In Russian). Order Number 
DE93616895. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Yad. Fiz. 

In the paper is proposed to study the beauty quark production in 
a rather simple experiment. The experiment is based on measuring 
the yield of directly produced muons in the vertex calorimeter 
(beam absorber) completed with a muon spectrometer. The prelim- 
inary estimations of statistics and backgrounds are presented. 
Another advantage of such experiment is a possibility to measure 
c-quark production. 10 refs.; 14 figs.; 7 tabs. 


18014 (IHEP-OTF-91-137) Effects of additional isoscalar 
vector bosons in e*e~ —ff-bar processes at the TRISTAN and 
LEP energies. Pankov, A.A. (Gomel’skij Politekhnicheskij Inst., 
Gomel (Belarus)); Gershtejn, S.S.; Likhoded, A.A.; Yushchenko, 
O.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. [15p.] Order Number DE93621451. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Z. Phys. C - Particles and Fields. 

The phenomenological manifestation of the additional Y(Y_) 
boson arising in the models with the composite structure of elec- 
troweak interactions is studied for the process e*e~ —ff-bar at the 
TRISTAN and LEP energies. It is shown that the presence of the 
additional isoscalar boson, yields a measurable effect in the cross- 
section of ete~ +* (hadrons) processes at LEP. This effect in 
the muon and hadron cross-sections at the energies Mz+I'2/2 can 
be ~1.5-2% for small values of the +-Y-mixing parameter. 13 refs. 


18015 (JINR-E-1-91-376) The temperatures of negative pi- 


ons in light lons collisions with carbon and tantalum nuclei at 
4.2 A GeV/c. Backovic, D.; Salihagic, D.; Simic, L. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1991. [15p.] Order Number DE93616893. Source: OSTI; 
TIS (US Sales Only); INIS. 
The slope of transverse momentum invariant spectra of the neg- 


ative pions in the inelastic (d,a,C)+(C,Ta) collisions at 4.2xA GeV/c 
are studied. The temperatures of the negative pion are obtained in 
various rapidity intervals. in collisons with carbon going from frag- 
mentation to the central rapidity region the temperature increases 
from 60 MeV to 110 MeV. "Two-temperature” shape of 
Pperpendicular spectra appears in interactions with the tantalum 
nucleus. The value of the first temperature remains almost con- 
stant (~40 MeV) for different rapidities. And behaviour of the 
second temperature is similar to that observed in the light nuclei in- 
teractions (varying from 70 MeV up to 110 MeV). The experimental 
results are compared with calculations in the framework of the 
quark-gluon string model. The influence of resonances and intranu- 
clear rescattering mechanism on values of temperatures is shown 
in different rapidity regions. The investigation has been performed 
at the Laboratory of High Energies, JINR. 


18016 (JINR-E-—2-91-531) On the transverse size of a fast 
moving nucleon. Belyakov, V.A.; Strei’tsov, V.N. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1991. [6p.] Order Number DE93616891. Source: OSTI; NTIS 
(US Sales Only); INIS. 

On the basis of the relativistic Yukawa potential it is shown that 
the nucleon ‘transverse size’ corresponding to equipotential values 
grows with increasing its energy as (Iny)°-*-Iny (7 is the Lorentz- 
factor) due to the field of virtual spin mesons. The opinion is 
expressed that the known growth of the interaction cross section is 
probably just due to the indicated reason. 4 refs.; 1 tab. 


18017 (JINR-E-2-91-546) A model for glueball mixing and 
the problem of theta meson. Majewski, M. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1991. [23p.] Order Number DE93616894. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The exotic commutator mixing model describing mixing of the 
decuplet meson states (qq-bar nonet with an extra singlet), which 
was formulated before, is now supplemented and its flavor- 
independent versions are distinguished. The latter version of the 
model which totally determines the mixing matrix elements as func- 
tions of the masses is applied to tensor mesons where 6/f2 (1720) 
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is regarded as the mostly glueball state. The special role of the +-+- 
decay rates in verifying the model is emphasised. Hadronic 
two-body decay rates are well reproduced. The coupling constants 
of the forbidden and glueball decay are determined. These con- 
stants are simply connected. The decay of the glueball into the pair 
of quarkonia is suppressed. 12 refs.; 1 fig.; 1 tab. 


18018 (JINR-R-3-91-521) On extraction of neutron polariz- 
ability from integral scattering cross sections. Mitsyna, L.V.; 
Samosvat, G.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics. 1991. [10p.] (In Russian). Or- 
der Number DE93613244. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The most general expression of the integral cross section is 
obtained for s-wave neutrons elastically scattered on nuclei. Inac- 
curacy in cross sections used by different authors is demonstrated. 
The new method for the extraction of the neutron polarizability co- 
efficient from the scattering cross section data is proposed which 
main peculiarity is the account for resonance corrections in the cal- 
culation of cross sections, but not amplitudes. 8 refs.; 3 tabs. 


18019 (LAL—92-74) Current issues in 7-lepton physics. 
Davier, M. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l’Accelerateur Lineaire. Dec 1992. [49p.] (CONF-9209270-: 2. 
workshop on tau lepton physics, Columbus, OH (United States), 8- 
11 Sep 1992). Order Number DE93621449. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A summary is given of the results presented at the 2nd Work- 
shop on 7 lepton physics (Ohio State University, September 1992). 
They highlight a precise determination of the + mass, new accurate 
results of the 7 lifetime, much improved measurements of branch- 
ing fractions and better determinations of the neutral current 
couplings. The emerging picture confirms the standard + nature 
both in the neutral-current, and the charged-current sectors. While 
some disagreement remains between experiments, the long-lasting 
discrepancy on (yu, 7) weak charges and the possibility of non- 
standard + decays are not confirmed by the most recent accurate 
data. 


18020 (LIYaF-1699) Fast trigger algorithm for B-events se- 
lection. Kolomenskij, G.A.; Obrant, G.Z.; Smirnov, A.J. AN SSSR, 
Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 1991. [20p.] 
Order Number DE93621452. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A fast trigger algorithm to select B-events with an use of a silicon 
strip vertex detector is proposed. This algorithm is based on the 
existence of secondary decay vertices and may be used in case of 
point or wire target. The estimated time of decision is shorter than 
1 psec. The trigger efficiency calculation results are presented both 
for secondary vertices trigger and for total transverse momentum 
trigger. The high efficiency and background rejection of the sec- 
ondary vertices trigger is displayed. 20 refs.; 10 figs. 


18021 (RAL-—92-053) Collective interactions between neu- 
trinos and dense plasmas. Bingham, R.J. (Rutherford Appleton 
Lab., Chilton (United Kingdom)); Dawson, J.M.; Su, J.J. Rutherford 
Appleton Lab., Chilton (United Kingdom). Aug 1992. [7p.] Order 
Number DE93613256. Source: OSTI; NTIS (US Sales Only); INIS. 

A new interaction mechanism is described between neutrinos 
and dense plasmas. With the unification of the electromagnetic 
(EM) and weak forces, analogous processes should occur for in- 
tense neutrino fluxes as for photon fluxes. Intense EM waves 
excite parametric instabilities in nonlinear media and plasma in par- 
ticular. Therefore, sufficiently intense neutrino fluxes should also 
cause similar parametric instabilities in dense plasmas. An impor- 
tant example is the production of Langmuir plasmons and lower 
energy neutrinos. In plasma physics, for electromagnetic waves, 
the process is known as stimulated Raman scattering and it greatly 
increases the interaction of the light with the plasma. We propose 
that the analogous process, for neutrinos, occurs in the plasma 
surrounding the core of a supernova due to the immense neutrino 
flux there and the fact that at some distance from the core the flux 
is strongly unidirectional. We develop a theory for stimulated scat- 
tering of neutrinos in plasmas based on the index of refraction for 
neutrinos which depends on electron density, conservation of en- 
ergy and momentum for neutrinos plus plasmons and wave 
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damping; we estimate approximate growth rates. We find that the 
process should, indeed, go between 10 and 100 core radii. We 
propose that the process plays an important role in supernova dy- 
namics and particularly in the production of the outward going 
shock. (author). 


6630 Nuclear Physics 
Refer also to citation(s) 15622, 16857, 17764 


18022 (DOE/ER/40283-13) Theoretical Studies in Nuclear 
Physics: Progress report, 1 May 1991-30 April 1992. Landau, 
R.H.; Madsen, V.A. Oregon State Univ., Corvallis, OR (United 
States). [1992]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-86ER40283. Order Number 
DE93010142. Source: OSTI; NTIS; INIS; GPO Dep. 

Work in nuclear structure and reaction theory, specifically, the 
relation of reactions to the nuclear structure. Other work was in in- 
termediate energy physics, few-body problems, and computational 
physics that heavy ions can be used to measure simultaneously 
both neutron and proton multipole matrix elements of the target nu- 
cleus has added new interest to this area of nuclear structure. 
Considerable attention to the is therefore paid to the to the meth- 
ods for calculating multiple matrix elements. 


18023 (DOE/ER/40328-1) [Research in theoretical nuclear 
physics]: Progress report. Minnesota Univ., Minneapolis, MN 
(United States). School of Physics and Astronomy. 2 Mar 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER40328. Order Number DE93008380. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Research in progress and plans for future investigations are 
briefly summarized for the following areas: light-ion structure and 
reactions; nuclear structure; peripheral heavy-ion reactions at 
medium and high energy; medium-energy heavy-ion collisions and 
properties of highly excited nuclear matter; and high-energy heavy- 
ion collisions and QCD plasma. 
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Refer also to citation(s) 17755, 17971, 18053, 18058, 18091, 
18094, 18130 

18024 (ANL/PHY/CP—76390) New results on superde- 
formed bands in Hg and Ti nuclei. Carpenter, M.P. (Argonne 
National Lab., IL (United States)); Janssens, R.V.F.; Liang, Y.; Ah- 
mad, |.; Henry, R.G.; Khoo, T.L.; Lauritsen, T.; Soramel, F.; 
Bearden, |.G.; Drigert, M.W.; Garg, U.; Reviol, W.; Lewis, J.M.; 
Riedinger, L.L.; Yu, C.H. Argonne National Lab., IL (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38 
;FG02-87ER40346 ;AC07-761D01570 ;FG0O5-87ER40361. Grant 
PHY91-00688. (CONF-9210249-9: 1992 international symposium 
on rapidly rotating nuclei, Tokyo (Japan), 26-30 Oct 1992). Order 
Number DE93008652. Source: OSTI; NTIS; INIS; GPO Dep. 

New results have been obtained on superdeformed states in 
19Hg, '®'TI, and '92Tl. For '°Hg, the previously identified su- 
perdeformed band has been extended up to a rotational frequency 
of hw > 0.40 MeV by combining data from several different experi- 
ments. The extracted dynamical moment of inertia J(?) vs Aw 
exhibits a distinct change in slope at iw = 0.32 MeV. For '9'TI and 
182T|, two and six superdeformed bands have been identified in 
these nuclei, respectively. Six of these eight bands exhibit a 
smooth rise in J(*) with Aw characteristic of the other superde- 
formed bands identified in this mass region while the remaining 
two bands which are in '%*T| show a constant J(*) with Aw. This 
new result can be understood in terms of Pauli blocking of quasi- 
particle alignments in high-N intruder orbitals. The new result for 
19°Hg is interpreted as evidence of a band interaction at the high- 
est frequencies due to the rotational alignment of a pair of 
quasiparticles into these same intruder orbitals. These two new 
features taken together represent the first conclusive evidence that 
the alignment of intruders is responsible for the smooth rise in J(*) 
seen in the other superdeformed bands of this mass region. 
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18025 (BNL-70255) [Rapidly rotating nuclei and nuclear 
spectroscopy with unstable beams]: Foreign trip report, Octo- 
ber 22, 1992—November 4, 1992. Casten, R.F. Brookhaven 
National Lab., Upton, NY (United States). 9 Nov 1992. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE93009737. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The two conferences attended are discussed. An in-depth ses- 
sion with Ben Mottelson on the IBA is summarized, as well as 
other discussions of radioactive beam facilities and science. 


18026 (CEA-DAPNIA-SPhN—92-06) Nuclear stability and 
coupling to negative energy states. Kim, EJ. (CEA Centre 
d'Etudes de Saclay, 91 Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee); Gillet, V.; Kohmura, T. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de l’instrumentation Associee. Mar 1992. [12p.] Order 
Number DE93618702. Source: OSTI; NTIS (US Sales Only); INIS. 
The relativistic mean-field equations for finite nuclei are solved in 
a discretized representation space separated into its positive and 
negative energy sectors. We show how the negative energy state 
admixtures in the nuclear ground state depend on the nonlinear o- 
a interaction and how this relativistic mechanism acts on nuclear 
saturation, spin-orbit splittings and nuclear incompressibility. 


18027 (CONF-9210249-8) Low-spin identical bands in 
neighboring odd-A and even-even nuclei. Baktash, C.; Winchell, 
D.F.; Garrett, J.D.; Smith, A. Oak Ridge National Lab., TN (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 
(United States); Joint Inst. for Heavy lon Research, Oak Ridge, TN 
(United States). DOE Contract AC05-840R21400. From 1992 inter- 
national symposium on rapidly rotating nuclei; Tokyo (Japan); 
26-30 Oct 1992. Order Number DE93008569. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A comprehensive study of odd-A rotational bands in normally de- 
formed rare-earth nuclei indicates that a large number of 
seniority-one configurations (21% for odd-Z nuclei) at low spin 
have moments of inertia nearly identical to that of the seniority- 
zero configuration of the neighboring even-even nucleus with one 
less nucleon. It is difficult to reconcile these results with conven- 
tional models of nuclear pair correlation, which predict variations of 
about 15% in the moments of inertia of configurations differing by 
one unit in seniority. 


18028 (CTA-IEAV-RP-036/88) The alpha-particle structure 
of “* Ti. Hodgson, P.E.; Merchant, A.C. Centro Tecnico Aeroespa- 
cial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de 
Estudos Avancados. Oct 1988. [11p.] Order Number DE93618703. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Some of the bound and unbound states of “ Ti have a pro- 
nounced alpha-particle structure, and their energies and widths 
may be obtained from an alpha *° Ca potential. The differential 
cross-sections for the elastic scattering of alpha particles by *° a 
may also be described by such a potential, and some features indi- 
cate the presence of unbound states of “4 Ti. The attempts to unify 
these bound and scattering phenomena by the same potential are 
described, together with some new calculations using a cosh po- 
tential. (author). 


18029 (CTA-IEAV-RP—044/88) Cluster model of A=7 nuclei 
revisited, and the astrophysical S factors for > He(a, 7)’ Be 
and * H(a, 7)’ Li at zero energy. Buck, B. (Department of Theo- 
retical Physics, Oxford (United Kingdom)); Merchant, A.C. Centro 
Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados. Oct 1988. [3p.] Order Num- 
ber DE93618710. Source: OSTI; NTIS (US Sales Only); INIS. 

A elementary cluster model that visualizes an alpha particle 
interacting with a 3 H of ° He cluster via a local potential is em- 
ployed. An assurance is made that the major requirements of the 
Pauli principle are satisfied by choosing relative motion quantum 
numbers N (Principal Quantum Number) and L to correspond to 
the microscopic situation in which the ° H or ? He nucleons occupy 
shell-model orbitals above the (O)- orbitals filled by the alpha parti- 


cles. The S, factor for the capture reactions > He (a,-7)’ Be and % 





H (a,-7)” Li is calculated by considering only electric dipole capture 
from incident s-waves as follows. (author). 


18030 (DOE/ER/40328-2) [Research in theoretical nuclear 
physics]: Progress report. Minnesota Univ., Minneapolis, MN 
(United States). School of Physics and Astronomy. [1989]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER40328. Order Number DE93008381. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Research in progress and plans for future investigations are 
summarized briefly for the following topics: microscopic cluster or 
resonating-group theory (multiconfiguration studies, effects of anti- 
symmetrization in the nucleon-nucleus interaction, application to p 
+ a bremsstrahlung), RPA ground state correlations, collisions of 
deformed nuclei, energy dependence of charge-pickup reactions, 
alpha-capture reactions in medium-weight nuclei, quantum hydro- 
dynamic approach to nuclear matter, neutron stars and pulsars, 
transverse momentum distributions, intermittency and other correla- 
tions, photon and dilepton production, electroweak theory at high 
temperature, and fractional statistics. 


18031 (DOE/ER/40537-—16) Recent results on giant dipole 
resonance decays in highly excited nuclei. Snover, K.A. Wash- 
ington Univ., Seattle, WA (United States). Nuclear Physics Lab. 
[1991]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-90ER40537. (CONF-9103176-5: 
Workshop on future directions in nuclear physics with 4x gamma 
detection systems of the new generation, Strasbourg (France), 4- 
16 Mar 1991). Order Number DE92040068. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Some recent results on Giant Dipole Resonance (GDR) decays 
in highly excited, equilibrated nuclei, are discussed based primarily 
on work done at Seattle. Four sections address the following 
topics: oblate shapes of rotating, highly excited Zr—Mo nuclei; adia- 
batic versus ‘motionally narrowed’ GDR decay; large spin-driven 
deformations observed in hot medium-mass nuclei; and search for 
entrance channel effects in GDR decay following °°Ni + 9*Zr fu- 
sion. 22 refs. 


18032 (DOE/ER/40608-2) Theoretical nuclear physics at 
Yale University. Yale Univ., New Haven, CT (United States). 
[1992]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER40608. Order Number 
DE93005941. Source: OSTI; NTIS; INIS; GPO Dep. 

Brief summaries of past and planned activities in the following 
areas are given: models of nuclear structure; models of hadronic 
structure; hot nuclei; chaos in nuclei; reactions and structure; dissi- 
pation, diffusion, and collective motion; and modeling equilibrium 
and nonequilibrium systems. 


18033 (ECN-RX-91-041) Non-equilibrium entropy in ex- 
cited nuclei. Betak, E. (Slovenska Akademia Vied, Bratislava 
(Czechoslovakia). Fyzikalny Ustav); Akkermans, J.M. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jun 
1991. [11p.] Order Number DE93618704. Source: OSTI; NTIS; 
INIS. 

The time-dependent behaviour of entropy in excited nuclei is 
investigated. In distinction to recent claims, it is shown that no self- 
organization is involved in pre-equilibrium nuclear reactions. 
(author). 9 refs.; 4 figs. 


18034 (ECN-RX-92-022) Neutron capture cross-section of 
fission products in the European activation file EAF-3: Pre- 
sented at the NEA Specialists’ Meeting on Fission Product 
Nuclear Data, JAERI, Japan, 25-27 May 1992. Kopecky, J. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Delfini, M.G.; Kamp, H.A.J. van der; Gruppelaar, H.; 
Nierop, D. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). May 1992. [18p.] (CONF-9205255—: NEA specialists 
meeting on fission product nuclear data, Tokyo (Japan), 25-27 May 
1992). Order Number DE93619811. Source: OSTI; NTIS; INIS. 
This paper contains a description of the work performed to 
extend and revise the neutron capture data in the European Acti- 
vation File (EAF-3) with emphasis on nuclides in the fission-product 
mass range. The starter was the EAF-1 data file from 1989. The 
present version, EAF/NG-3, contains (n,-y) excitation functions for 
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all nuclides (729 targets) with half-lives exceeding 1/2 day in the 
mass range from H-1 to Cm-248. The data file is equipped with a 
preliminary uncertainty file, that will be improved in the near future. 
(author). 19 refs.; 5 figs.; 3 tabs. 


18035 (IC-92/427) Quantum-deformation algebra studied 
a@s an analytical equivalent of s,d interacting boson model: 
Energy spectra. Gupta, R.K.; Ludu, A. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1992. [13p.] Order Number 
DE93619862. Source: OSTI; NTIS (US Sales Only); INIS. 

For a complex q-deformation parameter, the analytical energy 
expression of SO,(6) symmetry is shown to give all the three limit- 
ing symmetries of the U(6) group as well as all the intermediate 
results of mixed symmetries, i.e. it works equivalently as the nu- 
merically solvable general Hamiltonian of s,d, interacting boson 
model (IBM). Also, a symmetry triangle, equivalent to Casten’s 
symbolic symmetry triangle for IBM, is obtained. The q-deformation 
parameter is found to behave as the symmetry mixing parameter, 
similar to one in IBM. Applications are made to a range of nuclei, 
covering all the possible cases. (author). 11 refs, 4 figs. 


18036 (INP-MSU-91-41-245) Nuclear structure effects in 
elastic and inelastic scattering of light ions. Galakhmatova, 
B.S.; Katashev, A.G.; Romanovskj, E.A.;  Shitikova, K.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issiedovatel’skij Inst. Yadernoj Fiziki. 1991. [11p.] 


(NIIYaF-MGU-91-41-245.). Order Number DE93616909. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Elastic and inelastic scattering of light ions with the excitation of 
the monopole states has been analyzed with the respect to the in- 
formation on the radial shape of the nuclear matter distributions of 
the target nuclei. The possible manifestation of the nuclear struc- 
ture in these processes is being investigated. 6 refs.; 5 figs. 


18037 (IPNO-TH-92-52) Perturbative construction of the 
periodic orbits of the mean-field equations in nuclear physics. 
Abdellatif Abada. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 30 Jun 1992. [116p.] (in French). Order Num- 
ber DE93617726. Source: OSTI; NTIS (US Sales Only); INIS. 

We have presented a perturbative construction method of the 
periodic orbits of the time-dependent Hartree-Fock equations 
(TDHF). The solutions are found in the form of a power series in 
the amplitude of the collective motion. We have performed calcula- 
tions using third order expansions to determine the splitting of 
two-phonon states of the low-lying octupole vibration in oxygen-16 
and calcium-40. We have also investigated giant quadrupole vibra- 
tions. We had to generalize our method in order to account for the 
resonant coupling between the two-phonon state and one-phonon 
states in the continuum. This was done by introducing admixture of 
the resonant mode in the first order expression of the periodic orbit. 
Our results demonstrate that the method of quantization of periodic 
orbits of TDHF equation is a powerful tool to investigate the energy 
spectra of many-body systems. We have used our method to build 
the classical periodic orbits of a Skyrmion. The method, used up to 
second order, has been applied to the Roper resonance described 
in terms of monopole vibrations. To first order the method is equiv- 
alent to linear response theory and we find that the response 
function displays a well developed peak. We have also presented a 
powerful method which uses the knowledge of periodic orbits to 
construct a collective Bohr-type Hamiltonian. We have applied it to 
the case of monopole vibrations of the Skyrmion and derived the 
corresponding first anharmonic terms in the collective Hamiltonian. 


18038 (ITP-91-40) Particle finite size effects as mean field 
approximation. Anchishkin, D. AN  Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [16p.] Order Number 
DE93618705. Source: OSTI; NTIS (US Sales Only); INIS. 

The equation of state for classical Boltzmann gas with two- 
particle interaction can be written off any approximations in 
single-particle representation and/or in terms of the phenomenolog- 
ical mean field model. Using the latter it is suggested to take into 
account the finite size of particles of the medium in a thermody- 
namically consistent way. The possible arising of the intermediate 
statistics is pointed out. 15 refs.; 1 fig. (author). 
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18039 (lYaF-90-137) Modern methods of construction of 
effective dynamics of collective excitations with large ampli- 
tude in heavy nuclei. 1.Simple model. Vorov, O.K. AN SSSR, 
Novosibirsk (Russian Federation). Inst. Yadernoj Fiziki. 1990. [13p.] 
(In Russian). Order Number DE93613279. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The functional integral method is applied for constructing an 
effective Hamiltonian describing the high amplitude collective exci- 
tations in the final system of interacting fermions. It is shown that 
the dynamics of arbitrarily high fluctuations of the medium field in 
the system considered is similar to the rotator dynamics in the 
space with pseudoeuclidean metrics. 13 refs.; 18 figs. 


18040 (JINR-E-6-92-17) isotonic changes of nuclear 
charge radii. Gangrskij, Yu.P. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions); Markov, 
B.N.; Marinova, K.P.; Nadjakov, E.G. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1992. [7p.] Order Number 
DE93613280. Source: OSTI; NTIS (US Sales Only); INIS. 

A least square fit method for combined analysis of experimental 
data over nuclear radii from muonic atom spectra and over charge 
radii changes from laser spectroscopy has been developed. On its 
basis absolute values of charge radii have been evaluated with 
high degree of accuracy. A systematics for the isotope chains of 
26 elements from 3¢Kr to g2U is created and information on iso- 
tonic shifts spanning over large nuclear chart distances is deduced. 
10 refs.; 3 figs.; 1 tab. 


18041 (LUND-MPH-92-06) Electric-dipole transitions and 
octupole softness in odd-A rare-earth nuclei. Hagemann, G.B. 
(Niels Bohr Inst., Univ. of Copenhagen, Tandem Accelerator Lab., 
Roskilde (Denmark)); Hamamoto, |.; Satula, W. Lund Univ. (Swe- 
den). Dept. of Mathematical Physics. Jul 1992. [83p.] Order 
Number DE93617717. Source: OST!; NTIS; INIS. 

It is found that B(E1) values calculated by using a model, in 
which one quasiparticle is coupled to a rotor, are more than an or- 
der of magnitude too small compared with measured B(E1) values 


in low-energy transitions observed in the yrast spectroscopy of 
odd-A rare-earth nuclei. Thus, the measured B(E1) values are ana- 
lyzed by introducing the parameters which effectively take into 
account the octupole softness. An estimate of the parameters 
based on a microscopic model is made, and a discrepancy 
between the estimated values and the values necessary for repro- 
ducing data is found. (au). 


18042 (ORNL/FTR-4468) [Nuclear spectroscopy and 
rapidly rotating nuclei]: Foreign trip report, October 19-31, 
1992. Johnson, N.R. Oak Ridge National Lab., TN (United States). 
5 Nov 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009738. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler visited the Japan Atomic Energy Research institute, 
where he carried out discussions on topics of mutual interest 
involving the nuclear structure program at ORNL and similar pro- 
grams there. In addition, he presented a seminar on recent work 
by him and his colleagues on the evolving collectivity and shape 
changes in nuclei when excited into high angular momentum 
states. He also attended a conference entitled International Semi- 
nar on the Frontier of Nuclear Spectroscopy in Kyoto and chaired 
one of the scientific sessions. In Tokyo he presented an invited talk 
on “A Test of Predicted Deformation-Driving Effects in 'Re” at the 
21st INS International Symposium on Rapidly Rotating Nuclei 1992 
and chaired one of the scientific sessions. Also included was a 
brief visit to the Research Institute for Physical and Chemical Re- 
search in Tokyo, where the traveler toured their new K = 540 


cyclotron facilities and discussed the various scientific programs 
being pursued. 


18043 (ORNL/FTR-4469) [High spin properties of nuclei]: 
Foreign trip report, October 23, 1992—November 8, 1992. Bak- 
tash, C. Oak Ridge National Lab., TN (United States). 17 Nov 
1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93008788. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler presented an invited talk on “Identical Bands in 
Odd-A-Nuclei,” at the 21st INS International Symposium on Rapidly 
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Rotating Nuclei 1992 and chaired one of the scientific sessions. 
The traveler also visited the Research Institute for Physical and 
Chemical Research (RIKEN) in Tokyo where he presented an in- 
vited talk entitled, “Plans for Nuclear Structure Studies at the Oak 
Ridge RIB Facility,” at the RIKEN Symposium. 


18044 (ORNL/FTR-4470) [Nuclear spectroscopy]: Foreign 
trip report, October 21, 1992-November 4, 1992. Garrett, J.D. 
Oak Ridge National Lab., TN (United States). 14 Dec 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93008785. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A brief summary of the activities of the traveler, information 
derived, and impressions gained while participating in the Interna- 
tional Seminar on the Frontier of Nuclear Spectroscopy, Kyoto; the 
Symposium on Rapidly Rotating Nuclei 1992, Tokyo; and the Sym- 
posium on Nuclear Spectroscopy with Unstable Nuclear Beams, 
RIKEN, are presented. 


18045 (ORNL/FTR-4489) [Nuclear structure and decay 
data]: Foreign trip report, November 7-14, 1992. Martin, MJ. 
Oak Ridge National Lab., TN (United States). 24 Nov 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009223. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in the meeting, the main purpose of 
which was to continue the coordination and development of the 
international network of centers devoted to the compilation, evalua- 


tion, and exchange of mass-chain nuclear structure and decay 
data. 


18046 (ORNL/FTR-4536) [Experiments at the Nuclear 
Structure Facility using the Franco-English array of gamma- 
ray detectors]: Foreign trip report, January 7-17, 1993. 
Baktash, C.; Garrett, J.D. Oak Ridge National Lab., TN (United 
States). 22 Feb 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93009404. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A brief summary of the activities of the travelers, information de- 
rived, and impressions gained while participating in two early 
experiments utilizing the Franco-English array of gamma-ray detec- 
tors, EUROGAM, at the Nuclear Structure Facility of Daresbury 
Laboratory, is given. 


18047 (OUP-92-23) The K-dependence in gamma-decay of 
neutron resonances in '8Er and '78Hf. Rekstad, J.; Tveter, T.S.; 
Guttormsen, M.; Bergholt, L. Oslo Univ. (Norway). Fysisk Inst. Jul 
1992. [71p.] Order Number DE93613281. Source: OSTI; NTIS; 
INIS. 

The energy-corrected transition rates for y-decay of the n- 
capture states in '©8Er and '7®Hf are calculated from data available 
in the literature. If one assumes that the capture states have good 
K-values, the data reveals a significantly lower average transition 
rate when the normal K-selection rules are broken than for K- 
allowed transitions. The effect is more profound in the data from 
thermal neutron capture than in the data from 2 keV neutron cap- 
ture. 16 refs., 11 figs., 15 tabs. 


18048 (OUP-92-30) Model-space nuclear matter cailcula- 
tions with the Bonn potential. Engvik, L.; Hjort-Jensen, M.; 
Osnes, E.; Kuo, T.T.S. Oslo Univ. (Norway). Fysisk Inst. Aug 1992. 
[8p.] Order Number DE93613282. Source: OSTI; NTIS; INIS. 

In this work the authors have examined a model-space 
Brueckner-Hartree-Fock (MBHF) approach to the single-particle en- 
ergies in nuclear matter, employing three recent versions of the 
Bonn meson-exchange potential model. The non-relativistic MBHF 
calculations form the well known "Coester” band, where the poten- 
tial which exhibits the weakest tensor force yields the largest 
binding energy per nucleon. Correcting for relativistic effects, the 
MBHF calculations result in too little binding. The implications are 
discussed. 12 refs., 2 figs. 


18049 (OUP-92-32) Shell-model calculations with realistic 
effective interactions. Osnes, E.; Hjort-Jensen, M.; Engeland, T.; 
Holt, A. Oslo Univ. (Norway). Fysisk Inst. Sep 1992. [16p.] Order 
Number DE93613312. Source: OSTI; NTIS; INIS. 





The authors review recent attempts to calculate the shell-model 
effective interaction, starting from the basic nucleon-nucleon 
interaction. The resulting interaction is applied to explorative shell- 
model calculations of nuciei with two and several valence nucleons 
in the oxygen and calcium regions. Perspectives for large-scale 
sheli-medel calculations with realistic effective interactions in heav- 
ier nuciei are discussed. 21 refs., 11 figs. 
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Refer also to citation(s) 17991, 18045, 18193 


18050 (AEA-RS-5219) Heavy element and actinide decay 
data: UKHEDD-2 data files. Nichols, A.L. (AEA Environment and 
Energy, Winfrith (United Kingdom)). AEA Reactor Services, Winfrith 
(United Kingdom). Dec 1991. [18p.] Contract BNF V67677A 
(5R51745). Order Number DE93621461. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A re-evaluation has been made of the decay data for 126 heavy 
elements and actinides of direct application in nuclear fuel cycle 
calculations. Computer-based data files have been produced in 
ENDF/B-VI format, including lists of the references used to pro- 
duce the proposed decay schemes and comments that identify 
their inadequacies. These evaluated data include half-lives, aver- 
age decay energies, branching ratios, alpha, beta and gamma-ray 
energies and emission probabilities, internal conversion 
coefficients, spontaneous fission decay data and all associated un- 
certainties. (author). 


18051 (AEA-RS—5262) UK Chemical Nuclear Data Commit- 
tee: progress report: Data studies during 1991. Nichols, A.L. 
(ed.). AEA Reactor Services, Winfrith (United Kingdom). Feb 1992. 
[15p.] (INDC(UK)—048-LN;NEANDC(E)-332.). Order Number 
DE93621462. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies of the basic nuclear data for commercial and industrial 
application are monitored by the UK Chemical Nuclear Data Com- 
mittee (UKCNDC). Such data are defined on the basis of chemical 
methods of analysis, and include half-lives, decay parameters and 
fission yields. Work undertaken within this area is described in this 
document for information. (author). 


18052 (FEF2099) Decay of the quasi-stationary state in 
shaking-type collisions processes. Kosarev, I.N.; Yudin, G.L. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 
1990. [14p.] (in Russian). Order Number DE93616923. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A general solution of the problem concerning the quasi-stationary 
state life-time in the case of pure shaking of the quantum system 
and shaking in the external laser field, is obtained. A detailed con- 
sideration is given to the cases of neutron collisions with 
hydrogen-like atoms and ions in the constant electric field and in 
the constant electric field and in the field of electromagnetic waves. 
It is shown that the decay rate can decrease in the resonance 
laser field. 8 refs.; 5 figs. 


18053 (FEI-2218) Effects of nucleus structure and contri- 
bution of different reaction mechanisms in cross sections and 
the spectra of mean-energy neutrons. Lunev, V.P.; Pronyaev, 
V.G.; Simakov, S.P. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij inst. 1991. [25p.] (in Russian). Order Number 
DE93616915. Source: OSTI; NTIS (US Sales Only); INIS. 

The contributions of compound nucleus, one- and two-step 
direct, pre-equilibrium decay from closed configurations in the con- 
tinuum and one- and multi-step knock-out reaction mechanisms are 
reconsidered at the ground of the firm, semi-microscopic calcula- 
tions, where it was possible. No attempts were made to improve a 
description of the cross sections and spectra by simple variation of 
the parameters, usually bringing them to the unphysical region. It 
was shown that taking into account the nuclear structure effects 
such as shell and especially the effects of residual interaction in 
nucleus (collective effects) will redistribute the contributions from 
different reaction mechanisms. All calculations were done for 20 
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and 26 MeV neutron induced reactions on °°Nb and 2°Bj. 25 refs.: 
11 figs.; 4 tabs. 


18054 (IAEA-NDS—111) "Narita Gammas”. List of strong 
gamma-rays emmitted from radionuclides. Documentation of 
the PC diskette. IAEA-NDS-Documentation Series. Narita, T.; 
Kitao, K. International Atomic Energy Agency, Vienna (Austria). Nu- 
clear Data Section. Aug 1992. [4p.] Order Number DE93619880. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Documentation of the PC diskette by H.D. Lemmel. 

The PC diskette containing the "List of strong gamma-rays emit- 
ted from radionuclides” as published by T. Narita and K. Kitao in the 
report JAERI-M-92-051, is described. The diskette is available from 
the IAEA Nuclear Data Section, costfree, upon request. (author). 


18055 (JINR-R-6-91-568) Application of the  +7- 
coincidences method with summation of amplitudes of 
coinciding pulses to investigate radioactive nuclei decay 
schemes. The scheme of +-transitions in Lu — '7Yb decay. 
Vasil’eva, Eh.V. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics); Kulik, V.D.; Kulikov, E.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. [27p.] (In Russian). Order Number DE93613334. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Izv. Akad. Nauk SSSR, Ser. Fiz. 

The -+-y-coincidences method with summation of amplitudes of 
coincidence pulses (SACP) earlier developed to study (n, 2-y) reac- 
tions was used for the first time to investigate complex decay 
schemes of radioactive nuclei. The study with this method of +- 
transitions and level schemes of '7°Yb has appeared extremely 
productive. The conclusion was made that SACP investigations is 
the new direction in this field of research. 4 refs.; 6 figs.; 2 tabs. 


18056 (KFKF1992-11/A) On the theory of atomic lonization 
following alpha decay. Revai, J. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics); 
Nogami, Y. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Mar 1992. [18p.] Order Number 
DE93613335. Source: OSTI; NTIS (US Sales Only); INIS. 

The a-decay of the nucleus may cause atomic ionization. One of 
the basic assumptions of Migdal’s original paper, which is the 
prototype of all later calculations for this process, is to treat the a- 
particle outside the nuclear region classically as a point charge 
moving along a definite trajectory. In contrast to this picture, in the 
standard quantum mechanical model of the a-decay the a-particle 
is represented by a wave function which, after tunneling through 
the Coulomb barrier at the nuclear surface, propagates outwards 
as a spherical wave. These two pictures are compared within a 
three-body model, the conditions under which the full quantum me- 
chanical calculation and its semiclassical counterpart give similar 
results are clarified and the origin of their possible discrepancies 
are pointed out. (R.P.) 8 refs. 


18057 (KINR-91-38) The two types of the neutrinoless 68 
decay. Georgadze, A.Sh. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [10p.] Order Number DE93618713. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The expression for the S matrix of the neutrinoless double beta 
decay are derived. It is found an existence of two types of the neu- 
trino exchange between nucleons. In the first case nucleons 
exchange by "real" neutrino, in the second case nucleons ex- 
change by “virtual” neutrino. Two types of the nuclear processes 
are correspondently related to the different kinds of neutrino: suc- 
cessive nuclear transition, which occurs in the two steps (through 
the intermediate states of the odd-odd nucleus) and direct one in 
which the even-even parent nucleus transforms directly in the 
even-even daughter nucleus (without intermediate states of the 
odd-odd one). 15 refs.; 2 figs. (author). 


18058 (LUNFD6-NFFK-1005) High spin gamme-ray coinci- 
dence spectroscopy with large detector arrays. Bergstroem, 
M.H. Lund Univ. (Sweden). Dept. of Cosmic and Subatomic 
Physics. Dec 1992. [51p.] Order Number DE93621469. Source: 
OSTI; NTIS; INIS. 
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In-beam y-ray spectroscopy has been used to study rapidly 
rotating nuclei in the rare-earth region. The experiments were per- 
formed using the high-resolution multi detector arrays ESSA30 and 
TESSA3 at the Nuclear Structure Facility, Daresbury Laboratories 
in Great Britain and the NORDBALL at the Niels Bohr Tandem Ac- 
celerator at Risoe in Denmark. The studied nuclei were produced 
using heavy-ion induced fusion-evaporation reactions. New tech- 
niques for the analysis of --+ correlation spectra were developed. 
These involves viewing the two-dimensional +- spectrum as well 
as projection in both energy axes, determination of centroids and 
volumes of peaks and full two-dimensional Gauss fits of an arbi- 
trarily shaped area. The data acquisition system of the NORDBALL 
multi detector array is presented. In two of the studied nuclei 
('®7Lu and '®Tm) the strongly shape driving whg/2[541}1/2— is 
studied. The shift to larger frequency of the neutron AB crossing in 
these decay sequences is not fully understood. The study of 17'Re 
revealed a second backbend of the [402]5/2* band. The observed 
bandcrossings are interpreted using the CSM and three-band mix- 
ing calculations. The study of '7':'72W revealed five new bands 
and although these nuclei are expected to be stably deformed the 
small differences in the formation showed to be crucial in order to 
reproduce data well. (au). 


18059 (UCRL-JC—109928-Rev.1) Nuclear isomers as ultra- 
high-energy-density materials: Revision 1. Poppe, C.H.; Weiss, 
M.S.; Anderson, J.D. Lawrence Livermore National Lab., CA 
(United States). 24 Sep 1992. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9206349-1-Rev.1: Airforce meeting on high energy density 
materials, Lancaster, CA (United States), 23-26 Jun 1992). Order 
Number DE93009076. Source: OSTI; NTIS; GPO Dep. 

A major energy advance could result if the enormous potential of 
nuclear energy storage could be tapped without the penalty of ra- 
dioactive by-products. Recent research has uncovered a new 
method for nuclear energy storage with high energy density and no 
residual radioactivity. Nuclear isomers are metastable states of 
atomic nuclei which release their energy in a prompt burst of elec- 
tromagnetic radiation; in many cases the product remaining after 
decay of isomer is stable and no activity is produced by the elec- 
tromagnetic decay. Two kinds of nuclear isomers are known: spin 
isomers and shape isomers. The former lacks a release mecha- 
nism. Theory has predicted the existence of shape isomers in the 
mass range around mercury and gold where decay by fission is 
prohibited. Experiments on the existence of fissionless shape iso- 
mers have resulted in evidence for 27 different shape isomers in 
isotopes of mercury, lead, and thallium. Three potential candidates 
for release mechanisms have been identified to date: neutron 
catalysis ('7SHf), laser-electron- nuclear coupling (*°Th), and 
Stark-shift-induced mixing (speculative). Ways of producing nonfis- 
sioning shape isomers are discussed. 


18060 (VAEC-A-013) A method for searching the possible 
deviations from exponential decay law. Tran Dai Ngiep (inst. 
Nuclear Sci. Technol., Hanoi (Vietnam)); Do Nguyet Minh; Vu 
Hoang Lam; Vo Tuong Hanh; en Tran Vien Ha, Hanoi.; Nguy en 
Ngoc Son. Viet Nam National Atomic Energy Commission, Ha Noi 
(Viet Nam). 26 Dec 1992. [5p.] Order Number DE93621463. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A continuous kinetic function approach is proposed for analyzing 
the experimental decay curves. In the case of purely exponential 
behaviour, the values of kinetic function are the same at different 
ages of the investigated radionuclide. The deviation from main de- 
cay curve could be found by comparison of experimental kinetic 
function values with these obtained in purely exponential case. (au- 
thor). 12 refs. 
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Refer also to citation(s) 17949, 18030 


18061 (CNIC-O00566) The calculation of angular and 
energy-angular distributions for n+D reactions. Chu Lianyuan 
(Chinese Nucl. Data Centre (China)); Wang Cuilan; Zhuang Youxi- 
ang. China Nuclear Information Centre, Beijing, BJ (China). Nov 
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1991. [12p.] (CNDC—0007.). Order Number DE93613351. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The energy-angular distributions for secondary neutrons and pro- 
tons of breakup reactions and the elastic angular distributions of 
n+D were calculated by the computer code TSD which was devel- 
oped by Chu and his co-workers from the three-body integral 
equations based on Faddeev-AGS theory. The results are com- 
piled in the ENDF/B-6 format, and they are stored in the second 
version of Chinese Evaluated Nuclear DAta Library, CENDL-2. 
Their errors of energy conservation for breakup are less than one 
percent. The differential cross sections of the elastic scattering and 
the double-differential cross sections for secondary neutrons and 
protons of breakup reactions were calculated from CENDL-2, the 
results are in good agreement with the experimental data. 


18062 (DOE/ER/40371-6) Intermediate/high energy nuclear 
physics: Technical progress report, June 15, 1992—June 14, 
1993. Vary, J.P. Ames Lab., IA (United States). [1992]. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-87ER40371. Order Number DE93005927. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Progress during the last year is reviewed under the following 
topics: relativistic hadron—nucleus and nucleus—nucleus collisions 
(heavy meson production, photon production and fragmentation 
functions—direct photon production with the QCM and photon frag- 
mentation functions, Cronin efffect and multiple scattering, effective 
nuclear parton distributions); solving quantum field theories in non- 
perturbative regime; light-front dynamics and high-spin states (soft 
form factor of the pion and nucleon for transverse and longitudinal 
momentum transfers, light front spinors for high-spin objects); high- 
energy spin physics; relativistic wave equations, quarkonia, and 
ete resonances; associated production of Higgs boson at collider 
energies, and microscopic nuclear many-body theory and reac- 
tions. 135 refs. 


18063 (ITF-92-2) The determination of nucleon-nucleon 
scattering phases by the phase functions method. Dotsenko, 
I.S.; Sosov, Yu.V.; Tartakovskij, V.K. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [13p.] (In Russian). Or- 
der Number DE93617729. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The phases and mixing parameters of NN-scattering for 
Hamada-Johnston potential in the energy range (10-400Mev) of in- 
cident nucleons and many values of the total angular momentum 
(0<j<20) pair been computed. The general character of their be- 
haviour is analyzed. It is shown, that the quasiclassical formula of 
phase shifting may be used for j>12. 11 refs. (author). 


18064 (ITP-91-18) Quasi-relativistic effects in barrier- 
penetration processes. Anchishkin, D.V. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [20p.] Order Num- 
ber DE93617730. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of a particle tunneling through the potential barrier 
is solved within quasi-relativistic Schroedinger equation. It is shown 
that the subbarrier relativistic effects give a significant addition to 
penetration coefficient when some relations between parameters of 
the barrier and mass of a tunneling particle are satisfied. For in- 
stance an account of these effects for penetration of low energy 
x*-mesons through Coulomb barrier of the 2®°U nuclei would give 
the increasing of penetration coefficient to 30 percent as compared 
to the nonrelativistic one. Also we give the criteria under which the 
contribution of the "under barrier relativism” to penetration coeffi- 
cient becomes essential. 3 refs.; 6 figs. (author). 


18065 (ITP—91-49) Three-nucleon problem with phase 
equivalent potentials. Pushkash, O.M.; Shapoval, D.V.; Simenog, 
1.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1991. [24p.] Order Number DE93617731. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effect of the t-matrix off-shell variations with nonlocal phase 
equivalent N-N potentials on the three-nucleon parameters is stud- 
ied. The variations, which lower or increase the tritium binding 
energy, are revealed. We show that under certain conditions, the 
three-nucleon low-energy observables are almost insensitive to the 
high energy behaviour of the negative parts of the scattering phase 
shifts. The inverse problem method is applied to reconstruct simple 





S-wave potentials which to provide a unified description of the two- 
nucleon and low-energy three-nucleon data. 22 refs.; 6 figs. 
(author). 


18066 (KFT+91-5) Modelling of long-living radioactive 
wastes radiation decontamination by irradiation with protons 
of middle energies. Mushnikov, V.N.; Shilyaev, B.A.; Ozhigov, 
L.S.;  Zelenskij, V.F.; Neklyudov, I.M.; Khizhnyak, N.A.; 
Klyukovich, V.A.; Pasechnik, S.G. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj; Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [31p.] (In Russian). Order Number DE93621473. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Excitation functions of nuclear reaction channels for ®°Sr and 
137Cs isotopes in the 10-250 MeV energy range calculated using 
the statistical nuclear model with account of pre-equilibrium decay 
according to the ALICE LIVERMORE computer programme. Dy- 
namics and energy dependence of the specific activity resulted 
from irradiation with proton beams and subsequent cooling during 
10°s are investigated. The obtained dependencies permit to evalu- 
ate the optimal target thickness, energy and density of proton flux 
giving minimal specific energy losses in decontamination process. 
Advantages of proton for long-living radionuclide decontamination 
compared with other charged particles and gamma-quanta are an- 
alyzed. 16 refs.; 15 figs.; 3 tables. (author). 


18067 (KFTI-91-28) Inclusive deuteron electro disintegra- 
tion at high K? and high-momentum component of deuteron 
wave function. Rekalo, M.P.; Gakh, G.I.; Rekalo, A.P. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [17p.] 
Order Number DE93621472. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The reaction of inclusive deuteron electro disintegration d(e,e’)x 
has been investigated in the framework of the relativistic impulse 
approximation. The comparison of the model predictions with the 
measured at SLAC electron energy spectra of the d(e,e’)x reaction 
at large k?:0.75 GeV? <—K?—<2.57 GeV?, has been carried out. 
The contribution of the real pion production to the spectra was 
approximated by a term describing the A-isobar excitation. The po- 
larization observables in the d-vector(e-vector,e’)np reaction have 
been investigated for the kinematical conditions of the SLAC exper- 
iment. The influence of the modification of the high-momentum 
component of the deuteron wave function on the polarization ob- 
servables in the d-vector(e-vector,e’)np reaction and on the 
spectrum in the d(e,e’)x process has been studied. It turns out that 
the enhancement of the high-momentum component of the D-wave 
leads to essential decrease of discrepancy between the theory and 
experiment. 37 refs.; 7 figs. (author). 


18068 (KFT-+-92-42) Linear polarization of 60 MeV photon 
beams measured according to recoil electron asymmetry in 
photoproduction of e*e~ pairs on electrons. Boldyshev, V.F. 
(and others); Vinokurov, E.A.; Voloshchuk, V.I.; Ganenko, V.B. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1992. [19p.] (in Russian). Order Number DE93621474. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With the help of SK-600 streamer chamber a linear polarization 
of coherent bremsstrahlung beam with 60 MeV photon energy in 
coherent peak was measured by azimuthal asymmetry of electron 
yield. Distribution of recoil electrons on pulses is in a satisfactory 
agreement with theory: their distribution on polar angles 6 agrees 
with experimental values and at 6<50° it agrees also with theoreti- 
cal distribution. Levels of photon beam linear polarization obtained 
by different methods agree one with another and with the value ob- 
tained from coherent bremsstrahlung radiation theory on intensity 
spectrum of photon beam. 22 refs.; 5 figs. (author). 


18069 (KlYal-91-18) Kinematics of four-particle nuclear 
reactions. Karmanov, F.l. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Shablov, V.L.; Vasil’ev, Yu.O.; 
Gaevenko, A.Yu.; Kumshaev, S.B.; Pavienko, Yu.N.; Pugach, V.M. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1991. [19p.] (In Russian). Order Number DE93617732. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Kinematical relations for four-particle nuclear reactions are pre- 
sented. The equations are analyzed for energy surfaces 
corresponding to relative motions of all possible subsystems in lab- 
oratory and centre of mass coordinate system. Expressions are 
given for the phase space density of states function corresponding 
to the three-, two- and one particle registration. 14 refs.; 5 figs. 
(author). 


18070 (KIYal-91-41) The multiplicity spectra of the 
169Tm(n,7) reaction. Shchepkin, Yu.G. (and others); Pavienko, 
E.A.; Senchenko, T.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [11p.] (In Russian). Order Number 
DE93617733. Source: OSTI; NTIS (US Sales Only); INIS. 

The multiplicity spectra of the '®°Tm(n,y) reaction for neutron en- 
ergy 2 keV with different thickness of shield from '®°Tm samples 
were researched. The multiplicity spectrum correlation with shield 
thickness was not discovered but the difference between spectra 
for neutron energy 2 keV and thermal neutrons is observed. This 
difference can be related with dependence of multiplicity spectra 
from the spin of compound nucleus. The multiplicity spectrometry 
method is proposed to use for the separation of capture average 
cross section on components with different spin. 11 refs.; 1 table. 
(author). 


18071 (NIIYaF-MGU-—92-1-250) Calculation method of binary 
reaction matrix element in the four-body problem in (2.2) chan- 
nel. Galanina, L.|.; Zelenskaya, N.S. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1992. [25p.] (In Russian). Order Number 
DE93616931. Source: OSTI; NTIS (US Sales Only); INIS. 

Method for analysing binary nuclear reaction in the four-body ap- 
proximation in (2.2) channel, when both interacting ions dissociate 
into two clusters in considered. Formalism, based on 4-particle 
problem reduction to 3 particle one is developed for the reaction 
matrix element calculation. In this case the amplitude of the reac- 
tion investigated is expressed through the coherent sum of 
three-particle apmlitudes of direct and exchange processes taken 
outside the mass surface. Concrete expressions for calculating the 
matrix element are derived using the instrument of reduced widths. 
A brief description of a calculative program in which the considered 
method is numerically realized is given. 6 refs.; 4 figs. 
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Refer also to citation(s) 16864, 17056, 17755, 17890, 17954, 
17984, 18015, 18018, 18036, 18052, 18147, 18148, 18376, 18583, 
18609, 18646 


18072 (AEA-RS—1082) The use of the normalized residual 
in averaging experimental data and in treating outliers. James, 
M.F. (AEA Reactor Services, Winfrith (United Kingdom)); Milis, 
R.W.; Weaver, D.R. AEA Reactor Services, Winfrith (United King- 
dom). Jan 1992. [14p.] Order Number DE93621498. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In comparing and averaging different measurements of a particu- 
lar quantity, the problem frequently arises of treating discrepant 
data. Ideally the evaluator should then study the experimental 
methods in detail, to try to resolve the discrepancies. This however 
is often either impractical or unsuccessful. An alternative statistical 
approach is outlined here, using the "normalized residual”. The the- 
oretical probability distribution of this quantity is compared with that 
observed for fission chain yield data from a recent evaluation by the 
authors. The use of the normalized residual in treating discrepant 
data is explained and compared with alternative methods. (author). 


18073 (ANL/NDM-—127) Fast-neutron interaction with col- 
lective cadmium nuclei. Smith, A.B.; Guenther, P.T. Argonne 
National Lab., IL (United States). Nov 1992. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93008929. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Differential neutron elastic-scattering cross sections of elemental 
cadmium are measured from ~ 1.5 to 10 MeV. From x 1.5 to 3.0 
MeV the measurements are made at ~ 100 keV incident-neutron 
energy intervals and at 10 scattering angles distributed between ~ 
200 and 160°. From 3 to 4 MeV the measurements are made at ~ 
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200 MeV intervals and at 20 angles. Above 4 MeV the incident- 
energy interval is ~ 0.5 MeV with > 40 differential values at each 
incident energy, distributed between ~ 18 and 160°. Concurrently, 
differential cross sections for the excitation of observed “levels” at 
0.589 + 0.047, 1.291 + 0.066 and 1.839 + 0.57 MeV are deter- 
mined, with attention to the direct excitation of the yrast 2* levels 
of the even isotopes (~ 75% abundant) and of the 3/2* and 5/2* 
levels of the odd isotopes (~ 75% abundant). Optical-statistical, 
dispersive-optical and coupled-channels interpretations are carried 
out and comparisons made with “regional” and “global” parameters. 
Consideration is given to the fundamental nature of the real poten- 
tial in the vicinity of the Fermi Surface with implications on the 
equation of state and the reduced mass, in the context of the dis- 
persive optical model. 


18074 (ANL/PHY/CP-—78842) Coulomb dissociation and mo- 
mentum distributions for "'Li — ®Li + n + n breakup reactions. 
Esbensen, H. Argonne Nationa! Lab., IL (United States). [1993]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930275-—1: RIKEN international 
workshop on heavy-ion fusion reactors with neutron-rich beams, 
Saitama (Japan), 18-20 Feb 1993). Order Number DE93008651. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Momentum distributions for the ''Li  °Li+n+n breakup reaction, 
generated by Coulomb dipole excitations, axe calculated in a 3- 
body model for ''Li. The relative momentum distribution of the two 
neutrons is in good agreement with recent 3-body coincidence 
measurements but the momentum distribution for the °Li recoil and 
the decay energy spectrum are much narrower than observed. 
These discrepancies may be due to higher order dynamical effects 
which have been ignored. 


18075 (ANL/PHY/CP-—78846) Recent results from the Ar- 
gonne Fragment Mass Analyzer. Davids, C.N. (Argonne National 
Lab., IL (United States)); Back, B.; Carpenter, M.P.; Henderson, 
D.J.; Henry, R.G.; Janssens, R.V.F.; Khoo, T.L.; Lauritsen, T.; 
Liang, Y.; Bindra, K.; Chung, W.; Soramel, F.; Bearden, |.G.; Daly, 


P.J. Argonne National Lab., IL (United States). [1992]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-31109-ENG-38. (CONF-9211199-2: Symposium on nuclear 
physics of our times, Sanibel Island, FL (United States), 17-21 Nov 
1992). Order Number DE93008650. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Fragment Mass Analyzer (FMA) at the ATLAS accelerator 
has been operational for about one year. During that period a num- 
ber of test runs and experiments have been carried out. The test 
runs have verified that the ion optics of the FMA are essentially as 
calculated. A brief facility description is followed by recent experi- 
mental results. 


18076 (BNL-48449) RHIC spin collaboration. Bunce, G. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-921131-7: 10. international 
symposium on high-energy spin physics, Nagoya (Japan), 9-14 
Nov 1992). Order Number DE93008054. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This talk will describe RHIC, the spin-RHIC complex, give exam- 
ples of our sensitivity, present our goals, and discuss the big 
remaining problem. 


18077 (BONN-IR-92-46) Double =z production on the 
deuteron with the energy-tagged photon beam of the spec- 
trometer facility for photon-induced reactions. Merkel, R. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Nov 1992. 138p. 
(In German). Order Number DE93774825. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Within the framework of this thesis it has been achieved to com- 
plete the tagging system TOPAS 1 including all aspects of 
hardware, software and calibration procedures. In addition, TOPAS 
1, has been integrated into SAPHIR successfully, thus adding an 
indispensable tool for making physical measurements. Initial data 
analysis of the double Pion production at the Deuteron proved the 
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basic function and usability of the tagging system in measuring to- 
tal cross sections, also comprising their dependence on photon 
energy. (orig.). 


18078 (CEA-DAPNIA-SPhN-92-08) Measurement of giant 
resonances at zero degree: why and how. Gillibert, A. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee); Alamanos, N.; Auger, 
F.; Pierroutsakou, D.; Sida, J.L.; BlumenfeldCEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de 
la Physique des Particules, de la Physique Nucleaire et de 
Instrumentation Associee. Mar 1992. [9p.] (CONF-920140-: 30. 
winter meeting on nuclear physics, Bormio (Italy), 27 Jan - 1 feb 
1992). Order Number DE93618739. Source: OSTI; NTIS (US 
Sales Only); INIS. 

inelastic scattering of 84 MeV/u 170 projective have been used 
to excite the giant resonances in ®°Ni, 4°Ca and 2°8Pb. The experi- 
ment was performed at the Ganil facility. In this report, the authors 
explain the experimental method that they have used to measure 
giant resonance angular distribution around zero degree. 


18079 (CEA-DAPNIA-SPhN-92-09) Subthreshold kaon pro- 
duction in heavy ion collisions. Alamanos, N. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee); Cassagnou, Y.; 
Mougeot, A.; Sida, J.L.; Julien, J.; Bianchi, L. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de 
la Physique des Particules, de la Physique Nucleaire et de 
Instrumentation Associee. Mar 1992. [6p.] Order Number 
DE93619929. Source: OSTI; NTIS (US Sales Only); INIS. 

We report on experiments measuring the kaon production cross 
section in collisions induced by a 92 MeV per nucleon argon beam. 
It is expected that at this incident energy kaons are a sensitive 
probe of the early stage of nuclear collisions. First results are com- 
pared to recent theoretical calculations. 


18080 (CEA-DAPNIA-SPP-92-01) Hera the new frontier. 
Feltesse, J. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d'Astrophysique, de la Physique des Particules, de 
la Physique Nucleaire et de I'Instrumentation Associee. Jan 1992. 
[102p.] (CONF-910836—-: 19. Stanford Linear Accelerator Center 
(SLAC) summer institute on particle physics, Stanford, CA (United 
States), 5-16 Aug 1991). Order Number DE93618728. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This lecture will present some salient aspects of the physics po- 
tentials with a strong emphasis on the new domain offered by 
HERA at very small x, the momentum fraction carried by the struck 
quark inside the proton. In the next section (section 2) the theoreti- 
cal motivations and questions raised by Quantum Chromodynamics 
in this new domain will be approached at a phenomenological 
level. Section (3) is devoted to the measurement of x and Q* in 
the whole accessible domain at HERA energies from the scattered 
electron and hadron flow laboratory variables. In section (4), the 
various experimental methods to extract the gluon distribution are 
described. Other physics opportunities to test the standard model 
are briefly given in section (5). Finally, section (6) is devoted to a 
few examples of processes not expected by the standard model 
but within reach at HERA. 


18081 (CEA-DAPNIA-SPP-—92-06) Background and effi- 
ciency a critical review: Photon radiation from quarks: 
background and efficiency in LEP experiments. Perez, P. CEA 
Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee. Mar 1992. [12p.] 
(CONF-9112106—: Workshop on photon radiation from quarks, An- 
necy (France), 2-3 Dec 1991). Order Number DE93618726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The measurements of photons radiated by quarks (FSR) in the 
LEP experiments are compared. The aim of this talk is to describe 
how the experiments have extracted the FSR signal, monitored the 
background, studied the systematic errors, and computed their ac- 
ceptance corrections. Prospects on future are also sketched. 





18082 (CEA-DAPNIA-SPP-92-15) Target dependence of R 
measured in deep inelastic muon scattering. Milsztajn, A. NMC 
Collaboration. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d'Astrophysique, de la Physique des Particules, de 
la Physique Nucleaire et de I'instrumentation Associee. May 1992. 
[6p.] (CONF-9203154—: 27. Moriond meeting: quantum chromody- 
namics (QCD) and high energy hadronic interactions, Les Arcs 
(France), 22-28 Mar 1992). Order Number DE93618736. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results are presented on the difference of R, the ratio of longitu- 
dinally to transversely polarised virtual photon absorption cross 
sections, on deuterium and hydrogen targets. They are obtained by 
comparing the ratio of cross sections for the deep inelastic scatter- 
ing of muons from deuterium and hydrogen at 90 and 280 GeV 
incident energy. The results cover the range x=0.01-0.30, at a typi- 
cal Q? of 10 GeV?. The measured difference R°-RP shows no 
significant x-dependence and is compatible with zero, as well as 
with expectations from perturbative QCD. 


18083 (CEA-LNS-Ph-92-22) Radial excitation of the 
P,,(1440 MeV) resonance and the compressibility of the nu- 
cleon. Morsch, H.P. (Laboratoire National Saturne, Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France)). Laboratoire National Sat- 
urne, Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
1992. [5p.] (CONF-920708-—: 2. international nuclear physics con- 
ference, Wiesbaden (Germany), 26 Jul - 1 aug 1992). Order 
Number DE93613420. Source: OSTI; NTIS (US Sales Only); INIS. 
The excitation of the P,, resonance N(1440) is investigated in 
inelastic a-scattering on hydrogen using a-particles from Saturne 
with a beam momentum of 7 GeV/c. In the missing mass spectra 
of the scattered a-particles two effects are observed, excitation of 
the projectile, preferentially excited to the A resonance, and excita- 
tion of the Roper resonance. The large differential cross sections 
indicate a structure of a compression mode from which the com- 
pressibility of the nucleon Ky is deduced to be 1.4 + 0.3 GeV. 


18084 (CNIC—00390) Communication of nuclear data 
progress: No. 2 (1989). Chinese Nuclear Data Center, Beijing, BU 
(China). Dec 1989. [79p.} (CNDC—0003.). Order Number 
DE93612914. Source: OSTI; NTIS (US Sales Only); INIS. 

This issue includes five parts. The subjects are: (n, r), (n, 2n) 
measurements; nonstatistical effects in radiative neutron capture; 
optical model calculation of fission products °*Zr and '5®Ba; evalu- 
ations of *47Am, 5®Fe(n, r) cross section and Ca neutron nuclear 
data; systematics of (n, np), (n, pn) and (n, d) cross section; and 
spline fitting for multi-set data with knot optimization. 


18085 (CNIC—00524) Determination of ‘Pd cumulative 
yield and investigation of the fine-structure at light peak in 
mass distribution of Cf spontaneous fission. Yu Runlan 
(China Inst. of Atomic Energy, Beijing (China)); Li Xueliang; Cui 
Anzhi; Guo Jingru; Yan Shuhen; Tang Peijia; Liu Daming. China 
Nuclear Information Centre, Beijing, BJ (China). Jul 1991. [12p.] (in 
Chinese). (IAE-0092.). Order Number DE93613508. Source: OST]; 
NTIS (US Sales Only); INIS. 

A rapid radiochemical procedure for Pd separation was devel- 
oped. It was the first time to use radiochemical techniques to 
determine ''4Pd cumulative yield (2.50 + 0.14)% in 252Cf sponta- 
neous fission. The cumulative yields of (3.50 + 0.13)% and (3.70 
+ 0.11)% for ''*Pd and '8Ag were also obtained. These are in 
agreement with Skovorodkin’s results. The cumulative yields deter- 
mined show that there is a fine-structure at light peak of mass 
number A = 113 in the mass distribution of °5*Cf spontaneous fis- 
sion. 


18086 (CONF-9209306—2) Two-proton correlations from 
heavy-ion collisions: Determining the reaction zone of Ni + Ni 
by the Hanbury-Brown-Twiss effect. Cindro, N. (institut Rudjer 
Boskovic, Zagreb (Croatia)); Korolija, M.; Shapira, D. Oak Ridge 
National Lab., TN (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From international School of Nuclear Physics on 
heavy ion collisions at intermediate and relativistic energies; Sicily 
(Italy); 7-16 Sep 1992. Order Number DE93008971. Source: OST]; 
NTIS; INIS; GPO Dep. 
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A brief description of the application of the Hanbury-Brown-Twiss 
effect for determining the space-time structure of the emitting 
source in a nucleus-nucleus collisions is given. In this contex, a 
measurement of exclusive p-p correlations from 5°Ni + 5®Ni at 850 
MeV is presented. Enhancement of the correlation functions for 
small value of Ap when a gate is applied to the relative velocity 
vrel has been interpreted in terms of stohastic proton emission fol- 
lowed by the p-p final state interaction and the size and the lifetime 
of the proton-emitting source deduced. A dependence of the p-p 
correlation function on the Ap orientation has been found and as- 
cribed to angular momentum effects on the correlation function. 


18087 (CONF-930601—1) Revised evaluations for ENDF/B- 
VI Revision 2. Wright, R.Q. Oak Ridge National Lab., TN (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From American 
Nuclear Society (ANS) annual meeting; San Diego, CA (United 
States); 20-24 Jun 1993. Order Number DE93006618. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to report on revised cross-section 
evaluations for 17 nuclides that have been prepared for ENDF/B-VI 
Revision 2. The nuclides considered include five fission products 
and various isotopes of cadmium and hafnium. The previous 
ENDF/B-VI evaluations for these 17 nuclides were carried over 
from ENDF/B-V and were completed in the 1974-1980 time period. 
By utilizing the experimental data that have become available since 
1980 the revised evaluations will result in significant improvements 
in the evaluated nuclear data files. The primary emphasis was 
placed on the resolved and unresolved resonance regions, but new 
experimental data were also used to improve the cross sections for 
energies above the unresolved resonance region. Negative elastic 
scattering cross sections were encountered in some of the previ- 
ous evaluations; since the revised evaluations use multilevel 
Breit-Wigner (MLBW) parameters, rather than single-level Breit- 
Wigner (SLBW), this problem is eliminated. 


18088 (DOE/ER/40147-11) Nuclear interactions in high en- 
ergy heavy ions and applications in astrophysics: Technical 
progress report, 1 April 1992-31 March 1993. Wefel, J.P.; 
Guzik, T.G. Louisiana State Univ., Baton Rouge, LA (United 
States). Dept. of Physics and Astronomy. 11 Jan 1993. 95p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-84ER40147. Order Number DE93007302. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The overall objective is to study the mechanisms and the energy 
dependence of heavy ion fragmentation by studying the reactions 
of heavy ion projectiles (e.g. “He, '*O, 2°Ne, 28Si, °°Fe) in a vari- 
ety of targets (H, He, C, Si, Cu, Pb) and at a number of beam 
energies exceeding 0.1 GeV/nucleon. The results have application 
to questions in high-energy nuclear astrophysics. Most of the dis- 
cussion is on low-energy '©0,28Si data analysis. The description 
includes analysis procedures and techniques, detector calibrations, 
data selections and normalizations. Cross section results for the 
analysis are also presented. 83 figs., 6 tabs., 73 refs. 


18089 (DOE/ER/40363-6) Studies of relativistic heavy lon 
collisions at the AGS (E814/E877): Annual progress report, 1 
May 1992-30 April 1993. Cleland, W.E. Pittsburgh Univ., PA 
(United States). Dept. of Physics and Astronomy. 1993. 45p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-87ER40363. Order Number DE93008541. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Efforts have continued in the area of peripheral and central colli- 
sions of relativistic heavy ions. In the area of peripheral collisions, 
the analysis of the 1n and 2p decay channels has been completed. 
In the area of central collisions, the first measurement of the Er 
distributions in Au + Au collisions, through the use of the partici- 
pant calorimeter, was completed, and the results were compared 
with those obtained in collisions with Si projectiles. In addition, a 
thorough study of two-particle correlation functions was carried out 
by use of the data from the silicon pad multiplicity detector. Differ- 
ential cross sections for 14.6-GeV/c ?Si on Al, Cu, and Pb, and 
11.4-GeV/c '97Au on Al, Cu, Au, and Pb are given. 32 figs., 4 
tabs., 24 refs. 
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18090 (DOE/ER/40370-5) Theory of photon and electron 
induced reactions: Final report, July 1, 1990—June 30, 1993. 
Onley, D.S.; Wright, L-E. Ohio Univ., Athens, OH (United States). 
Inst. of Nuclear and Particle Physics. Jan 1993. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER40370. Order Number DE93005925. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Theoretical work is reported on the following topics: photo- and 
electroproduction of mesons by the (7,7~p) reactions on '2C and 
16Q: Coulomb distortion effects on (e,e’7) and on inclusive (e,e’) 
and exciusive (e,e’p) scattering in the quasi-elastic region for “Ca, 
208Pb, and 298U: relativistic structure calculations in which the 
basic lagrangian is an extension of the c—w model in which the nu- 
cleons are coupled to five fields (c, w, p, x, the electromagnetic 
field) and tensor coupling to the vector mesons p and w is also 
considered; and an investigation of the interaction y + p — K* + 
A° in a simple quark model that supplies the coupling constants 
and form factors associated with each vertex in the Feynman dia- 
grams. 19 figs., 51 refs. 


18091 (DOE/ER/40419-01) Selected problems in experi- 
mental intermediate energy physics: Progress report. Mayes, 
B.W.; Hungerford, E.V.; Pinsky, L.S. Houston Univ., TX (United 
States). Dept. of Physics. Sep 1992. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER40419. 
Order Number DE93007300. Source: OSTI; NTIS; INIS; GPO Dep. 

Objectives of this research program are to investigate forefront 
problems in experimental intermediate-energy physics, educate 
students in this field of research, and develop the instrumentation 
necessary. Generally, this research is designed to search for phys- 
ical processes that cannot be explained by conventional models of 
elementary interactions. The program has three major thrusts: 
strange particle physics, where a strange quark is embedded in the 
nuclear medium; muon electro-weak decay, which involves a 
search for a violation of the standard model of the electro-weak 
interaction; and measurement of the spin-dependent structure func- 
tion of the neutron. Current research is reported in the following 
areas: hyperon physics at the AGS, electroproduction of hypernu- 
clei, test of the standard model of electro-weak interactions, spin 
structure function of nucleons, and instrumentation. 


18092 (DOE/ER/40461-5) Theoretical nuclear reaction and 
structure studies using hyperons and photons: Progress 
report, January 1992—December 1992. Cotanch, S.R. North Car- 
olina State Univ., Raleigh, NC (United States). Dept. of Physics. 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-88ER40461. Order Number 
DE93009765. Source: OSTI; NTIS; INIS; GPO Dep. 

Research in three principal areas is summarized: (1) Work in el- 
ementary hadron structure seeks to further the understanding of 
hadron structure within the framework of quantum chromodynamics 
(QCD) and QCD-based models. A comparative study of meson 
properties employed three relativistic models: an extended Dziem- 
bowski model, a generalized light-front approach, and a completely 
covariant null plane approach. (2) Work on the electromagnetic 
production of strangeness addressed systems involving the strange 
quark (hyperons) and hyperon electromagnetic production and ra- 
diative capture processes. (3) In the work on medium-energy 
photonuclear reactions, a large-scale continuum shell-model calcu- 
lation was performed for (+7,N) and (N,-7) reactions at low and 
medium energies spanning the A isobar region. 


18093 (DOE/ER/40506-6) Research in heavy-ion nuclear 
physics: Annual progress report, May 1, 1992—April 30, 1993. 
Sanders, S.J.; Prosser, F.W. Kansas Univ., Lawrence, KS (United 
States). Dept. of Physics and Astronomy. Jan 1992. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER40506. Order Number DE93011048. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Attention was focused on the fission process in light nuclear sys- 
tems. A model calculation based on the transition-state model of 
nuclear fission was applied to *’V fission as populated through 
multiple entrance channels and to fusion-fission cross sections for 
production of 2®Aj through three different entrance channels. Angu- 
lar distributions are shown for different mass channels of the 
29Si+27Al reaction at Ej, = 125 MeV. Pronounced structure is 
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seen in the symmetric and near-symmetric fission channels from 
the *4Mg+*4Mg reaction; cross sections for binary fragment emis- 
sion are shown for Ej, = 90 MeV. A large Bragg-curve detector 
was used in this experiment. Ways to optimize detector response 
were studied; in addition, the Bragg detector was instrumented with 
an internal position-sensitive multiwire proportional counter. 


18094 (DOE/ER/40562-T1) Measurements of rare compos- 
ite objects and high sensitivity searches for novel forms of 
matter produced in high energy heavy ion collisions: Techni- 
cal progress report, Aprii 1992—-March 1993. Yale Univ., New 
Haven, CT (United States). Dept. of Physics. 1993. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER40562. Order Number DE93009945. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The program consists of two complementary parts. First, 
searches for new particles include strange quark matter, as well as 
strange chiral solitons and multistrange hypernuclei. These and 
other new phenomena may result from the extreme conditions 
present in relativistic heavy ion collisions, which is a regime that is 
still relatively new and untested. Second, measurements will be 
made of known particles, such as the coalescence production of 
nuclei and antinuclei. Knowledge of coalescence production is not 
only crucial to interpreting the limits in strange matter searches, but 
also is useful in probing the relativistic heavy ion collision process. 
While data analysis is proceeding efforts will focus on the construc- 
tion, running, and analysis of a new more precise experiment. The 
heavy ion program at BNL’s RHIC accelerator will continue. This 
will be a “fixed-target” experiment using a gas jet or pellet target 
that would extend studies of new particles in the high energy 
regime offered by this new accelerator. 


18095 (DOE/ER/40714—1) Characterization of the multifrag- 
ment decay channel in highly excited nuclei: Progress report, 
March 15, 1992—September 14, 1993. de Souza, R.T. Indiana 
Univ., Bloomington, IN (United States). Dept. of Chemistry. Oct 
1992. 89p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract FG02-92ER40714. Grant PHY-89- 
13815:Grant PHY-90-15957;Grant PHY-90-15255. Order Number 
DE93008048. Source: OSTI; NTIS; INIS; GPO Dep. 
Characteristics of multifragment decay in heavy-ion induced re- 
actions at intermediate energies are explored. Evolution of the 
timescale for emission of intermediate mass fragments (IMF: 
3<Z<20) is investigated. Fragments associated with central colli- 
sions in the reactions 9°Ar + '®7Au at E/A = 50, 80, and 110 MeV 
are emitted on an extremely fast timescale, 7 < 75 fm/c, compara- 
ble to the transit time of the projectile past the target nucleus. With 
increasing incident energy, mean fragment emission times de- 
crease, consistent with statistical decay from highly excited systems 
or fast dynamical processes. To examine the importance of expan- 
sion effects in multifragmentation, the transverse kinetic energy of 
fragments was investigated. Evidence for expansion effects in the 
system °°Ar + 187Au at E/A = 50, 80, and 110 MeV was indicated 
by the charge dependence of the mean isotropic kinetic energy. At 
the highest incident energy the data suggest the onset of volume 
emission. Construction and performance of low-threshold high- 
resolution detector telescopes is discussed. Three-body Coulomb 
trajectory calculations are being used to probe kinematical correla- 
tions associated with neck emission of IMFs during fission. Initial 
design and testing of position sensitive parallel plate avalanche 
counters for upcoming ternary fission experiments is discussed. 


18096 (FEl+-2157) Chance structure of probability of 
induced fission of the pre-actinides. Rastopchin, E.M. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 1991. 
[17p.] (In Russian). Order Number DE93621499. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The paper considers the application of diffusion fission model for 
the description of experimental pre-actinide fissility. A particular at- 
tention is paid to a chance structure of induced fission probability. 
The calculational results of emission-fission probability energy de- 
pendence and an average number of prefission neutrons for the 
Pb(a, znf) reaction are presented. 13 refs.; 5 figs. 





18097 (GANIL-T—92-01) Study of stochastic extensions of 
kinematic equations for kaon production below the nucleon- 
nucleon threshold. Belkacem-Bouricha, M. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). Jul 1992. 
[115p.] (In French). Order Number DE93613432. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Kaon production in heavy-ion collisions at bombarding energies 
below the nucleon-nucleon threshold is highly interesting. It can be 
related to the time evolution of the nuclear density during the colli- 
sion which, in turn, could provide information on the Equation of 
State (EOS) of the nuclear matter at high densities and/or high 
temperatures. It could also help elucidating the question of whether 
subthreshold kaon production is a collective process or can still be 
explained by elementary baryon-baryon processes. In a first step, 
we give a review of models used for studying kaon production and 
we discuss the different parametrizations of the elementary kaon 
production cross-sections. In the second step, we study kaon pro- 
duction in the framework of the nuclear Boltzmann equation. This 
study shows that kaon production is very sensitive to the elemen- 
tary cross-sections but not sufficiently to the mean field to 
determine accurately the EOS. We have then studied kaon produc- 
tion in the framework of the Boltzmann-Langevin equation. This 
approach goes beyond the average description of the Boltzmann 
equation by incorporating fluctuations due to high order correla- 
tions. To simulate this equation, we have developed an original 
method based on the projection of fluctuations on multipole mo- 
ments of the momentum distribution. This study shows that large 
fluctuations appear in the early stages of the collision. It also 
shows that fluctuations, when incorporated into the equation of mo- 
tion, substantially increase the kaon production cross-sections. In 
the last part, we have developed a model based on the results of 
the simulations of Boltzmann and Boltzmann-Langevin approaches 
to study kaon production far below the threshold. This model al- 
lows to evaluate kaon production cross-sections at energies as low 
as 100 MeV/n. Our results for the Ca + Ca collision are in good 
agreement with experimental data. 


18098 (GSI-92-73(prepr.)) Electromagnetic production of 
Higgs bosons, SUSY particles, glueballs and mesons in ultra- 
relativistic heavy-ion collisions. Greiner, M. (Arizona Univ., 
Tucson, AZ (United States). Dept. of Physics); Vidovic, M.; Soff, G. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Dec 1992. 39p. Order Number DE93774651. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The electromagnetic creation of various exotic particles in ultra- 
relativistic heavy-ion collisions is discussed. The production of 
intermediate mass Higgs bosons of the minimal supersymmetric 
extension of the Standard Modei is enhanced over the Standard 
Model Higgs boson formation for certain model parameter choices 
and as a consequence might be detectable at LCH and SSC. We 
also investigate the electromagnetic generation of supersymmetric 
fermions and bosons as well as glueballs, mesons and fermions. 
(orig.). 


18099 (GSI-92-74(prepr.)) Interferometry of pions and 
kaons in high energy collisions. Boiz, J. (Marburg Univ. (Ger- 
many). Physics Dept.); Pluemer, M.; Schlei, B.R.; Weiner, R.M.; 
Ornik, U. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany). Dec 1992. 15p. Order Number DE93774650. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A hydrodynamic model which reproduces the observed rapidity 
and transverse momentum spectra of mesons and baryons is 
applied to the study of Bose-Einstein correlations. The pion correla- 
tions are found to be strongly affected by resonance decays, 
except for pairs of large transverse momenta. For S + S at 200 
AGeV, in the central rapidity region the effective longitudinal source 
radii for pions and kaons differ by a factor of 2, the transverse radii 
by a factor of 1.3. The lifetime of the source can be extracted from 
kaon interferometry. (orig.). 


18100 (GSI-92-75(prepr.)) Higgs boson production in ultra- 
relativistic heavy-ion collisions. Greiner, M. (Dept. of Physics, 
Univ. of Arizona, Tucson, AZ (United States)); Vidovic, M.; Soff, G. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Dec 1992. 10p. Order Number DE93774652. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The production of intermediate mass Higgs bosons in central 
hadronic and peripheral electromagnetic ultrarelativistic heavy-ion 
collisions is discussed; Higgs bosons of the Standard Model and 
its minimal supersymmetric extension are considered. (orig.). 


18101 (GS}92-78(prepr.)) Strangeness production in nu- 
clear collisions: Color rope formation?. Toneev, V.D. 
(Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many)); Amelin, N.S.; Csernai, L.P.; Gudima, K.K.; Sivoklokov, 
S.Yu. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany). Dec 1992. 15p. Order Number DE93774824. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Strangeness production at SPS-CERN energies is studied within 
the Quark Gluon String Model. This analysis indicates that the ob- 
served shape of rapidity and transverse mass distributions are 
reproduced fairly well for both peripheral and central heavy ion col- 
lisions. However, for central collisions the model underpredicts 
strange particles abundance by a factor of about 2:2:4 for Ks°, A 
and anti A, respectively. This discrepancy can be considered as a 
possible manifestation of string-string interactions of a collective 
type similar to the formation of a color rope. The model predictions 
for coming experiments with the Pb beam at CERN are given. 
(orig.). 


18102 (IAEA-NDS—139) The JENDL-3 sublibrary for gas 
production. Summary of contents. IAEA-NDS-Documentation Se- 
ries. Nakagawa, T.; Narita, T. International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section. Jan 1993. [2p.] Order 
Number DE93619909. Source: OSTI; NTIS (US Sales Only); INIS. 

Summary of contents by H.D. Lemmel and H. Wienke. 

This document summarizes the contents of the JENDL-3 Subii- 
brary for Gas Production. This nuclear data library contains 
neutron-induced production cross-sections of hydrogen and helium 
nuclei for elements from 3-Li to 41-Nb. The library or retrievals of 
selected materials are available on magnetic tape from the IAEA 
Nuclear Data Section upon request. (author). 


18103 (IAEA-NDS-140) The JENDL-3 Sublibrary for 
Dosimetry. Summary of contents. |AEA-NDS-Documentation Se- 
ries. Nakazawa, M.; Kobayashi, K.; lwasaki, S.; Iguchi, T.; Sakurai, 
K.; Ikeda, Y.; Nakagawa, T. International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section. Jan 1992. [2p.] Order 
Number DE93619910. Source: OSTI; NTIS (US Sales Only); INIS. 

Summary of contents by H.D. Lemmel and H. Wienke. 

This document summarizes the contents of the JENDL-3 Subli- 
brary for Dosimetry. This nuclear data library contains neutron 
activation cross-sections for selected materials that are used for re- 
actor neutron dosimetry by foil activation. The library or retrievals 
of selected materials are available on magnetic tape from the IAEA 
Nuclear Data Section upon request. (author). 


18104 (\C-92/224) Forward-backward multiplicity correla- 
tions in 4.5 A GeV/c silicon-nucleus interactions. Ahmad, T. 
(International Centre for Theoretical Physics, Trieste (Italy)); Ab- 
dusalam Nasar, M.; Irfan, M. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1992. [17p.] Order Number 
DE93613433. Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed study of the mechanism of emission of pions and pro- 
tons in the forward- and backward-hemisphere in 4.5 A GeV/c 
silicon-emulsion interactions has been carried out. For this pur- 
pose, a random sample comprising 1024 interactions caused by 
silicon nuclei is analysed to examine the behaviour of the emission 
characteristics of pions and protons emitted in the forward and 
backward hemispheres. The values of the forward-backward ratio 
and the asymmetry parameter as a function of the number of heav- 
ily ionizing particles are determined. The behaviour of the angular 
distributions of pions and protons in the backward hemisphere and 
multiplicity correlations is also investigated. The results yield quite 
interesting information regarding the mechanism of production of 
pions and protons in the backward hemisphere. (author). 5 refs, 8 
figs, 2 tabs. 


18105 (IC-92/225) Search for dibaryonic de-excitations in 
relativistic nuclear reactions. Besliu, C. (Bucharest Univ. (Roma- 
nia)); Popa, V.; Popa, L.; Topor Pop, V. International Centre for 
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Theoretical Physics, Trieste (Italy). Aug 1992. [16p.] Order Number 
DE93613421. Source: OSTI; NTIS (US Sales Only); INIS. 

Some old characteristics are observed in the single particle dis- 
tributions obtained from He + Li interactions at 4.5 A GeV/c 
momenta, which are explained as the manifestation of a few mech- 
anism of strangeness production via dibaryonic de-excitations. A 
signature of formation of hadronic and baryonic clusters is also re- 
ported. The di-pionic signals of the dibaryonic orbital de-excitations 
are analysed in the frame of the MIT-bag model and the Monte 
Carlo simulation. The role played by the dibaryonic resonances in 
the relativistic nuclear collisions could be a significant one. (au- 
thor). 23 refs, 5 figs, 1 tab. 


18106 (IC-92/254) The strong absorption model for scat- 
tering of ®Li. Rani Sarker, D. (Dacca Univ. (Bangladesh). Dept. of 
Physics); Rahman, M.A.; Rahman, M.; Sen Gupta, H.M. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[20p.] Order Number DE93616975. Source: OSTI; NTIS (US Sales 
Only); INIS 

The elastic scattering of ®Li from a number of nuclei between 
12C and 2°8Pb are studied within the framework of the strong ab- 
sorption model of Frahn and Venter over a wide range of beam 
energy. The parameters thus obtained are used to analyse the an- 
ular distribution for inelastic scattering to the lowest 2* state in 
2C, 24 26Mg, 28Si and 5®-8°Ni and the quadrupole deformation pa- 
rameter is extracted. (author). 23 refs, 8 figs, 2 tabs. 


18107 (I\C-92/255) The triton-nucleus scattering at 17 and 
33 MeV. Soheli, S. (Dacca Univ. (Bangladesh). Dept. of Physics); 
Rahman, M.A.; Rahman, M.; Sen Gupta, H.M. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1992. [16p.] Order 
Number DE93616958. Source: OSTI; NTIS (US Sales Only); INIS. 

Angular distributions of 17 and 33 MeV tritons elastically 
scattered from several nuclei are studied in terms of the strong ab- 
sorption model of Frahn and Venter and the best-fit parameter 
values are obtained. Inelastic scattering leading to the 2+, > states 


in °°Si and the 2+, state in 9°S are also studied in the model and 
the quadrupole deformation parameter $2 is extracted in these 
cases. (author). 15 refs, 6 figs, 3 tabs. 


18108 (IC-92/365) Study of the multiparticle production in 
the coherent production for x— 340 GeV/c and K*70 GeV/c in- 
teraction with emulsion nuclei. El-Nadi, M. (Cairo Univ., Cairo 
(Egypt). Physics Dept.); Yasin El-Bakry, M.N.; Abd El-Halim, S. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[26p.] Order Number DE93616991. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The coherent multiparticle production in r— (340 GeV/c) and in 
K= (70 GeV/c) interactions with nuclei is studied using the nuclear 
emulsion technique. The mean free path and cross-sections of the 
three prong events are estimated and compared with other data. A 
< sin 6 analysis, pseudorapidity and azimuthal angular distribu- 
tions are discussed. (author). 42 refs, 8 figs, 2 tabs. 


18109 (INIS-BR-3094) Electroproduction of a particles in 
27 Al. Herdade, S.B. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); 
Pinto, A.E.A.; Khouri, M.C.; Terini, R. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1991. [1p.] (CONF-9109452-: 14. 
Workshop on nuclear physics, Aguas de Lindoia (Brazil), 2 Sep 
1991). Order Number DE93614549. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ALUMINIUM 27 TARGET/electron reac- 
tions; ALPHA PARTICLES; ELECTROPRODUCTION; LINEAR 
ACCELERATORS; PHOTOGRAPHIC FILM DETECTORS 


18110 (INIS-mf-13498) Total neutron cross-section of U- 
238 as measured with filtered neutrons of 55 keV and 144 keV. 
Pham Zuy Hien; Vuong Huu Tan; Nguyen Phuoc Xuan. Nuclear 
Research Inst., Da Lat (Viet Nam). [1993]. [12p.] Order Number 
DE93621481. Source: OSTI; NTIS (US Sales Only); INIS. 

In the piercing horizontal channel of the Dalat nuclear research 
reactor a 98cm long silicon filter has been installed for producing 
quasi-monoenergetic neutrons of 55 keV and 144 keV. The flux in- 
tensities of the neutron beams are 4x10® n/cm?.s (55 keV) and 
1.2x10” mcm?.s (144 keV). Filtered neutron beams are being uti- 
lized for the measurements of the resonance-averaged nuclear 
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parameters. In the first experiments aiming partly at testing the ad- 
equacy of the experimental conditions total neutron cross-sections 
have been measured by transmission technique for U-238 and C- 
12 target nuclei. The data for U-238 obtained with the accuracy of 
about 1% were compared with the evaluated ENDF/B-IV data and 
the results of recent experimental works. (author). 4 figs, 6 refs, 2 
tabs. 


18111 (INP-MSU-—91-40-244) The J/Y electro- and photo- 
production at high energies and the gluon distribution of the 
proton. Saleev, V.A.; Zotov, N.P. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1991. [23p.] (NII[YaF-MGU—91-40-244.). Order 
Number DE93616992. Source: OSTI; NTIS (US Sales Only); INIS. 

This presents the calculations of the J/¥ photo- and electropro- 
duction cross sections on protons made in two different QCD 
models for different gluon distribution functions of the proton. It is 
shown that these gluon distributions lead to different JA¥ produc- 
tion cross sections at HERA energies. 31 refs.; 10 figs. 


18112 (JINR-E-1-91-307) Nuclear Delta excitations in 
He,t) and related reactions at energies far from threshold. 
Strokovskij, E.A.; Gareev, F.A.; Ratis, Yu.L. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1991. 
[15p.] Order Number DE93613422. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Extended version of the talk given at the Workshop PIONS in 
NUCLEI}: Peniscola, Spain, June 3-8, 1991. 

Data on nuclear A-excitations in A@He,t) and related reactions, 
obtained in an optimal energy region of 0.8-3 GeV/nucl., are dis- 
cussed. It is shown that the energy dependence of the cross 
sections of the (°He,t) and (p, n) reactions at 0 deg follows the en- 
ergy dependence of the total cross sections of the relevant 
‘elementary’ reaction. The way of performing experimental investi- 
gations of transition form-factors of exotic nuclei is suggested. New 
data on the angular dependence of (He,t) charge-exchange, the 
A-dependence of the total (’Li), (7Be) and (t, SHe) cross sections 
at 2.2 GeV/A and no the topological characteristics of (t,5He) 
charge-exchange on various nuclei are discussed along with 
(?He.t) semi-exclusive data at A-production threshold. 29 refs.; 8 
figs.; 1 tab. 


18113 (JINR-E—1-91-323) Hadron jets and nucleon clusters 
in the relativistic nuclear collisions. Didenko, L.A.; Grishin, V.G.; 
Kuznetsov, A.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1991. [15p.] Order Number 
DE93613434. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of hadron jets and nucleon clusters has been in- 
vestigated in different hadron and nuclear reactions over an energy 
range from 4.0 to 205 GeV. The characteristics of hadron jets and 
nucleon clusters are studied in terms of a new relativistic invariant 
approach in a relative four-velocity space. It has been observed 
that the properties of hadron jets in soft and hard interactions and 
nucleon clusters with temperature <T,; >=60-70 MeV are universal, 
i.e. independent of neither the type of fragmenting system nor colli- 
sion energy. The asymptotic regime occurs at ,/S>or approx.6 
GeV for hadron jets and at p>or approx.4.2xAxGeV for nucleon 
clusters. The dependence of cluster temperature on proton multti- 
plicity in the nucleon cluster was obtained. It was also shown that 
nucleon clusters under consideration can be interpreted as a decay 
product of multinucleon resonances with a width of about a few 
MeV. 14 refs.; 10 figs.; 1 tab. 


18114 (JINR-E-1-91-332) Search for strangeness abundant 
quark-gluon plasma in nucleus-nucleus collisions. Okonov, 
E.O. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy. 1991. [8p.] Order Number DE93613364. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The invited talk given at International Symposium 'High Energy 
Nuclear Collisions and Quark Gluon Plasma’, June 6-8, 1991, Ky- 
oto, Japan. 

The experimental data on A and K® production in CC-, CNe-, 
ONe-, MgMg-collisions at E,=3.4-3.7 A GeV were analysed to 
study highly excited hadron matter and to search for QGP. It was 
found that with increasing of the number of nucleons-participants or 
their energy become more uniform up to nearly isotopic ones; the 





temperatures T, x rise from 80 MeV up to 150-160 MeV. To ex- 
plore a further energy dependence of the revealed effects, the 
above data were compared with the results, recently obtained at 
BNL and CERN. This comparison shows that T, x as a function of 
E appears to remain nearly constant up to the highest energy of 
nuclei available at CERN until now (E~6000 GeV) at which the 
strangeness enhancement (for A, A-tikde, Ks° with P7>0.4-0.5 
GeV/c) was observed as well. 23 refs.; 5 figs.; 1 tab. 


18115 (JINR-E-1-91-386) Neutron emission from target nu- 
clei induced by high energy hadronic projectiles. Zielinska, M.; 
Zawislawski, Z.; Strugalski, Z.; Hassan, N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1991. 
[6p.] Order Number DE93613495. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of investigations of the neutron emission in pion-xenon 
nucleus collisions at 3.5 GeV/c momentum are presented. The neu- 
tron multiplicity distribution in the collision reactions is practically 
the same as corresponding distribution of the emitted protons. The 
efficiency of the neutron registration in the 180 litre xenon bubble 
chamber is determined, it equals about 28%. 3 refs.; 1 fig.; 1 tab. 


18116 (JINR-E—1-91-404) On production of charmed nuclei 
at cr-factories. Bunyatov, S.A. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems); Lyukov, 
V.V.; Starkov, N.I.; Tsarev, V.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1991. [3p.] 
Order Number DE93613496. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to International Symposium on Hypernuclear and 
Strange Particle Physics, Shimoda, Japan, 9-12 December, 1991. 

The production of charmed nuclei in charm exchange (D, 7) 
reaction in experiments at the cr-factories is considered. The esti- 
mations of the charmed nuclei yield in a thin (100 ym) target 
placed at a distance of 30-100 um from the e*e~-beam intersec- 
tion region shows that during a month exposure it is possible to 
register a few events which are suitable for the determination of 
the A,*-baryon binding energy. 8 refs. 


18117 (JINR-E—1-91-490) Intensity of the neutron emission 
from nuclei, induced by high energy hadronic projectiles. Stru- 
galski, Z. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy); Zawislawski, Z.; Sredniawa, B.; 
Hassan, N.; Mulas, E.; Tunia, A.; Zielinska, M. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [7p.] Order 
Number DE93616993. Source: OSTI; NTIS (US Sales Only); INIS. 

Results obtained in experimental investigations of the neutron 
emission in pion-xenon nucleus collisions at 3.5 GeV/c momentum 
are presented. Properties of the proton emission from the neutral 
stars produced by neutrons from the nuclear reactions are de- 
scribed. The neutron emission from the target nuclei, induced by 
high energy hadronic projectiles, proceeds according to the laws 
known for the proton emission. 8 refs.; 2 figs.; 5 tabs. 


18118 (JINR-R-1-91-394) Dependence of shape of spectra 
and cross sections of 7—-mesons yield at fixed angles on 
atomic weights of coliiding nuclei in nucleus-nucleus interac- 
tions at 4.2 GeV/c per nucleon. Agakishiev, G.N.; Batskovich, S.; 
Boldea, V. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of High Energy. 1991. [10p.] (In Russian). Order 
Number DE93613423. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Invariant cross sections of 7—-meson production depending on 
their kinetic energy at the fixed angles within an interval from 0 up 
to 180 deg for dTa, aTa and CTa interactions at 4.2 GeV/c per nu- 
cleon are presented. It is shown the shape of pion spectra more 
than 0.1 GeV and at emissions angles 6>20 deg does not depend 
on the type of projectile within ~10% errors. The dependences of 
cross sections of +~-meson production at fixed angles on the 
atomic weights of colliding nuclei have been investigated. In every 
angle interval the dependence do*—/dQ on the atomic weight of 
projectile can be approximated by A‘®) function both for the inter- 
action on the light and heavy target. Parameter a=1 at small 
angles and decreases to ax2/3 at angles @>130 deg. If do*™—/ 

~Ar°7, az increases from 0.6 within an interval 6<10 deg to 
a=1 for 6>90 deg. 14 refs.; 12 figs.; 3 tabs. 
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18119 (JINR-R-1-91-528) Monte Carlo simulation of mult- 
scattering addition in the polarization of cumulative protons. 
Gavrishchuk, O.P.; Zolin, L.S.; Kosarev, |.G. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1991. 
[15p.] (In Russian). Order Number DE93616946. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The calculations of the cumulative protons polarization emitted in 
the back helisphere with momenta from 500 to 1100 MeV/c were 
fulfiled using Monte Carlo simulation of the protons production with 
account of final state interactions - elastic rescattering on quasifree 
nucleons. There were studied dependences of protons polarization, 
caused by rescattering, on momentum, angles of cumulative parti- 
cles emission and target atomic number. 20 refs.; 8 figs.; 4 tabs. 


18120 (JINR-R-1-91-545) Formation of light fragments of 
Oxygen nucleus in '*Op-interactions at momentum 3.1 AxGeV/ 
c. Ameeva, B.U. (AN SSSR, Moscow (Russian Federation). Inst. 
Yadernykh Issledovanij); Botvina, A.S.; Buzdavina, N.A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1991. [10p.] (in 
Russian). Order Number DE93616976. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The experimental data for the multiplicity of light fragments of the 
oxygen nucleus (protons, deuterons, tritons, ~He2, *He> nuclei), 
produced in 'Op-interactions at momentum Pp=3.1 AxGeV/e and 
their dependence on the inelastic collisions characteristics are pre- 
sented. The data are compared with the results made in the frame 


of the cascade-fragmentation-evaporation model of proton-nucleus 
interactions. 6 refs.; 4 tabs. 


18121 (JINR-R-1-92-13) On mechanisms of the direct 
knock-out reaction of proton pairs from the carbon nucleus by 
660 MeV protons. Budyashov, Yu.G. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Nadezhdin, V.S.; Petrov, N.|.; Satarov, V.I. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. [14p.] (In Russian). 
Order Number DE93613382. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A three-arm spark spectrometer has been used to measure dif- 
ferential cross sections, energy spectra of secondary protons and 
momentum spectra of residual nuclei for the reaction (p,3p) on the 
12C nucleus at 660 MeV in three experimental geometries. Prelimi- 
nary data were obtained in the fourth geometry at 350 MeV. In all 
geometries the contribution of mechanism with production of a 7°- 
meson, followed by its capture by the nuclear proton is practically 
excluded. 8 refs.; 5 figs.; 1 tab. 


18122 (JINR-R-4-91-561) Polarization characteristics in the 
m-meson photoproduction on nuclei. Chumbalov, A.A. (AN 
Kazakhskoj SSR, Alma-Ata (Kazakhstan). Inst. Yadernoj Fiziki); 
Kamalov, S.S.; Ehramzhyan, R.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1991. 
[12p.] (in Russian). Order Number DE93616939. Source: OST]; 
NTIS (US Sales Only); INIS. 

Submitted to the Organizing Commitee of the 8-th Seminar ’Elec- 
tromagnetic Interactions of Nuclei at Small and Mean Energies’, 
Moscow, 2-5 December, 1991. 

Theoretical analysis of the polarization observables for pion pho- 
toproduction of '8C and '5N nuclei is performed both in the cases 
of charged and neutral pions. A sensitivity of the =-, P- and T- 
asymmetries to the ingredients of the DWIA in the momentum 
space is investigated. A possibility to extract an additional informa- 
tion about the quadrupole magnetic transition strength is shown to 
exist. 14 refs.; 3 figs.; 1 tab. 


18123 (KFK-5064) Observation of the exclusive nuclear 
excitation vo+'2C—'2Ngs.+e- in the KARMEN detector. 
Woelfle, S. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Kernphysik; Karlsruhe Univ. (T.H.) (Germany). Fakultaet 
fuer Physik. Oct 1992. 111p. (In German). Order Number 
DE93774982. Source: OSTI; NTIS (US Sales Only); INIS. 

This report concentrates on the exclusive nuclear excitation ve + 
12¢ — '*Ng.s + @~ induced by the weak charged current. This re- 
action is followed by '*N-decay and has a very high signal to 
background ratio of 27:1 due to its sequential structure. 
The flux averaged cross section was measured to be 
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<o>=[7.9+1.1(stat)+0.7(syst)].10—-4* cm?. Both the good calori- 
metric and energy resolution properties of the KARMEN detector 
enabled the experiment to deduce for the first time an energy de- 
pendent cross section for this reaction. The shape and absolute 
value of the cross section agree well with theoretical predictions. A 
first search for neutrino oscillations demonstrated the feasilibity of 
the planned oscillation experiments. Oscillation probabilities 
P(vy,—ve) > 0.091 and P(anti v,—anti ve) > 0.045 could be ex- 
cluded at a 90% confidence level. Thus promising results will be 
expected at the end of the five years measuring period. (orig.). 


18124  (KFT/-91-4) A theory of “He(-+,p)°H and “He(+,n)°He 
reactions at energies below the meson _ production 
threshold. Zayats, A.A.; Zolenko, V.A.;  Kasatkin, Yu.A.; 
Kirichenko, |.K.; Nagornyj, S.l. Gosudarstvenny] Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [73p.] Order Number DE93621479. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The papers offers a theoretical approach to describe the main 
characteristics of the “He(+,N)T reaction at intermediate energies. 
In this approach, main attention is paid to meeting the require- 
ments of covariance and gauge invariance by including the vertex 
functions which take into account the structure of the “He nucleus. 
The gauge invariance of the process amplitude is ensured by the 
dynamic gauge transformation of the proton polarization vector, 
whose form is specified by the type of the dependence on relative 
4-momenta of the vertex functions in s-, t- and u-channels. It is 
demonstrated that this procedure of attaining gauge invariance of 
the amplitude is equivalent to the introduction of the contact ampli- 
tude along with pole ones. Based on loop diagram calculations, 
final-state interaction effects were considered using the date on 
elastic NT-scattering phases. Good agreement between a variety 
of the experimental data obtained at Kharkov Institute of Physics 
and Technology is obtained. 40 refs.; 3 figs. (author). 


18125 (KFT}+-92-36) Methods of experimental data process- 


ing on '*C and 'O multi-particle photodissociation reactions. 


Golubev, R.A.; Kirichenko, V.V.; Lapin, N.I.;  Sanin, V.M.; 
Sheptulenko, E.V. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [14p.] (in Russian). Order Number 
DE93621480. Source: OSTI; NTIS (US Sales Only); INIS. 

Problem of preliminary and final identification of y+1*C-—3 and 
+y+'®O-4 reactions with nuclear photoemulsion help are consid- 
ered. Systematic and random errors in determination of pulses and 
angles of a-particle trajectories are investigated. Preliminary results 
on energy dependence of the reaction cross sections and energy 
correlations of particle secondary pairs are given. 24 refs.; 17 figs. 
(author). 


18126 (KlYal-91-20) Internal energy evaluation of heavy 
nucleus super asymmetric fission products. Lendel, A.1.; 
Marinets, T.I.; Sikora, D.1.; Charnovich, E.1.; Yankanich, M.M. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1991. 
[10p.] (In Russian). Order Number DE93619948. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The internal energy charge distributions of symmetric, asymmet- 
ric and super asymmetric (2<Z, <Zt/2) fission fragments of *°*Ra, 
2327p, 232.238[) 237Ne@ 238.284py 241 Am 249Cf 252,256,264NJG are 
determined within the framework of statistical model. It is shown 
that at the mentioned nucleus fission the shell effects result in the 
rising of internal energy of fission fragments at following charges of 
light fragments: Z;=35/40, Z,;=2, Ay=4; Z,=6, Ay=14; Z;=10-17, 
Z;=22-27 corresponding to asymmetric and super asymmetric fis- 
sion. The super asymmetric fission product percentage yields are 
evaluated. 6 refs.; 2 figs.; 2 tables. (author). 


18127 (LUNFD6-NFFK-1004) Particle production in hot and 
dense nuclear matter. Eklund, A. Lund Univ. (Sweden). Dept. of 
Cosmic and Subatomic Physics. Aug 1992. [59p.] Order Number 
DE93621487. Source: OSTI; NTIS; INIS. 

The charged particle production in heavy ion reactions at 200 A 
GeV has been studied for projectiles of '©O and °°S on targets of 
Al, Cu, Ag and Au. Up to 700 charged particles are measured in 
the pseudorapidity region -1.7 < n < 4.0 for central collision of 
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32S4Au. The measured particle density is used to estimate the en- 
ergy density attained in central collisions and gives a values of ~2 
GeV/tm>. This is close to the energy density predicted for the 
phase transition from hadronic matter to a quark-gluon plasma. To 
measure the large number of charged particle produced, finely 
granulated detector systems are employed. Streamer tube detec- 
tors with pad readout and large area, multi-step avalanche 
chambers with optical readout have been developed for the mea- 
surements. The widths of the pseudorapidity distributions of 
charged particles increase with decreasing centrality of the collision 
as well as with increasing mass of the target nucleus. This behav- 
iour is assumed to be due to the target fragmentation. The 
Monte-Carlo mode! for nucleus-nucleus collisions, VENUS 3.11, 
which includes rescattering, is in reasonable agreement with the 
data. The yield of charged particles for central collisions of the 
heavy targets with °°S is found to be proportional to the target 
mass, A, at target rapidity. At midrapidity it is approximately pro- 
portional to A°*. At midrapidity the charged particle measurements 
are supplemented by measurements of the transverse energy. The 
dimensionless, normalized variances of the multiplicity and trans- 
verse energy distributions are, to a large extent, governed by the 
collision geometry. The change in the normalized variance when 
studying the charged particle distribution in a narrow angular region 
is explained as being of statistical nature. (au). 


18128 (LUNFD6-NFFK-7134-1-37-1992) Backbending in the 
7143/2 band and proton-neutron interactions in '7'Re. Carisson, 
H. (Lund Univ. (Sweden). Dept. of Physics); Bergstroem, M.; 
Brockstedt, A.; Ekstroem, L.P.; Lyttkens-Linden, J.; Ryde, H.; Bark, 
R.A.; Hagemann, G.B.; Garrett, J.D.; Chapman, R.; Clarke, D.; 
Khazaie, F.; Lisle, J.C.; Mo, J.N. Lund Univ. (Sweden). Dept. of 
Cosmic and Subatomic Physics. Sep 1992. [37p.] Order Number 
DE93617735. Source: OSTI; NTIS; INIS. 

High spin states in '’'Re have been studied using the reaction 
123Sb(5*Cr,4n)'?"Re. A backbend in the 1343/2 band of a Re nu- 
cleus has been fully delineated for the first time. A new backbend 
has also been observed in the 5/2*[402] band and other bands 
have been extended to higher spin and added to the level scheme. 
Bandcrossings are interpreted using the CSM and three-band 
mixing calculations. These appear to show evidence for shape- 


coexistence and configuration-dependent neutron pairing. (au) (34 
refs.). 


18129 (ORNL/FTR-4467) [Reaction mechanism of the 
emission of complex fragments]: Foreign trip report, October 
10-28, 1992. Gomez del Campo, J. Oak Ridge National Lab., TN 
(United States). 4 Nov 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93009739. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The traveler visited the nuclear center (CEN) in Saclay, France, 
with the primary purpose to work on the setup of the experiment 
“Reaction mechanisms of the emission of complex fragments 
emitted in the reaction 2°Si + °*Mo at 8.4 MeV/nucleon,” to be per- 
formed during the month of November at the Saclay Tandem-Linac 
Accelerator, in collaboration with groups from INFN and Saclay. 
Also, work was done in collaboration with R. Dayras, J. Charvet, 
and L. Pollacco on the impiementation of the computer codes 
BUSCO and LILITA, written by the traveler, that are helpful in the 
analysis of complex fragment emission data like that the Saclay 
group has been obtaining at the Saturne facility. The visit to the 
INFN, Naples, had the main purpose of continuing the analysis of 
the 5°Ni + 5®Ni experiment at 500 MeV bombarding energy per- 
formed last year at HHIRF. During this visit the traveler worked 
with A. D'Onofrio and F. Terrasi mostly on the analysis of the cor- 
relations between the emitted complex fragments (Z>5) and the 
light particles (a’s and protons) and -+'s. An abstract for the Nu- 
clear Physics Winter Conference in Bormio, Italy, will be submitted, 
and results of this work will be presented by A. D’Onofrio at that 
meeting. 


18130 (ORNL/FTR-4503) [Experiments carried out at the 
GANIL accelerator facility]: Foreign trip report, November 9- 
December 3, 1992. Beene, J.R.; Bertrand, F.E.; Halbert, M.L.; 
Varner, R.L. Jr. Oak Ridge National Lab., TN (United States). 9 





Dec 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009781. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

We undertook this trip to perform another experiment in our pro- 
gram of studies of the excitation and decay of giant multipole 
resonances. This experiment was to investigate one- and two- 
phonon giant-resonance strength in 2°°Bi and *°°Pb, excited by the 
scattering of *Zn at 80 MeV/A, and to investigate the time depen- 
dence of the giant dipole resonance damping and decay. We 
performed the experiment at the GANIL medium-energy, heavy-ion 
accelerator laboratory in Caen, France. We measured the scatter- 
ing using an array of gamma-ray detectors (TAPS) in coincidence 
with a magnetic spectrometer (SPEG), as well as a forward-angle 
hodoscope to detect fight particles emitted in the reaction. The ex- 
periment was extremely successful; we accomplished afl of the 
goals set out in the original experimental proposals. In addition, 
F.E. Bertrand visited the director, IN2P3, Centre National de la 
Recherche Scientifique (CNRS), in Paris, for discussion of joint 
ORNL/French scientists exchange. 


18131 (ORNL/FTR-4506) [Improvements of measurements, 
theoretical computation, and evaluations of neutron-induced 
helium production cross sections]: Foreign trip report, Novem- 
ber 14-21, 1992. Fu, C.Y. Oak Ridge National Lab., TN (United 
States). 1 Dec 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93009740. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler presented a paper entitled “Resolving the Calcula- 
tional Differences among the EFF-2, ENDF/B-Vi, and JENDL-3 
Evaluations for the “Ni(n,a) Cross Sections” at the meeting stated 
above. The work was performed under Research Agreement No. 
7051/CF between ORN-L and the IAEA, and was part of the 
Agency's Coordinated Research Programme on “Improvements of 
Measurements, Theoretical Computations and Evaluations of 
Neutron-induced Helium Production Cross Sections.” The purpose 
of this meeting was to review the first year’s progress and to de- 
velop a coordinated work plan for the next two years. The meeting 
highlights and the scope of the coordinated work plan are included 
in this report. 


18132 (ORNL/TM—12304) Comments on the ENDF/B-VI 
evaluation for 25U in the neutron energy region from 1 to 20 
eV. Moxon, M.C. Oak Ridge National Lab., TN (United States). 
Feb 1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ENDF-355). Order 
Number DE93009586. Source: OSTI; NTIS; INIS; GPO Dep. 

A discrepancy of 6% has been reported between the measured 
capture resonance integral of 5U and that calculated from the 
resonance parameters in ENDF/B-VI. This discrepancy may be due 
to the use of a value for the average radiation width which is too 
small. The possibility that small resonances whose widths are pri- 
marily capture were missed experimentally due to their proximity to 
resonances with large fission widths was also considered, but dis- 
missed. Since accurate values of neutron widths, I, and total 
widths,I+, of resonances can be determined from transmission 
data and are not dependent on any normalization factors, an in- 
terim solution might be to assume an average radiation width I, 
and calculate the fission width I; for each resonance from the rela- 
tion Ty - Ty, — Ty. The ratio of the partial fission widths of the two 
fission channels for each resonance would be kept the same as in 
ENDF/B-VI data flies. The average value of the radiation width se- 
lected should also be consistent with differential and integral 
measurements. 


18133 (OUP-92-34) Low spin S-band members in 
160,162Dy, Guttormsen, M. (and others); Messelt, S.; Tveter, T.S. 


Osio Univ. (Norway). Fysisk Inst. Oct 1992. [14p.] Order Number 
DE93613424. Source: OSTI; NTIS; INIS. 

Low spin S-band members are established in '®°-'®Dy. The cou- 
pling between the S-band and the ground state band is significant 
in ®°Dy, but unnoticeable in the '©*Dy isotope. This observation 
appears contrary to theoretical expectations. 11 refs., 8 figs., 1 tab. 
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Refer also to citation(s) 15945, 17056, 17954, 17991, 18024, 
18031, 18034, 18035, 18039, 18047, 18055, 18058, 18073, 18074, 
18077, 18078, 18079, 18085, 18086, 18088, 18089, 18093, 18094, 
18095, 18096, 18097, 18098, 18099, 18100, 18101, 18106, 18107, 
18109, 18110, 18113, 18115, 18117, 18118, 18121, 18122, 18123, 
18125, 18126, 18129, 18131, 18132, 18133, 18137, 18146 


6636 Radiation Physics 
Refer also to citation(s) 15943, 16871, 17075, 18530, 18583, 18584 


18134 (ANL/APS/LS—184, pp. 2, Paper 49) Production and 
measurement of circularly polarized x-rays. Mills, D.M. (Argonne 
National Lab., IL (US)). Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. Jan 1992. DOE 
Contract W-31109-ENG-38. In Selected publications related to the 
experimental facilities of the Advanced Photon Source, 1987-1991. 
741p. Order Number DE92014067. Source: OSTI; NTIS; INIS. 
Advances in the production and measurement of circularly polar- 
ized radiation at x-ray energies has proceeded slowly as compared 
to the visible portion of the electromagnetic spectrum. This is due, 
in large part, to the lack of birefringence exhibited by materials at 
short wavelengths (<1A). However, as pointed out by Authier and 
experimentally demonstrated by Hart and Lang and Hattori, 
Kuriyama and Kato, birefringence does occur in perfect crystals 
under the condition of Bragg diffraction. Several groups have used 
this birefringence at the Bragg condition to produce operating 
phase plates at x-ray energies and it has been showed that a 
highly linearly polarized incident x-ray beam at 40 keV x-ray beam 
could be transformed via a silicon x-ray phase plate to a beam with 
a degree of circular polarization (P,) of greater than 0.3. (A totally 
circularly polarized beam would have a P,-=1.) Calculations indi- 
cate, however, that considerable improvements can be achieved at 
high energies with different phase plate materials. A short introduc- 
tion to the physics of x-ray phase plates will be presented along 
with a survey of the current status of x-ray phase development. 


Techniques for measuring the degree of circular polarization will 
also be discussed. 


18135 (ANL-HEP-CP-—93-12) Incident energy dependence of 
hadronic activity. Gabriel, T.A. (Oak Ridge National Lab., TN 
(United States)); Groom, D.E.; Job, P.K.; Mokhov, N.V.; Steven- 
son, G.R. Argonne National Lab., IL (United States). High Energy 
Physics Div. [1993]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930168— 
3: Simulating accelerator radiation environments workshop, Santa 
Fe, NM (United States), 11-15 Jan 1993). Order Number 
DE93009212. Source: OSTI; NTIS; INIS; GPO Dep. 

Two features of high-energy hadronic cascades have been long 
known to shielding specialists: (a) in a high-energy hadronic cas- 
cade in a given material (incident E ~ 10 GeV), the reiative 
abundance and spectrum of each hadronic species responsible for 
most of the energy deposition is independent of the energy or 
species of the incident hadron, and (b) because 7° production 
bleeds off more and more energy into the electromagnetic sector 
as the energy of the incident hadron increases, the level of this 
low-energy activity rises less rapidly than the incident energy, and 
in fact rises very nearly as a power of the incident energy. Both 
features are of great importance in hadron calorimetry, where it is 
the “universal spectrum” which makes possible the definition of an 
intrinsic e/h, and the increasing fraction of the energy going into 
x°’s which leads to the energy dependence of e/x. We present evi- 
dence for the “universal spectrum,” and use an induction argument 
and simulation results to demonstrate that the low-energy activity 
scales as E™, with 0.80 < m < 0.85. 


18136 (CEA-CONF-10844) Delayed neutron yields for 39 
fissile systems. Blachot, J. CEA Centre d’Etudes de Grenoble, 38 
(France). Direction des Sciences de la Matiere. 1991. [4p.] (CONF- 
910503-—: International conference on nuclear data for science and 
technology, Juelich (Germany), 13-17 May 1991). Order Number 
DE93613519. Source: OSTI; NTIS (US Sales Only); INIS. 
Accurate knowledge of absolute delayed neutron yields (vd) 
needs to be improved. A method to derive the antixd is to do a 
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summation calculation using cumulative fission yields (CU) and de- 
layed neutron branching (Pn) for all precursors. For the ’CU’ we 
have taken the data from the JEF-2 file for 3 fissile systems. We 
have also done the calculations with the ‘CU’ distributed by Wahl 
for U233T, U235T and F, U238F, PU239T, PU241T. In JEF-2 we 
have 'Pn’ data for 156 precursors, almost 100 coming from experi- 
mental results and the others from a calculation by Klapdor. The 
results are compared with the last evaluations for the systems al- 
ready measured. The relative uncertainty is three times higher for 
the 'CU’ than for the Pn. 


18137 (CEA-CONF-11155) Qualification and improvement 
of iron ENDF/B-Vi and JEF-2 evaluations by interpretation of 
the Aspis Benchmark. Zheng, S.H.; Kodeli, |.; Raepsaet, C.; 
Diop, C.M.; Nimal, J.C.; Monnier, A. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. 1992. [8p.] (CONF-9210303—: International sympo- 
sium on Nuclear Data Evaluation Methodology, Brookhaven, NY 
(United States), 12-16 Oct 1992). Order Number DE93618755. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the present study is to contribute to the validation of 
the new evaluated nuclear data files like ENDF/B-VI or JEF-2.2. 
The new cross-section evaluation for iron isotopes are of particular 
interest for the nuclear community, since it is well known that the 
ENDF/B-IV data underestimate the neutron flux on deep penetra- 
tion problems. The performances of the new nuclear data libraries 
are compared with those of ENDF-B-IV. The ASPIS benchmark, 
where the neutron transports through more than one meter iron 
plate, was chosen for this study. The cross-section libraries were 
produced by the THEMIS/NJOY (ref 1) processing system and the 
transport calculations were carried out using the 3D Monte-Carlo 
code TRIPOLI. The influence of different multigroup cross-section 
representations was investigated. Finally, sensitivity, uncertainty 
and data adjustment analyses were carried out to obtain some ad- 
ditional informations about the quality of the cross-section data in 
ENDF/B-VI files. The analyses were performed using the code 
package set up of different modules, either developed at CEA or 

tained from the NEA Data Bank. The adjustment indicated that 
some modifications have to be introduced to the neutron cross- 
sections of iron and the whole calculations were repeated with the 
adjusted set of cross sections. The comparison of the results of the 
uncertainty and the adjustment analyses applied to ENDF/B-IV and 
ENDF/B-VI iron data permits to establish the progress made and 
gives some indications about the state-of-the-art of the cross- 
section data. 


18138 (CEA-N-2701) Heavy nucleus resonant absorption 
in heterogeneous lattices: Il. Physics qualifications. Tellier, H.; 
Coste, M.; Raepsaet, C.; Van der Gucht, C. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. Nov 1992. [57p.] (In French). Order Number 
DE93619953. Source: OSTI; NTIS (US Sales Only); INIS. 

The new self shielding formalism which is implemented in the 
transport code APPOLO 2 allows to compute the space and the 
energy dependence of the resonant absorption rate inside a fuel 
rod. As it does not exist any experimental result to check such a 
computation, we used very sophisticated reference calculations to 
check the self shielding formalism. Two kinds of reference calcula- 
tion were used: a multi-group slowing down calculation with a very 
detailed energy mesh and a MONTE CARLO computation with 
point wise cross sections. The purpose of this study is a compari- 
son of the self-shielding result with the ones of the two reference 
calculations. The geometry of the fuel element is the one of a light 
water-reactor and the resonant nuclei are the most important self- 
shielded nuclei: 238U, 232Th or 240Pu. The reactor agreement 
between the three kinds of calculations is very satisfactory for the 
nominal water density and for a reduced water density which simu- 
lates incidental operating conditions. 


18139 (CONF-9211160—1) Radiation interaction and detec- 
tion principles. Turner, J.E. Oak Ridge National Lab., TN (United 
States). [1992]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Modern 
methods in radiation measurements and dosimetry training course; 
Bad Honnef (Germany); 23-27 Nov 1992. Order Number 
DE93005302. Source: OSTI; NTIS; INIS; GPO Dep. 
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Part | of this presentation describes the interactions of different 
types of ionizing radiation with matter and the principal physical 
processes for energy loss. Part Il discusses these phenomena as 
the basis for various methods of detecting and measuring ionizing 
radiation. 


18140 (CONF-930168-1) Activities of the Radiation Shield- 
ing Information Center and a report on codes/data for high 
energy radiation transport. Roussin, R.W. Oak Ridge National 
Lab., TN (United States). [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From Simulating accelerator radiation environments workshop; 
Santa Fe, NM (United States); 11-15 Jan 1993. Order Number 
DE93006735. Source: OSTI; NTIS; INIS; GPO Dep. 

From the very early days in its history Radiation Shielding Infor- 
mation Center (RSIC) has been involved with high energy radiation 
transport. The National Aeronautics and Space Administration was 
an early sponsor of RSIC until the completion of the Apollo Moon 
Exploration Program. In addition, the intranuclear cascade work of 
Bertini at Oak Ridge National Laboratory provided valuable re- 
sources which were made available through RSIC. Over the years, 
RSIC has had interactions with many of the developers of high en- 
ergy radiation transport computing technology and data libraries 
and has been able to collect and disseminate this technology. The 
current status of this technology will be reviewed and prospects for 
new advancements will be examined. 


18141 (CTH-RF-92) Thermal neutron diffusion cooling 
coefficient for plexiglass. Drozdowicz, K. Chalmers Univ. of Tech- 
nology, Goeteborg (Sweden). Dept. of Reactor Physics. Aug 1992. 
[46p.] Order Number DE93621502. Source: OSTI; NTIS; INIS. 

The thermal neutron diffusion cooling coefficient is a macro- 
scopic material parameter. It is needed for description of the decay 
of the thermal neutron pulse in a medium and gives information of 
the diffusion cooling of the thermal neutron spectrum in a bounded 
volume. Experimental results from various measurements for plexi- 
glass are overviewed in the paper. A method for theoretical, exact 
calculation of the parameter is presented. The formula utilizes 
some other thermal neutron parameters and a cooling function, i.e. 
the function which describes the deviation of the neutron spectrum 
in a bounded system from the distribution in an infinite one. The 
energy dependence of the function is obtained numerically from re- 
lations which results from the eigenvalue problem of the scattering 
operator when both the decay constant and the spectrum of the 
thermal neutron flux are developed on powers of the geometrical 
buckling. The case of a 1/v absorption cross section is considered. 
The calculation utilizes a synthetic scattering function elaborated 
for hydrogenous media by GRANADA (1985). The influence of 
some quantities used in the calculation on the final result is investi- 
gated. The obtained value of the diffusion cooling coefficient for 
plexiglass is C = 6514 cm‘s—' at the temperature of 20 degrees 
C. The uncertainty is estimated to be + 100 cm*s—' within the 
physical model of the scattering kernel used. (au). 


18142 (DOE/ER/40734—1) Investigation of the coherent syn- 
chrotron radiation spectrum as a probe of charge dynamics: 
Progress report. Sievers, A.J.; Tigner, M. Cornell Univ., Ithaca, 
NY (United States). 1 Feb 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER40734. 
Order Number DE93010070. Source: OSTI; NTIS; INIS; GPO Dep. 

Coherent synchrotron, Cherenkov and transition radiation have 
generated and measured in the far infrared spectral region. This 
work represents the first identification and separation of the 
Cherenkov and transition radiation components with transition radi- 
ation producing the strongest signal. High-intensity picosecond 
pulses of radiation are observed for all three sources. The angular 
dependence in the mm wave region is not the same as that given 
by high-frequency radiation expressions since the wavelength and 
the beam radiator size are comparable; hence diffraction effects 
are important. A prototype polarizing Michelson interferometer has 
been designed, constructed and is now being tested. The 
diffraction-limited design meets the demands of the rigorous space 
and experimental conditions in the linac area. The instrument is of 
rugged constructed using retroreflectors and thus is optically stable 
for long periods of time. It contains both reference and interfero- 
gram detectors to minimize the influence of linac drifts on the data 





analysis. To eliminate the intensity loss at low frequencies due to 
diffraction and waveguide effects the next generation of interferom- 
eter and detector will have 2x larger apertures. 


18143 (ECN-}-92-032) ECNJEFI. A JEFI based 219-group 
neutron cross-section library: User's manual. Stad, R.C.L. van 
der; Gruppelaar, H. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Jul 1992. [23p.] Order Number 
DE93619952. Source: OSTI; NTIS; INIS. 

This manual describes the contents of the ECNJEF1 library. The 
ECNJEF1 library is a JEF1.1 based 219-group AMPX-Master li- 
brary for reactor calculations with the AMPX/SCALE-system, e.g. 
the PASC-3 system as implemented at the Netherlands Energy Re- 
search Foundation in Petten, Netherlands. The group cross-section 
data were generated with NJOY and NPTXS/XLACS-2 from the 
AMPX system. The data on the ECNJEF1 library allows resolved- 
resonance treatment. by NITAWL and/or unresolved resonance 
self-shielding by BONAMI. These codes are based upon the Nord- 
heim and Bondarenko methods, respectively. (author). 10 refs., 7 
tabs. 


18144 (FEI-2026) On bilinear functionals application for 
calculation of medium perturbation effects in radiation trans- 
port problems. Petrov, Eh.E. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1989. [9p.] (in Russian). Order 
Number DE93617003. Source: OSTI; NTIS (US Sales Only); INIS. 

A problem of radiation transport in medium with perturbations is 
studied. Generalized problem of calculating effect from strong per- 
turbation of the medium, using bilinear functionals, is considered 
for the case, when space regions of radiation source and defector 
are separate. Some interesting and useful properties of bilinear 
functionals have been revealed. 6 refs.; 1 fig.; 2 tabs. 


18145 (FE--2164) Asymptotic parameters of neutron diffu- 


sion in lenear-anisotropic scattering. Sokolova, N.G.; Stumbur, 
Eh.A.; Milyutina, Z.N. Gosudarstvennyj Komitet po Ispol’zovaniyu 


Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst. 1991. [21p.] (In Russian). Order Number 
DE93621503. Source: OSTI; NTIS (US Sales Only); INIS. 

The asimptotic neutron diffusion in multiplying media with a 
linear-anisotropic scattering is considered. For determination of 
buckling a rigorous equation is presented. By means of that and 
benchmark critical thickness was determined the extrapolation 
lengths. A simple interpolation formula in order to computation of 
these lengths is received. This way of calculation gives the critical 
dimensions with precision to 0,4%. 12 refs.; 4 figs.; 2 tabs. 


18146 fF El-2220) Inelastic scattering of 1-25 MeV neutrons 
by 75u, 2U. Kornilov, N.V.; Kagalenko, A.B.; Baryba, V.Ya.; Bal- 
itskij, A.V.; Androsenko, A.A.; Androsenko, P.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Rus- 
sian Federation). Fiziko-Ehnergeticheskij Inst. 1991. [26p.] (In 
Russian). Order Number DE93616999. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Neutron inelastic scattering cross sections on =5U and 78U 
were measured for incident neutron energies 1-2,5 MeV. Methods 
of data processing and neutron flux determination are described in 
details. Neutron flux attenuation and multiple scattering corrections 
were calculated using Monte Carlo code BRAND. Systematic un- 
certainty of the results, obtained from fission neutron spectra 
analysis, is equal +3.2%. From comparison the results and other 
works data, (including evaluations for neutrons with energy <1 
MeV) were made some proposals for future investigations. 11 refs.; 
10 figs.; 4 tabs. 


18147 (IC—92/335) Nuclear scattering of polarized neutron 
by crystal with polarized nucleus in presence of surface 
diffraction. Nguyen Dinh Dung. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [7p.] Order Number 
DE93617000. Source: OSTI; NTIS (US Sales Only); INIS. 

In this article the effective cross-section of inelastic scattering of 
polarized neutron by crystal with polarized nucleus in the presence 
of surface diffraction is obtained and discussed. (author). 3 refs. 


18148 (IC—92/349) Total diffraction reflection of polarized 
neutrons by crystal surface with polarized nucleus. Nguyen 
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Dinh Dung. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [6p.] Order Number DE93617001. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this article the differential cross-section of total diffraction re- 
flection of polarized neutrons by crystal surface with polarized 
nucleus are obtained and discussed. (author). 3 refs. 


18149 (IEN-24/81) A spectral nodal method for the solu- 
tion of the Sn equations in x,y geometry for highly absorbing 
deep penetration problems. Barros, R.C. de. Instituto de Engen- 
haria Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Sep 1991. [27p.] 
(In Portuguese). Order Number DE93613520. Source: OST; NTIS 
(US Sales Only); INIS. 

Presented here is an attempt to improve the accuracy of trans- 
port nodal methods applied to deep penetration transport problems 
in x, y-geometry. The resulting nodal method uses the Spectral 
Green's Function (SGF) scheme for solving the one-dimensional 
transverse-integrated S, exponential nodal equations with no spa- 
tial truncation error. Based on the physics of deep penetration 
problems, we approximate the transverse leakage terms by ap- 
proximate exponential shape functions. We show in numerical 
calculation that the SGF-Exponential Nodal (SGF-Exp N) method is 
much more accurate than other transport nodal methods for 
coarse-mesh deep penetration problems, specially in highly ab- 
sorbing media. (author). 


18150 (IFVE-ORI-91-118) Extension of the MARS 10 pro- 
gram complex possibilities. Bajshev, |.S.; Kurochkin, 1.A.; 
Mokhov, N.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. [12p.] (In Russian). Order Number 
DE93621504. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper described briefly a simulation of low energy neutrons 
transport, photoneutrons production, radioactivation by hadrons 
and edge scattering of charged incident particles under high en- 
ergy hadronic cascades calculations in the frame of the MARS 10 
code system. Corresponding improvement of the system possibili- 
ties is shown. 22 refs.; 8 figs. 


18151 (INIS-SU-340/A, pp. 43) Stopping power of solid ab- 
sorbers for nitrogen and carbon ions in the region of stopping 
power curve maximum. Mayatskij, V.D.; Chesnokova, T.D. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); !NIS. 

Short communication. CARBON IONS/stopping power; NITRO- 
GEN IONS/stopping power; ABSORPTION; ATOMIC NUMBER; 
EFFECTIVE CHARGE; ENERGY DEPENDENCE; SOLIDS; 
TRANSMISSION 


18152 (JINR—14-91-388) Application of the X-ray diffrac- 
tometer DRON to the study of long period structures. Gordelij, 
V.1.; Lushehikov, V.I.; Syrykh, A.G.; Cherezon, V.G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1991. [11p.] (In Russian). Order Number DE93613529. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the stock-produced X-ray diffractometer DRON 
can be adapted for the study of long period structures up to +150 
A. The experimental data on small-angle diffraction spectra, mea- 
sured on it, from both lamellar and lateral structures of biological 
and lipid membranes are reported. The data show that lattice con- 
stants of these structures could be determined within the accuracy 
of 1 A. 15 refs.; 7 figs. 


18153 (JINR-R-3-91-415) Measurement of the ultracold 
neutrons loss coefficient in beryllium power. Golikov, V.V.; Ig- 
natovich, V.K.; Kulagin, E.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics. 1991. [14p.] 
(In Russian). Order Number DE93613521. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Yad. Fiz. 
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The ultracold neutrons (UCN) reflection from beryllium powder at 
different slab thicknesses and different packing densities is mea- 
sured. The reduced UCN loss coefficient n=(1.75+0.35)x10—* for 
thermally untreated beryllium is extracted from experimental data. 
The formerly obtained experimental results on UCN reflection from 
beryllium after high temperature outgasing are reconsidered. The 
loss coefficient » at room temperature in this case is obtained to 
be (6.4+2.5)x10-5, which is an order of magnitude higher the 
theoretical one. The extraction of the loss coefficient from the ex- 
perimental data is based on the modified diffusion theory where 
albedo reflection depends on packing density. 15 refs.; 3 figs. 


18154 (KFTI-91-2) On the possibility of actinide radiation 
reprocessing by high intensive neutron fluxes of different en- 
ergies. Mushnikov, V.N.; Shilyaev, B.A.; Ozhigov, L.S.; Neklyudov, 
I.M.; Khizhnyak, N.A.; Pasechnik, S.G. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [19p.] (In Russian). Order Number DE93621505. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Transmutation of long-lived fission products and actinides by 
neutrons is an alternative of waste removal. An analysis of actinide 
radiation reprocessing with high intensive (up to 3x10'? n/cmé2xs) 
neutron fluxes with energy spectra identical to those which are in 
existence and may be in alternative nuclear power installations is 
given. For equal radiation reprocessing rate the high intensive fast 
neutron sources based on Li(d,n) and Be(d,n) stripping reactions 
have an advantage since they permit to reprocess the largest 
quantity of initial actinides with minimal level of daughter transura- 
nium element formation. 23 refs.; 6 figs.; 14 tables. (author). 


18155 (KlYal-92-8) Monte Carlo algorithms in simulation of 
26-decay and penetration of electrons through matter. Tretyak, 
V.1. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1992. [12p.] (In Russian). Order Number DE93617741. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The algorithms are described what are used to sample the 
random variables with probability density functions which are con- 
nected with problems of simulation of 26-decay and electron 
penetration through matter (the initial spatial, angular and energy 
distributions of electrons, angular deflections as the result of multi- 
ple scattering, energy losses etc.). 23 refs.; 1 fig. (author). 


18156 (LA-UR-92-4363) The Monte Carlo/S, hybrid method 
with orthogonal interface basis vectors. Filippone, W.L. (Arizona 
Univ., Tucson, AZ (United States). Dept. of Nuclear Engineering); 
Baker, R.S.; Alcouffe, R.E. Los Alamos National Lab., NM (United 
States). [1992]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930404-3: 
International topical meeting on mathematical methods and super- 
computing in nuclear applications (M&C+SNA '93), Karlsruhe 
(Germany), 19-23 Apr 1993). Order Number DES93005462. Source: 
OSTI; NTIS; GPO Dep. 

The memory requirements of the Monte Carlo/S, hybrid method 
are large due to the need to store the Monte Carlo response ma- 
trix. This response matrix is used repeatedly during the iterative 
solution for the interface flux vectors. Although the length of these 
vectors can be large (depending on the number of discretized 
states on the Monte Carlo/Sy interface), we have found that to an 
excellent approximation they can be expressed in terms of a small 
number of basis vectors. Representing the response matrix in 
terms of the basis vectors, we are able to greatly reduce storage 
requirements, and to use direct inversion to estimate the con- 
verged interface fluxes. 


18157 (LA-UR-93-293) Diffusion-accelerated solution of 
the 2-D S, equations with bilinear-discontinuous differencing. 
Morel, J.E.; Dendy, J.E. Jr.; Wareing, T.A. Los Alamos National 
Lab., NM (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930404-7: International topical meeting on mathematical 
methods and supercomputing in nuclear applications (M&C+SNA 
93), Karlsruhe (Germany), 19-23 Apr 1993). Order Number 
DE93008793. Source: OSTI; NTIS; GPO Dep. 
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A new diffusion-synthetic acceleration scheme is developed for 
solving the 2-D S, equations in X-Y geometry with bilinear- discon- 
tinuous finite-element spatial discretization. This method differs 
from previous methods in that it is unconditionally efficient fore 
problems with isotropic or weakly anisotropic scattering. Computa- 
tional results are given which demonstrate this property. 


18158 (LA-UR-93-470) An adaptive weighted diamond 
differencing method for three-dimensional, XYZ geometry. Al- 
couffe, R.E. Los Alamos National Lab., NM (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930601-9: American Nuclear 
Society (ANS) annual meeting, San Diego, CA (United States), 20- 
24 Jun 1993). Order Number DE93008710. Source: OSTI; NTIS; 
GPO Dep. 

About sixteen years ago, Bengt Carlson introduced a method for 
discretizing the neutral particle transport equation to achieve a pos- 
itive solution while at the same time retaining much of the accuracy 
of the diamond differencing method. About six years later Russian 
researchers applied this work to their problems and extended it 
somewhat to enhance the flexibility of the method to incorporate 
monotonic properties of the solution. This latter work came to the 
attention of US researchers in late 1991 where it verified much of 
Carlson's conclusions in theory and in test problems. This method, 
called the adaptive weighted diamond (AWDD) method, is based 
upon a weighted diamond discretization of the transport equation 
with the weights chosen from a diamond difference prediction of the 
solution so as to correct it for positively and monotonicity. This work 
re-examines the method and extends it to three-dimensional XYZ 
geometry and demonstrates its potential for solving such problems 
accurately while achieving a much smoother solution than diamond 
with set-to-zero fixup and is as effective as the theta-weighted fixup 
method 3 while theoretically and operationally more satisfying. 


18159 (UM-P-92/57) Interferometry with particles of non- 
zero rest mass. Opat, G.|. Melbourne Univ., Parkville, VIC 
(Australia). School of Physics. [1992]. [12p.] Sponsored by Aus- 
tralian Research Council, Canberra, ACT (Australia). Order 
Number DE93613518. Source: OSTI; NTIS (US Sales Only); INIS. 
Interferometry as a space-time process is described. Starting 
from this viewpoint, a convenient formalism for the phase shifts 
which arise in particle interferometry is developed. This formalism 
is based on a covariant form of Hamilton’s action principle and La- 
grange’s equations of motion. It will be shown that this Lorentz 
invariant formalism yields a simple perturbation-theoretic expres- 
sion for the general phase shift that arises in matter wave 
interferometry. The resulting formalism will be used to analyse the 
Sagnac effect, gravitational field measurements, and several 
Aharonov-Bohm-like topological phase shifts. 16 refs., 4 refs. 


18160 (VAEC-E-010) The semi-empirical low-level back- 
ground statistics. Tran Manh Toan (Vietnam Nat. Atom. Ener. 
Com. (Viet Nam)); Nguyen Trieu Tu. Viet Nam National Atomic En- 
ergy Commission, Ha Noi (Viet Nam). 21 Jun 1992. [8p.] Order 
Number DE93621246. Source: OSTI; NTIS (US Sales Only); INIS. 

A semi-empirical low-level background statistics was proposed. 
The one can be applied to evaluated the sensitivity of low back- 
ground systems, and to analyse the statistical error, the 'Rejection’ 
and ’Accordance’ criteria for processing of low-level experimental 
data. (author). 5 refs, 1 figs. 
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18161 (CONF-9306101—-1) Neural network simulations on 
massively parallel computers: Applications in chemical 
physics. Sumpter, B.G. (Oak Ridge National Lab., TN (United 
States)); Getino, C.; Noid, D.W.; Guenther, R.E.; Halloy, C. Oak 
Ridge National Lab., TN (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From International neural network conference; 
Barcelona (Spain); 9-11 Jun 1993. Order Number DE93006739. 
Source: OSTI; NTIS; GPO Dep. 

A fully connected feedforward neural network is simulated on a 
number of parallel computers (MasPar-1, Connection Machine 





CMS, Intel iPSC-2 and iPSC-860) and the performance is com- 
pared to that obtained on sequential vector computers (Cray YMP, 
Cray C90, IIBM-3090) and to a scaler workstation (MM RISC- 
6000). Peak performances of up to 342 million connections per 
second (MCPS) could be obtained on the Cray C90 using a single 
processor while the optimum performance obtained on the parallel 
computers was 90 MCPS using 4096 processors. Efficiency such 
as these has enabled neural network computations to be carried 
out for a number of chemical physics probiems. Several examples 
are discussed: multi-dimensional function/surface fitting, coordinate 
transformations, and predictions of physical properties from chemi- 
cal structure. 


18162 (1\C-92/278) Monte Carlo simulations of a two- 
dimensional hard dimer system. Wojciechowski, K.W. 
(International Centre for Theoretical Physics, Trieste (italy)); 
Branka, A.C.; Frenkel, D. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [87p.] Order Number 
DE93613535. Source: OSTI; NTIS (US Sales Only); INIS. 

Monte Carlo simulations of a system of two-dimensional hard, 
homonuclear dimers are reported. The equation-of-state, structural 
and orientational properties, and the free energy were computed 
for the fluid phase and several crystalline and non-crystalline (non- 
periodic) solid structures. The differences in the Gibbs free energy 
between the various solid structures were found not to exceed 
0.1kgT per particle. This is much less than the contribution to the 
entropy per particle due to degeneracy of the ‘ground state’ of the 
non-periodic solid which amounts to 0.857kgT. Hence, the thermo- 
dynamically stable solid structure of the system corresponds to a 
set of non-periodic arrangements of the molecular centres of mass 
and orientations. The coexistence pressure of the non-periodic 
solid and fluid is determined; it is located within the observed nar- 
row hysteresis region. It is shown that structures of the crystalline 
solids are well approximated by a simple lattice model. (author). 40 
refs, 15 figs, 7 tabs. 
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18163 (ANLU/CHM/CP-78499) Quantum dynamics of X2BC 
van der Waals clusters. Gray, S.K. Argonne National Lab., IL 
(United States). [1992]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930159-4: International Society for Optical Engineering (SPIE) 
conference, Los Angeles, CA (United States), 16-23 Jan 1993). Or- 
der Number DE93006416. Source: OSTI; NTIS; INIS; GPO Dep. 
Wave packet calculations modeling vibrational predissociation in 


X2BC(v') van der Waals clusters are discussed. A model involving 
three active degrees of freedom is used. Cluster lifetimes and BC 
vibrational product distributions are obtained, and compared with 
available experimental results for He2Clo, and NegClp. Some pre- 
liminary results for Healo and Negla are also discussed. Mechanistic 
issues, including the role of direct versus sequential mechanisms in 
leading to the production of 2X + BC are addressed, as well as the 
role of intramolecular vibrational relaxation (IVR). Higher dimension 
extensions of the model are suggested. 3 figs., 3 tabs., 22 refs. 


18164 (IC-92/318) The additional contribution caused by 
Coulomb interaction to the exciton dispersion in multiple 
quantum wells and superlattices for direct band gap cubic 
semiconductors. Nguyen Ai Viet (International Centre for Theoret- 
ical Physics, Trieste (Italy)); Nguyen Thi Que Huong; Le Qui 
Thong. Internationa! Centre for Theoretical Physics, Trieste (Italy). 
Oct 1992. [6p.] Order Number DE93613538. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The exciton dispersion in multiple quantum wells and superiat- 
tices is studied for direct band gap cubic semiconductors in the 
three-band-model. The Coulomb interaction between the light and 
heavy exciton states in different wells is calculated. This leads to a 


direction dependence and split of the exciton dispersion. (author). 
21 refs. 
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18165 (IC—92/320) On the theory of phonoriton in cubic 
semiconductors with a degenerate valence band. Nguyen Ai 
Viet (International Centre for Theoretical Physics, Trieste (Italy)); 
Nguyen Thi Que Huong; Le Qui Thong. international Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [12p.] Order Number 
DE93613539. Source: OSTI; NTIS (US Sales Only); INIS. 

The "phonoriton” is an elementary excitation constructed from an 
exciton polariton and phonon in semiconductors under intense ex- 
citation by an electromagnetic wave near the exciton resonance 
(L.V. Keldysh and A.L. Ivanov, 1982). In this paper we develop a 
theory of phonoriton in direct band gap cubic semiconductor with a 
degenerate valence band using the simple model of J.L. Birman 
and B.S. Wang (1990). In addition to experimental proofs of the ex- 
istence of phonoriton we propose an experiment to measure its 
flight time. (author). 33 refs. 


18166 (IC—92/321) The effect of pressure and quadrupolar 
interactions on the nematic-isotropic transition properties: Nu- 
merical results for a system of prolate ellipsoids including 
second and fourth rank orientational order parameters. Singh, 
K. Intemational Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [7p.] Order Number DE93613540. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The theory of isotropic-nematic transition described in earlier 
papers is applied to investigate the influence of quadrupolar inter- 
actions and pressure on the stability, ordering and thermodynamic 
transition properties retaining second and fourth rank orientational 
order parameters in the calculation for a system of hard ellipsoids 
of revolution characterized by its length-to-width ratio (xo = 2a/2b). 
Results are in accordance with experimental observations. (author). 
9 refs, 1 tab. 


18167 (IC-92/383) Ab Initio pair potentials. Cardenas, M.; 
Sundararajan, V.; Kumar, V. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [18p.] Order Number 
DE93617004. Source: OSTI; NTIS (US Sales Only); INIS. 

We present pair potentials for Cu and Al obtained by using the 
method of Moebius transform introduced by Chen (Phys. Rev. Lett. 
64, 1193 (1990)) to invert the cohesive energy. Calculations of the 
cohesive energy have been done both in the fee and bee struc- 
tures using the linear combination of muffin-tin orbital method. 
While for Cu the potentials are found to be quite similar in the two 
structures, a strong dependence has been obtained for Al. Possi- 
bilities to incorporate aspects of many body interactions in this 
formulation are discussed using the idea of the effective medium 
theory. (author). 15 refs, 4 figs. 


18168 (IS-T-1217) The global potential energy surfaces of 
the lowest two 'A’ states of the ozone molecule: Theoretical 
determination and analysis. Atchity, G.J. Ames Lab., IA (United 
States). Jan 1993. 264p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93007537. Source: OSTI; NTIS; GPO Dep. 

The two lowest 1A‘potential energy surfaces of the ozone 
molecule are determined and analyzed using accurate ab-initio 
MCSCF calculations. The shape-scale perimetric coordinates for 
triatomic molecules are discussed and further developed. Because 
the previously determined intersection between these two surfaces 
of like symmetry is unusual, much of the present work involves this 
intersection. The relevant theory of intersections is reviewed, and a 
method for characterizing intersections according to the topology of 
the surfaces in their vicinity is developed. The reasons for this par- 
ticular crossing in ozone are investigated. The intersection point in 
Coy symmetry is part of a larger, 1-dimensional intersection seam 
in C, symmetry. This seam is shown to consist of four branches. A 
new method for determining an intersection point in a two- 
dimensional coordinate space, based on the wavefunction 
phase-change theorem of Herzberg-Longuet-Higgins, is also devel- 
oped. Finally, global mappings of the two potential energy surfaces 
in the scale-shape perimetric coordinates are determined. The min- 
ima of the two surfaces, their dissociation and rearrangement 
paths, and the map of the energy difference between them are all 
discussed. It is shown that direct formation of the ring structure of 
ozone from Os and O is improbable, and that there is no 
rearrangement pathway on the ground state representing the inter- 
change of two atoms. 


ERA Vol. 18, No. 6 501 





66 PHYSICS 
6641 Theory of Electronic Structure of Atoms and Molecules 


18169 (LAMP-92/3) A new strategy for the calculation of 
the Cl oscillator strengths for the lowest lying autoionizing 
level in the Na isoelectronic sequence. LAMP series report 
(Laser, Atomic and Molecular Physics). Tiwary, S.N. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [12p.] Or- 
der Number DE93617005. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We report Hartree-Fock and configuration-interaction calculations 
of both the length and velocity forms of the oscillator strengths for 
the resonance excitation 1s*2s*2p®3s*S*, — 1s*2s*2p53s* Py, 
transition, which leads to autoionization (Auger transition), in sev- 
eral ions of the sodium isoelectronic sequence both in LS and 
intermediate coupling schemes employing a new strategy. The 
method is computationally economical and capable of yielding en- 
couraging results. (author). 5 refs, 1 fig., 5 tabs. 


18170 (LAMP-92/4) Excitation mechanisms for XUV and X- 
ray lasers. LAMP series report (Laser, Atomic and Molecular 
Physics). El-Sherbini, T.M. (international Centre for Theoretical 
Physics, Trieste (Italy)); Arrubban, M.M. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [8p.] Order Number 
DE93617006. Source: OSTI; NTIS (US Sales Only); INIS. 

Two excitation mechanisms leading to lasing action in the ex- 
treme ultraviolet and soft X-ray spectral regions are proposed. 
Boron- like ions of Mg Vill, Al IX and Si X plasmas are used as the 
active laser material. The upper laser level is the metastable 
1s*2s*4p(*p) state while the lower level is the short lived 
1s*2s*3d(*D) state. (author). 10 refs, 1 fig., 3 tabs. 


18171 (LA-UR-93-635) Quasiclassical approach to loniza- 
tion of atoms by strong laser pulses: The comparison with the 
“Simpleman’s” models and Newtonian dynamics. Lerner, P.B.; 
La Gattuta, K.; Cohen, J.S. Los Alamos National Lab., NM (United 
States). [1993]. 138p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930184—1: 
3. SILAP conference, Hansui (Belgium), 8-14 Jan 1993). Order 
Number DE93008738. Source: OSTI; NTIS; INIS; GPO Dep. 

We study the energy spectrum of the ionized electrons and com- 
pare it to the results of “naive” theories of multiphoton ionization of 
atoms. These, “naive” or “simpleman’s” theories have demon- 
strated quite a spectacular success in the recent past, being a 
basis for explanation of the most observed experimental results. 
Our study also present a testing ground for what classical and 
semiclassical theories can and cannot expiain. 


18172 (VAEC-A-007) Modified random phase approxima- 
tion for multipole excitations at finite temperature. Nguyen 
Dinh Dang (Inst. Nucl. Sci. Technol., Hanoi (Vietnam)). Viet Nam 
National Atomic Energy Commission, Ha Noi (Viet Nam). 1991. 
[25p.] Order Number DE93621527. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The modified finite temperature random phase approximation 
(modified FT-RPA) has been constructed with taking the influence 
of thermostat on the structure of quansiparticles into account. The 
modified FT-RPA linear response for electric quadrupole (A” = 2*) 
and octupole (A* = 3—) excitations in 58Ni has been calculated as 
@ function of the nuclear temperature. As compared to the conven- 
tional FT-RPA the modified FT-RPA has given a stronger spreading 
for the strength distribution of quandrupole excitations at finite tem- 
perature T < 3MeV. (author). 22 refs; 4 figs; 2 tabs. 
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18173 (BNL-48042) High resolution near edge x-ray spec- 
troscopy. Haemaelaeinen, K.; Siddons, D.P.; Berman, L.E.; Kao, 
C.C.; Hastings, J.B. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9208186-1: International conference on anomalous scattering 
(ICAS) conference, Hamburg (Germany), 17-21 Aug 1992). Order 
Number DE93003471. Source: OSTI; NTIS; INIS; GPO Dep. 

A technique to suppress the core-hole lifetime broadening in 
near- edge x-ray spectroscopy is presented. A simple theoretical 
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explanation based on total energy conservation in the fluorescence 
process is given to explain the improved resolution. The experi- 
mental arrangement is shown together with an application to the 
Li edge of dysprosium. Furthermore, the application of high- 
resolution fluorescence spectroscopy in the study of magnetism is 
presented. The spin-resolved absorption spectra from MnF2 are 
shown as an example. 


18174 (BNL-48488) Strong-field dissociation dynamics. Di- 
Mauro, L.F.; Yang, Baorui. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
930159-6: International Society for Optical Engineering (SPIE) 
conference, Los Angeles, CA (United States), 16-23 Jan 1993). Or- 
der Number DE93006671. Source: OSTI; NTIS; INIS; GPO Dep. 

The strong-field dissociation behavior of diatomic molecules is 
examined under two distinctive physical scenarios. In the first sce- 
nario, the dissociation of the isolated hydrogen and deuterium 
molecular ions is discussed. The dynamics of above-threshold dis- 
sociation (ATD) are investigated over a wide range of green and 
infrared intensities and compared to a dressed-state model. The 
second situation arises when strong-field neutral dissociation is fol- 
lowed by ionization of the atomic fragments. The study results in a 
direct measure of the atomic fragment’s ac-Stark shift by observing 
the intensity-dependent shifts in the electron or nuclear fragment 
kinetic energy. 8 figs., 14 refs. 


18175 (I1C—92/221) On the estimation of matrix elements 
for optical transitions in semiconductors. Hassan, A.R. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[12p.] Order Number DE93613550. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A semi-empirical method is used to calculate the numerical val- 
ues of the interband momentum matrix elements of the allowed 
optical transitions in semiconductors. This method is based on the 
evaluation of the ratio of the two-photon and one-photon absorp- 
tion coefficients and the compare the result with the corresponding 
experimental values in a number of semiconductors both for direct 
and indirect transition processes. The numerical values of the 
momentum matrix elements are compared with the convenient the- 
oretical calculations available. The result is found to agree fairly 
well with the corresponding values computed using the k-vector - 
p-vector perturbation theory. (author). 19 refs, 2 figs, 2 tabs. 


18176 (IC-92/222) Biexciton formation by two-photon ab- 
sorption in quantum wells. Hassan, A.R. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [7p.] Order Number 
DE93613551. Source: OSTI; NTIS (US Sales Only); INIS. 

Direct creation of biexciton states by two-photon absorption in 
quantum well structure semiconductors is investigated theoretically. 
The two-photon transition rate to biexciton as a final state is analyt- 
ically calculated for both photon polarization configurations. The 
biexciton matrix element has been estimated adopting a more 
accurate variational parameters wave functions. A numerical appli- 
cation for GaAs Quantum Well (QW) shows that the biexciton 
two-photon absorption coefficient, a'?) (biex) for both polarization 
is enhanced over the exciton two-photon absorption coefficient, 
a?) (Ex), by an order of magnitude. This enhancement is, essen- 
tially, found to arise from the resonance effect and the structure of 
the matrix elements involved in the two processes. Furthermore, 
a?) (biex), in GaAs QW is four order of magnitude larger than a’) 
(biex) in bulk GaAs. This large increase is due to the spatial con- 
finement of the carriers in the QW. (author). 9 refs, 1 tab. 


18177 (IC—92/223) Direct creation of excitonic molecules 
by two-photon absorption in quantum wells. Hassan, A.R. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[14p.] Order Number DE93613552. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A theory of the direct creation of excitonic molecule (biexciton) 
by direct two-photon absorption in semiconductor quantum well 
structures is developed. Analytical expression of the biexciton two- 
photon absorption coefficient is given for both photon polarizations. 
Excitonic-interband-two-photon and exciton one-photon processes 
in Quantum Wells (QW) have also been investigated. The analyti- 
cal forms and numerical values of the momentum matrix elements 
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involved in each process are provided. The biexciton matrix ele- 
ment has been calculated adopting a six-parameter variational 
wave function. A numerical estimation for GaAs QW shows that 
the biexciton two photon absorption (BTPA) process dominates the 
other processes by different orders of magnitude. This enhance- 
ment essentially comes from the resonance effect and the structure 
of the matrix elements included in each process. Furthermore, the 
(BTPA) process in QW for both polarizations is enhanced over its 
bulk value by about 4 and 5 orders of magnitude respectively. This 
increase is interpreted as due to the spatial confinement of the 
QW. (author). 16 refs, 4 tabs. 


18178 (IC—-92/261) A study of vibrational relaxation of 
electronically-excited molecules. Datsyuk, V.V. (T. Shevchenko 
Univ., Kiev (Ukraine). Lab. of Theoretical Physics); Izmailov, |.A.; 
Kochelap, V.A. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [26p.] Order Number DE93613553. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The time kinetics of the vibrational relaxation of excimers is stud- 
ied in the diffusional approximation. Simple formulae for functions 
of nonstationary vibrational distribution are found for the electroni- 
cally excited molecules. Some spectral-kinetic dependencies of the 
excimer luminescence are explained in a new way. The possibilities 
of the determination of excimer parameters are discussed. The de- 
pendence of energetical characteristics of excimer lasers on these 
parameters is particularly emphasized. (author). 22 refs, 5 figs. 


18179 (IC-92/348) Contribution of all excited states to ZFS 
of a °S-state. Wang Kangying. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [10p.] Order Number 
DE93617007. Source: OSTI; NTIS (US Sales Only); INIS. 

The rank-four spin-Hamiltonian parameter b°, and the rank-two 
term b°. of a 3d° ion are examined by diagonalizing the complete 
energy matrices using SO mechanism in tetragonal symmetry. It is 
shown that the parameter b°> arises mainly from the interaction of 
a ®S-state with the spin quartets, but the calculation b°, must con- 
sider the contribution of the spin doublets. It makes no difference 


in the cubic field, where the quartets only play the role of a bridge. 
Numerical calculation for Mn?+ ions in CaWO, show that EPR 
zero-field splitting parameters might have uniformly been inter- 
preted by using SO mechanism. (author). 14 refs, 3 tabs. 


18180 (KFT+91-13) Interatomic interactions in bee and fcc 
lattices of transition metals. Gann, V.V.; Pokhodyashchij, V.1. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral'nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1991. [18p.] (In Russian). Order 
Number DE93621541. Source: OSTI; NTIS (US Sales Only); INIS. 

A 3-parameter model for coupling energy in transition metals 
with cubic lattice is proposed. Parameter of this model were ad- 
justed to experimental data for shear module, vacancy formation 
energy and sublimation energy values. Elastic and dynamic proper- 
ties of crystal lattice for some transition metals were calculated. A 
conclusion is made that the proposed model describes the proper- 
ties of transition metals in a single manner and with a good degree 
of accuracy. 18 refs.; 1 fig.; 3 tables. (author). 


18181 (LAMP-$2/5) lonic classification of Xe laser lines: A 
new approach through time resolved spectroscopy. LAMP se- 
ries report (Laser, Atomic and Molecular Physics). Schinca, D. 
(International Centre for Theoretical Physics, Trieste (ltaly)); 
Duchowicz, R.; Gallardo, M. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [13p.] Order Number 
DE93619957. Source: OSTI; NTIS (US Sales Only); INIS. 

Visible and UV laser emission from a highly ionized pulsed Xe 
plasma was studied in relation to the ionic assignment of the laser 
lines. Time-resolved spectroscopy was used to determine the ionic 
origin of the studied lines. The results are in agreement with an 
intensity versus pressure analysis performed over the same wave- 
length range. From the temporal behaviour of the spontaneous 
emission, a probable classification can be obtained. (author). 7 
refs, 7 figs, 1 tab. 


18182 (LBL-31793) Optical pumping and xenon NMR. 
Raftery, M.D. Lawrence Berkeley Lab., CA (United States). Nov 


1991. 197p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93010417. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear Magnetic Resonance (NMR) spectroscopy of xenon has 
become an important tool for investigating a wide variety of materi- 
als, especially those with high surface area. The sensitivity of its 
chemical shift to environment, and its chemical inertness and ad- 
sorption properties make xenon a particularly useful NMR probe. 
This work discusses the application of optical pumping to enhance 
the sensitivity of xenon NMR experiments, thereby allowing them 
to be used in the study of systems with lower surface area. A 
novel method of optically-pumping '@°Xe in low magnetic field be- 
low an NMR spectrometer and subsequent transfer of the gas to 
high magnetic field is described. NMR studies of the highly polar- 
ized gas adsorbed onto powdered samples with low to moderate 
surface areas are now possible. For instance, NMR studies of 
optically-pumped xenon adsorbed onto polyacrylic acid show that 
xenon has a large interaction with the surface. By modeling the low 
temperature data in terms of a sticking probability and the gas 
phase xenon-xenon interaction, the diffusion coefficient for xenon at 
the surface of the polymer is determined. The sensitivity enhance- 
ment afforded by optical pumping also allows the NMR observation 
of xenon thin films frozen onto the inner surfaces of different sam- 
ple cells. The geometry of the thin films results in interesting line 
shapes that are due to the bulk magnetic susceptibility of xenon. 
Experiments are also described that combine optical pumping with 
optical detection for high sensitivity in low magnetic field to observe 
the quadrupoler evolution of 131 Xe spins at the surface of the 
pumping cells. In cells with macroscopic asymmetry, a residual 
quadrupolar interaction causes a splitting in the *'Xe NMR fre- 
quencies in bare Pyrex glass cells and cells with added hydrogen. 


18183 (ORNL/FTR-4513) [Laser spectroscopy]: Foreign 
trip report, November 23—December 5, 1992. Ramsey, J.M. Oak 
Ridge National Lab., TN (United States). 23 Dec 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93009403. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The primary purpose of this trip was to present two invited lec- 
tures at the Second Venezuelan Workshop on Laser Spectroscopy. 
This conference included essentially afl of the Venezuelan 
researchers active in this area. In addition, four speakers from out- 
side of Venezuela were invited to this meeting; two from the USA 
and two from the former Soviet Union (FSU). The primary topics of 
the meeting were fluorescence spectroscopy, photothermal spec- 
troscopy, and laser — material interactions. Prior to the conference, 
three institutions in Caracas were visited (IVIC, USB and UCV) and 
a presentation was given at UCV. The group of scientists and stu- 
dents attending the conference were interested in establishing 
collaborations with scientists in the USA. 


18184 (UCRL-JC-110220) Measurement of  1s2s°S;- 
1s2p*P. intervals in helium-like neon. Hallett, W.A. (Oxford 
Univ. (United Kingdom). Clarendon Lab.); Silver, J.D.; Dietrich, 
D.D. Lawrence Livermore National Lab., CA (United States). 8 Apr 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9202103-6: 10. interna- 
tional colloquium on ultra violet and x-ray spectroscopy of 
astrophysical and laboratory plasmas, Berkeley, CA (United 
States), 3-5 Feb 1992). Order Number DE93009243. Source: 
OSTI; NTIS; GPO Dep. 

We have measured the vacuum ultra-violet 1s2s°S,-1s2p°P. 9 
transition wavelengths in helium-like neon by photographic spec- 
troscopy of a recoil ion source. The results are 1248.01 + 0.01A 
and 1277.74 + 0. 04A respectively and are a sensitive test of 
present relativistic and quantum electrodynamic calculations. 


18185 (VAEC-A-002) The magnetic field influence on 
optical absorption in the CdTe/Cd,_,MnxTe magnetic superlat- 
tices. Vo Hong Anh; Le Vu Ky; Vo Hanh Phuc; Nguyen Hong 
Shon. Viet Nam National Atomic Energy Commission, Ha Noi (Viet 
Nam). 1990. [14p.] Order Number DE93619958. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to J. Phys. Soc. Japan. 

In the present communication a new mechanism of the absorp- 
tion edge shifting effect is proposed that is due to the exchange 
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interaction between charge carriers in CdTe layers and localized 
spin momenta in the Cd,;_,MnxTe layers. Such a coupling in the 
presence of an external magnetic field of direct current will lead to 
the Zeeman splitting of spin subbands also in non-magnetic CdTe 
layers giving rise to the described shifts of the absorption spectrum 
to lower energies. (N.H.A). 10 refs, 4 figs. 
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18186 (AEA-inTec-1026) Pure and mixed state calculations 
of the laser-induced ionisation of uranium. Ford, |.J. AEA Indus- 
trial Technology, Harwell (United Kingdom). Apr 1992. [13p.] 
(LSG-Theory—92-P3.). Order Number DE93617011. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In calculations of the laser-induced ionisation of uranium atoms 
an average should be performed over all phases in the initial multi- 
component wavefunction, the components corresponding to initially 
occupied hyperfine states. In practice, however, the results of such 
a mixed state calculation differ only slightly from those obtained 
from a pure state calculation with a random choice of phases. The 
statistical properties of N-dimensional unit vectors are used to ex- 
plain this observation, justifying the use of pure state calculations 
in laser isotope separation studies, which offer a large reduction in 
the necessary computational effort. (Author). 


18187 (CEA-N-2704) Transport in highly contrasted com- 
posite media: the billiards model. Golse, F. (CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)). CEA 
Centre d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). 
Nov 1992. [42p.] (In French). Order Number DE93618775. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The subject matter of the present article is a method of comput- 
ing absorption and scattering cross-sections for a simplified model 
of highly contrasted composite media. The model considered in 
this paper is a periodic array of infinitely diffusive spherical obsta- 
cles immersed in a non diffusive media. Particles are reflected on 
these obstacles following Descartes’ specular reflection law. The 
method proposed in this article can also be applied to similar mod- 
els with non spherical obstacles and more general reflection laws 
than Descartes’. The computation of the cross-section is treated by 
homogenizing the Liouville equation for the particle density in the 
different cases of scaling laws for the distribution of inhomo- 
geneities. The homogenization techniques used in this paper are 
based on asymptotic expansions approaching the solution of the 
Liouville equation in the sense of weak consistency. 


18188 (DOE/ER/13262-9) Excitation of atoms and 
molecules in collisions with highly charged ions: Progress re- 
port, January 1, 1990—December 1, 1992. Watson, R.L. Texas A 
and M Univ., College Station, TX (United States). Cyclotron Inst. 1 
Jan 1993. 74p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-84ER13262. Order Number 
DE93007306. Source: OSTI; NTIS; INIS; GPO Dep. 

A study of the double ionization of He by high-energy N7* ions 
was extended up in energy to 40 MeV/amu. Coincidence time-of- 
flight studies of multicharged No, O2, and CO molecular ions 
produced in collisions with 97-MeV Ar'** ions were completed. 
Analysis of the total kinetic energy distributions and comparison 
with the available data for CO** and CO%* from synchrotron radia- 
tion experiments led to the conclusion that ionization by Ar-ion 
impact populates states having considerably higher excitation ener- 
gies than those accessed by photoionization. The dissociation 
fractions for CO'* and CO** molecular ions, and the branching ra- 
tios for the most prominent charge division channels of CO? 
through CO’* were determined from time-of-flight singles and coin- 
cidence data. An experiment designed to investigate the orientation 
dependence of dissociative multielectron ionization of molecules by 
heavy ion impact was completed. Measurements of the cross sec- 
tions for K-shell ionization of intermediate-Z elements by 30-MeV/ 
amu H, N, Ne, and Ar ions were completed. The cross sections 
were determined for solid targets of Z = 13, 22, 26, 29, 32, 40, 42, 


46, and 50 by recording the spectra of K x rays with a Si(Li) spec- 
trometer. 
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18189  (DOE/ER/13491-463) Electron capture by O* from 
aligned molecular deuterium. Cheng, S. (Kansas State Univ., 
Manhattan, KS (United States). J.R. MacDonald Lab.); Cocke, 
C.L.; Frohne, V.; Kamber, E.Y.; Varghese, S.L. Kansas State Univ., 
Manhattan, KS (United States). J.R. MacDonald Lab. [1991]. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13491. (CONF-910746-6: 17. international 
conference on the physics of electronic and atomic collisions, Bris- 
bane (Australia), 10-16 Jul 1991). Order Number DE93006806. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. DEUTERIUM/ion-molecule collisions; 
OXYGEN IONS/ion-molecule collisions; DEUTERIUM; MEV 
RANGE 01-10; MEV RANGE 10-100; ELECTRON CAPTURE; 
CROSS SECTIONS 


18190 (DOE/ER/13491-474) [Abstracts from US Depart- 
ment of Energy contractors’ meeting]. Richard, P. Kansas State 
Univ., Manhattan, KS (United States). J.R. MacDonald Lab. [1990]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13491. (CONF-9011315—Exc.Absts.: U.S. De- 
partment of Energy (DOE) contractors’ meeting, Albuquerque, NM 
(United States), 15-16 Nov 1990). Order Number DE93006804. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A series of abstracts is given on the subjects of theory for multi- 
ply charged ions and low- and high-energy collisions invoiving 
multiply charged ions. 23 refs. 


18191 (ITP-91-95) Structural and electronic properties of 
atomic chains. Gerasimov, O.|.; Hudyntzev, N.N.; Zagorodnij, 
A.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1991. [29p.] Order Number DE93617758. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Structural and electronic properties of atomic chains are investi- 
gated in terms of transfer-matrix-technique within Landauer-model 
for electrical conductance. The role of structural defects (within de- 
terministic and statistical models) in formation of resistivity and 
spectral properties is shown. A semi-phenomenological approach 
to elastic electron scattering on the ad atomic complex is consid- 
ered. 33 refs.; 4 figs. (author). 


18192 (ORNL/FTR-4392) [Collaborative research on radie- 
tion Interactions in fluids, electron-electronically excited 
molecule interactions, and the interfacing of the gaseous and 
the condensed phases of matter]: Foreign trip report, August 
31-—December 31, 1991; January 31—June 17, 1992; June 21-— 
September 20, 1992. Christophorou, L.G. Oak Ridge National 
Lab., TN (United States). 12 Oct 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93009925. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler worked on off-site assignment at the Freie Universi- 
taet Berlin, Berlin, Germany, for a one-year period through support 
as a Senior American Scientist of the Alexander von Humboldt 
Foundation of Germany. Collaborative research on radiation inter- 
actions in fluids, electron-excited molecule interactions, and the 
interfacing of the gaseous and the condensed phases of matter 
was conducted at the Free University of Berlin (FUB). This collabo- 
rative effort resulted in six open literature publications and in strong 
interactions with graduate students and colleagues at FUB, the 
Hahn-Meitner Institute (HMI), and elsewhere in Germany. Fifteen 
lectures were given at FUB and other universities in Germany dur- 
ing this period. Also, plans were formulated for future collaboration 
between Oak Ridge National Laboratory (ORNL), FUB, and HMI, 
including exchanges of scientific personnel and graduate students. 
A NATO Advanced Studies Institute on Interphase Physics and 
Chemistry is jointly planned for September 1993. 


18193 (ORNL/FTR-4439) [Applications of high-resolution 
gamma spectroscopy in studies of atomic collisions and nu- 
clear lifetimes]: Foreign trip report, September 27—October 8, 
1992. Raman, S. Oak Ridge National Lab., TN (United States). 20 
Oct 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009927. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler attended the Workshop on “Applications of High- 
Resolution Gamma Spectroscopy in Studies of Atomic Collisions 





and Nuclear Lifetimes” (Grenoble, France, October 5-7, 1992) and 
gave an invited talk on “Lifetimes in Nitrogen-15.” Prior to this 
workshop he visited the tandem accelerator laboratory of the Uni- 
versity of Helsinki, Finland, and the Reactor Laboratory of the 
Technical Research Centre of Finland, Espoo, Finland. 
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18194 (LAMP-92/6) Analysis of photoisomerizable dyes 
using laser absorption and fluorescence techniques. LAMP se- 
ries report (Laser, Atomic and Molecular Physics). Duchowicz, R. 
(International Centre for Theoretical Physics, Trieste (Italy)); Di 
Paolo, R.E.; Scaffardi, L.; Tocho, J.O. International Centre for The- 
oretical Physics, Trieste (Italy). Dec 1992. [16p.] Order Number 
DE93619964. Source: OSTI; NTIS (US Sales Only); INIS. 

The attention of the present report has been directed mainly to 
the description of laser-based techniques developed in order to ob- 
tain kinetic and spectroscopic properties of polymethine cyanine 
dyes in solution. Special attention was dedicated to photoisomeriz- 
able molecules where the absorption spectra of both isomers are 
strongly overlapped. As an example, measurements of two different 
dyes of laser technological interest, DTC] and DODC! were per- 
formed. The developed methods provide a complete quantitative 
description of photophysical processes. (author). 14 refs, 6 figs. 


6645 Special Atoms and Molecules 


18195 (IAE—4980-9) Investigation of condensed nitrogen 
by muon method. Grebinnik, V.G.; Duginov, V.N.; Zhukov, V.A.; 
Kirillov, B.F.; Nikol’skij, B.A.; Ol’shevskij, V.G.; Pirogov, A.V.; 
Pomyakushin, V.Yu.; Storchak, V.G. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1989. [12p.] (In Russian). Order 
Number DE93617022. Source: OSTI; NTIS (US Sales Only); INIS. 

The temperature dependence of muonic spin relaxation in the 
liquid and crystalline nitrogen was studied. It was determined that 
in the condensed nitrogen there takes place the fast depolarization 
of muons for times not observed in experiment. The anomalous 
behaviour of the muonic precession amplitude and phase nearby 
the orientation phase transition in the solid nitrogen was found. 
The model of muon chemical reaction was suggested to explain 
the observed phenomena. 16 refs.; 4 figs. 


18196 (IC—92/310) Bond distortion and electron trapping in 
charged Cép. Sun, X. (International Centre for Theoretical Physics, 
Trieste (Italy)); Fu, R.T.; Fu, R.L.; Ye, H.J. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [18p.] Order Number 
DE93613642. Source: OSTI; NTIS (US Sales Only); INIS. 

By considering both electron - electron and electron - lattice in- 
teractions, the effect of charge transfer on the bond structure and 
electronic states of doped Cégp is studied without configuration limi- 
tation. The results show that the electron interaction does not 
eliminate the layer structure of the bond distortion and the self- 
trapping of transferred electrons. There still exist two localized 
electronic states, which possess laminar wave functions, ane four 
nonequivalent groups of carbon atoms, which induce a fine- 
structure in the NMR spectrum line. (author). 12 refs, 5 figs, 1 tab. 


18197 (IC-92/313) Structure of s - p bonded metal clusters 
with 8, 20 and 40 valence electrons. Kumar, V. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [9p.] Order 
Number DE93613643. Source: OSTI; NTIS (US Sales Only); INIS. 

From studies on some clusters of metals and semiconductors, 
there appear some similarities in the structure of clusters with a 
given number of atoms and having the number of valence elec- 
trons corresponding to a shell closing. Here we present results of 
the atomic and electronic structure of a few other clusters with 20 
and 40 valence electrons, namely Sb,, Sns and Sbg using the 
density functional molecular dynamics method. We suggest that 
the similarities in the structure and deviation from them may help 
to understand bonding characteristics in clusters and its evolution 
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to bulk behaviour. Our results on Sbg cluster are preliminary but in- 
dicate that above room temperature its structure is two weakly 
interacting tetrahedra which is in general agreement with the ob- 
servation of predominently antimony tetramers at T > 300 K. 
(author). 16 refs, 2 figs. 


18198 (IC—92/314) Enhanced stability of magic clusters: A 
case study of icosahedric Al,2.X, X=B, Al, Ga, C, Si, Ge, Ti, As. 
Gong, X.G.; Kumar, V. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1992. [12p.] Order Number DE93613644. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present results of the electronic structure and stability of 
some 40 valence electron icosahedric Aly2X (X=B, Al, Ga, C, Si, 
Ge, Ti and As) clusters within the local spin density functional the- 
ory. It is shown that the stability of Al,3 cluster can be substantially 
enhanced by proper doping. For neutral clusters, substitution of C 
at the center of the icosahedron leads to the largest gain in energy. 
However, Al;2 B~ is the most bounded in this family. These results 
are in agreement with the recent experiments which also find Aly. 
B- to be highly abundant. (author). 12 refs, 4 figs, 2 tabs. 


18199 (I\C-92/364) Electronic and chemical properties of 
barium and indium clusters. Onwuagba, B.N. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1992. [21p.] Order 
Number DE93619965. Source: OSTI; NTIS (US Sales Only); INIS. 

The ground state electronic and chemical properties of divalent 
barium and trivalent indium are investigated in a self-consistent 
manner using the spin-polarized local density approximation in the 
framework of Density Functional Theory. A jellium model is 
adopted in the spirit of Gunnarsson and Lundqvist exchange and 
correlation energies and the calculated properties primarily associ- 
ated with the s-p orbitals in barium and p orbitals in indium provide 
deepened insight towards the understanding of the mechanisms to 
the magic numbers in both clusters. (author). 21 refs, 5 figs. 


18200 (JINR-E-4-91-370) On the classification scheme for 
resonant states of muonic molecules. Matveenko, A.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1991. [18p.] Order Number DE93613645. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Few-Body Syst. 

The hyperradial adiabatic one-state calculation of resonant states 
of (ddyu)* and (dtyu)* below the n=2 level of muonic atoms have 
been performed. The results are used to produce a new classifica- 
tion scheme for these states. Comparing these calculation with the 
recent full variational calculation by S.Hara and T.Ishihara it is con- 
cluded that the classical Born-Oppenheimer classification scheme 
can be misleading. 11 refs.; 4 figs.; 6 tabs. 


18201 (JINR-R—13-91-508) Stroboscopic technique of u.SR 
measurements at JINR phasotron. Duginov, V.N. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems); Zinov, V.G.; Ponomarev, A.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [8p.] (In Russian). 
Order Number DE93617023. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The modification of the stroboscopic u4SR technique is consid- 
ered. This modification uses the peculiarity of the time structure of 
the JINR phasotron beam. In the proposed method the external 
magnetic field has a constant value, unlike the usual stroboscopic 
method, and the resonance curve is got due to the variation of the 
beam microbunch frequency during the extraction time. The model 
calculation has demonstrated that this technique can be realized at 
the JINR phasotron for the measurements of the muon precession 
frequencies with the accuracy better than traditional time-difference 
one. 6 refs.; 6 figs. 


18202 (LIYaF-1682) Muonium acoustic resonance in a- 
quartz. Barsov, S.G. (AN SSSR, Leningrad (Russian Federation). 
Inst. Yadernoj Fiziki); Getalov, A.L.; Koptev, V.P.; Kuz’min, L.A.; 
Mikirtych'yants, S.M.; Shcherbakov, G.V.; Kuten’, S.A.; Panov, 
V.V.; Rapoport, V.I. AN SSSR, Leningrad (Russian Federation). 
Inst. Yadernoj Fiziki. May 1991. [10p.] (In Russian). Order Number 
DE93617024. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of the acoustic vibration of a-quartz crystalline lattice 
on muonium polarization behaviour was experimentally studied. It 
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was shown that when the frequency of the resonant standing ultra- 
sonic wave coincided with one of the muonium quadrupole 
transition a broading of the muonium line arose. Thus the muonium 
acoustic resonance was observed. Possibility of using of this phe- 
nomenon for investigation of solid state properties by uSR method 
is discussed. 4 refs.; 1 fig. 
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Refer also to citation(s) 16450, 16546, 17196, 17639, 17660, 
17706, 17788, 18162, 18164, 18165, 18166, 18167, 18175, 18176, 
18177 


18203 (CONF-9205147-, pp. 112-119) Lattice gases and ex- 
actly solvable models. Hassiacher, B. (Los Alamos National Lab., 
NM (US)); Meyer; Meyer, D.A. Argonne National Lab., IL (United 
States). Jul 1992. DOE Contract FG03-91ER14176. From 10. sym- 
posium on energy engineering sciences: synergism of analysis, 
modeling, and experiment; Argonne, IL (United States); 11-13 May 
1992. In Proceedings of the tenth symposium on energy engineer- 
ing sciences: Synergism of analysis, modeling, and experiment. 
293p. Order Number DE92018777. Source: OSTI; NTIS. 

We detail the construction of a family of lattice gas automata 
based on a model of ‘t Hooft, proceeding by use of symmetry prin- 
ciples to define first the kinematics of the model and then the 
dynamics. A spurious conserved quantity appears; we use it to ef- 
fect a radical transformation of the model into on whose spacetime 
configurations are equivalent to the two dimensional states of an 
exactly solvable statistical mechanics model, the symmetric eight 
vertex model with parameters restricted to a disorder variety. We 
comment on the implications of the identification for the original lat- 
tice gas. 


18204 (DOE/ER/45118-8) Condensed matter physics at 
surfaces and interfaces of solids: Progress report, February 1, 
1992-January 31, 1993. Mele, E. Pennsylvania Univ., Philadel- 
phia, PA (United States). Dept. of Physics. Nov 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FG02-84ER45118. Grant DMR9008256;Grant DMR8819885. 
Order Number DE93005648. Source: OSTI; NTIS; INIS; GPO Dep. 
Objectives of the research are to develop microscopic theory for 
structural and electronic properties of condensed phases of matter, 
with an emphasis on new phenomena appearing in low- 
dimensional systems, including surfaces of solids, at interfaces 
between solids, conducting polymers, and fullerides. Recent results 
are noted in the following areas: surface phonons and dimer order- 
ing on Si (001), surface phonons at low index surfaces of Be, and 
disorder and superconductivity in doped fullerides. 47 refs. 


18205 (IC—92/234) Thermoelectric coefficients of silicon 
mosfets in quantizing magnetic field. Qin, G. (international Cen- 
tre for Theoretical Physics, Trieste (Italy)); Fromhold, T.M.; 
Butcher, P.N. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1992. [13p.] Order Number DE93613816. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The phonon drag and the electron diffusion contribution to the 
tensor M, which determines the heat flux U = M - E, is calculated 
for a silicon MOSFETS in a perpendicular magnetic field B. The 
drag component is obtained using the Boltzmann transport and the 
diffusion is included using the lowest-order cumulant approximation 
to describe the scattering between Landau states with different 
orbit centres. We used the known theoretical formalism, but im- 
provements are made in several respects. First of all, the dielectric 
function of the Fermi-Thomas approximation, which has been 
proved to result in overscreening of the interaction, is replaced by 
the rigorous Lindhart-type dielectric function to take into account 
the screening between electrons and phonons. Secondly, the con- 
tributions of localized electrons are separated from those of the 
free state electrons which are the only part that contributes to both 
the conductivity tensor and the magnetothermopower tensor. The 
calculated My, and S,, reveal magneto-oscillations originating from 
oscillations in the density of states at the Fermi level. The screen- 
ing results in reducing the drag contribution to thermopower and 
the localization of electrons at the band tail reduces both the drag 
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and the diffusion contribution. At T 5.02 K, our new results show 
that the phonon drag thermopower is suppressed by approximately 
three orders of magnitude and the diffusion components of the 
thermopower are negligibly small compared with those due to 
phonon drag. All the theoretical values of Myx, Sxx and Sy are in 
agreement with the experimental data better than the previous the- 
oretical results. (author). 12 refs, 4 figs. 


18206 (IC—92/299) Effect of high frequency field on the 
transport properties of superlattice. Mensah, S.Y. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [8p.] Order 
Number DE93617047. Source: OST!; NTIS (US Sales Only); INIS. 

Theoretical study of the transport properties of semiconductor 
superlattice (SL) in the presence of external electric field E(t) has 
been investigated with the help of Boltzmann’s equation. The 
model adopted agrees fairly well with experimental work as well as 
Monte Carlo simulation. Among the phenomena observed are the 
induced self transparency, absolute negative conductivity and the 
negative differential conductivity. In the case of negative differential 
conductivity (NDC) it is observed that it does also occur under the 
a.c. and d.c electric field but appears only when wr << than 1. It 
does appear in the vicinity where the d.c field Ep is equal to the 
amplitude of the a.c. field E, and the peak decreases with an in- 
crease in E,. (author). 20 refs, 1 fig. 


18207 (IC—92/300) Effect of effective mass differences on 
the tunneling current-voltage behaviour of a resonant diode in 
the presence of space charge build-up. Sigalo, F.B.; Mensah, 
S.Y. International Centre for Theoretical Physics, Trieste (italy). 
Sep 1992. [12p.] Order Number DE93613817. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A theoretical study of the effect of differences in effective masses 
for electrodes and well, on the characteristics of tunneling current 
against bias voltage, in the presence of charge build-up has been 
done. It is observed that balanced effective mass (i.e M*, m’*,), 
where m*, and m*, are the effective masses for electrode and well 


respectively, results in the normal expected behaviour of rising cur- 
rent with increased bias voltage. Whereas, a positive difference 
causes charge saturation and zero current change, while a nega- 
tive difference invokes excess current flow. (author). 10 refs, 3 figs. 


18208 (IC—92/311) Aharonov-Bohm effect in Luttinger liq- 
uid. Kusmartsev, F.V. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1992. [8p.] Order Number DE93613818. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We show that in the systems with the spin-charge separation the 
period of the Aharonov-Bohm oscillation becomes half of the flux 
quantum. The effect is related to the fact that for the creation of the 
holons (spinons) two electrons at least are needed. The effect is il- 
lustrated on the example of the Hubbard Hamiltonian with the aid 
of bosonisation technique including topological numbers. The effect 
exist also in the Luttinger liquid on two chains. (author). 16 refs. 


18209 (I\C-92/329) On thermodynamic properties of heavy 
fermion systems in magnetic field. Lee Chengchung (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Chen Chun; 
Xu Wang. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [25p.] Order Number DE93613819. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using a two-conduction-band Anderson lattice model, the influ- 
ence of magnetic field on thermodynamic properties of the heavy 
fermion systems is studied by means of the slave boson mean- 
field theory. The depression of the heavy fermion state by 
magnetic field is found. A theoretical expianation to the anomalous 
volume magneto-striction of heavy fermion systems is also given in 
this paper. (author). 27 ref, 5 figs. 


18210 (IC—92/334) Singularity spectrum of self-organized 
criticality. Canessa, E. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [20p.] Order Number 
DE93613820. Source: OSTI; NTIS (US Sales Only); INIS. 

| introduce a simple continuous probability theory based on the 
Ginzburg-Landau equation that provides for the first time a com- 
mon analytical basis to relate and describe the main features of 
two seemingly different phenomena of condensed-matter physics, 





namely self-organized criticality and multifractality. Numerical sup- 
port is given by a comparison with reported simulation data. Within 
the theory the origin of self-organized critical phenomena is anal- 
ysed in terms of a nonlinear singularity spectrum different form the 


typical convex shape due to multifractal measures. (author). 29 
refs, 5 figs. 


18211 (IC—92/352) Perturbation theory for nematic liquid 
crystals of axially symmetric molecules: Evaluation of fourth 
rank orientational order parameter. Singh, K. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1993. [8p.] Order 
Number DE93620166. Source: OSTI; NTIS (US Sales Only); INIS. 

Using a statistical mechanical perturbation theory for isotropic- 
nematic transition we report a calculation of second and fourth 
rank orientation order parameters and thermodynamic properties 
for a model system of prolate ellipsoids of revolution parameterized 
by its length-to-width ratio. The influence of attractive potential rep- 
resented by dispersion interaction on a variety of thermodynamic 
properties is analysed. Inclusion of fourth rank orientational order 
parameter in calculation slightly changes the transition parameter. 
(author). 7 refs, 1 tab. 


18212 (IC-92/367) First principles calculations for the 
cleaved and annealed Ge(111) surfaces. Takeuchi, N. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Tosatti, E.; 
Selioni, A. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [13p.] Order Number DE93617048. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We use ab initio Molecular Dynamics to study the structural and 
electronic properties of cleaved and annealed Ge(111) surfaces. 
New features emerge for both structures. For the (2x1) it is found 
that even though the stable state has a x-bonded chain structure, 
there are two isomers with the tilt angle of the chain in opposite di- 
rections. For the c(2x8) we find an asymmetry in the surface unit 
cell, in agreement with LEED experiments that show weak quarter- 
order spots. This inequivalence also produces a splitting of the rest 
atom and adatom dangling bond, which explains recent STM ex- 
periments. (author). 15 refs, 3 figs. 


18213 (iIC-92/379) Localized excitations in competing 
bond-order-wave, charge-density-wave and spin-density-wave 
systems 1: Competing bond-order-wave and charge-density- 
wave. Wang Chuilin (International Centre for Theoretical Physics, 
Trieste (Italy)); Wang Wenzheng; Su Zhaobin; Yu Lu; Gu Guoling. 
International Centre for Theoretical Physics, Trieste (Italy). Nov 
1992. [45p.] Order Number DE93620167. Source: OST]; NTIS (US 
Sales Only); INIS. 

The interplay between electron-phonon and electron-electron in- 
teractions in quasi-one-dimensional systems can give rise to 
competition and possible coexistence of various symmetry broken 
ground states like bond-order-wave (BOW), charge-density-wave 
(CDW) and spin-density-wave (SDW). The halogen-bridged mixed- 
valence transition-metal linear chain complexes (HMMC or MX 
chains) is a typical example of such systems. In this and a com- 
panion paper, we study the ground states and localized excitations 
like polarons and excitons in these competing systems using a sin- 
gle band Peierls-Hubbard model and the Bogoliubov-de Gennes 
formalism. We first focus on configurations of these excitations and 
number of bound states within the gap in competing BOW and 
CDW systems as functions of the electron-phonon coupling 
strength. The lattice relaxation approach to quasi-one-dimensionai 
systems, developed by Su and Yu earlier, has been applied to 
study the radiative and non-radiative transitions of these excita- 
tions. A non-monotonic dependence of the relaxation rate on the 
coupling strength is predicted from the theory and is mainly due to 
the emergence of new bound states inside the gap. The possible 
connection of this effect with photoluminescence experiments is 
discussed. Similar phenomena may occur in other quasi-one- 
dimensional systems as well. (author). 28 refs, 13 figs, 1 tab. 


18214 (LA-SUB-93-127) [The investigation of nonlinear ef- 
fects on quasiparticle transport in condensed matter 
systems]: Final report. Kenkre, V.M. (New Mexico Univ., Albu- 
querque, NM (United States)); Campbell, D. Los Alamos National 
Lab., NM (United States); New Mexico Univ., Albuquerque, NM 
(United States). [1993]. 3p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE93009582. Source: OSTI; NTIS; GPO Dep. 

Short communication. QUASI! PARTICLES/ransport theory; 
PROGRESS REPORT; NONLINEAR PROBLEMS; HAMILTONI- 
ANS; RUNGE-KUTTA METHOD 


18215 (LBL-33356) Exclted states in electronic structure 
calculations. Louie, S.G. Lawrence Berkeley Lab., CA (United 
States). Jul 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Grant: DMR91- 
20269. (CONF-920735-5: 10. international conference on vacuum 
ultraviolet radiation physics, Paris (France), 27-31 Jul 1992). Order 
Number DE93007704. Source: OSTI; NTIS; INIS; GPO Dep. 

A first-principles quasiparticle approach to the electronic excita- 
tion energies in crystals and at surfaces is described. The 
quasiparticle energies are calculated within the GW approximation 
for comparison with photoemission and other spectroscopic experi- 
ments. Applications of the method to bulk semiconductors and the 
Si(111)2 x1, Ge(111)2xI. and H/Si(lil) surfaces are presented. In 
both cases, significant self-energy corrections arising from many- 
electron effects to the excitation energies are found. Using atomic 
positions from total energy minimization, the calculated excitation 
energies explain quantitatively the experimental spectra. This 
approach thus provides an ab initio means for analyzing and pre- 
dicting results from spectroscopic probes. 


18216 (NRCN-533) Transient flows occurring during the 
accelerated crucible rotation technique. Horowitz, Atara (israel 
Atomic Energy Commission, Beersheba (israel). Nuclear Research 
Center-Negev); Horowitz, Yigal. Israel Atomic Energy Commission, 
Beersheba (Israel). Nuclear Research Center-Negev. Nov 1992. 
[18p.] (In Hebrew). Order Number DE93617049. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The transient flows occurring after a change in the angular ve- 
locity of the cylindrical container are described. The dependence of 
the transient (known as spin-up or spin-down time) on experimental 
parameters as kinematic viscosity, cylinder dimensions and the 
cylinder’s initial and final angular velocities are elucidates by a re- 
view of the literature. It is emphasized that with large Rossby 
numbers the spin-up time is longer and the amount of fluid mixing 
is greater than small and moderate Rossby numbers. It is also elu- 
cidated that most crystal growth crucibles cannot be considered as 
infinitely-long cylinders for the evaluation of the fluid dynamics (au- 
thors). 


18217 (UCRL-ID—113198) Modeling the behavior of materi- 
als. Wilkins, M.L. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. 81p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93010483. Source: OSTI; NTIS; GPO Dep. 

The first requirement in the calculation of problems in mechanics 
is a formulation of the material behavior. The material description 
should include elastic, elastic-plastic, and hydrodynamic flow. Liter- 
ature includes many complicated forms to describe material 
behavior. However, since numerical techniques are considered 
here, the equations of motion are completely independent of equa- 
tions that describe material behavior, and any mathematical form 
may be used. Objective of the material models is to provide a the- 
oretical description applicable to a wide class of practical problems, 
but using simple idealizations of the outstanding features of the 
real phenomena. The problem of greatest present interest pertains 
to metal plasticity, so details for describing elastic-plastic material 
are presented. Formulation of this problem provides framework for 
sophisticated descriptions of material behavior. The mathematics 
has been organized so that departure can be made from the elas- 
tic perfectly plastic model without any change to the basic program 
that solves the equations of mechanics. Some of the material de- 
scriptions presented include dynamic yielding based on dislocation 
theory, work hardening, pressure, and temperature effects on 
material strength. Incremental plasticity is used so that large defor- 
mations with rotation are modeled. 


18218 (UCRL-JC—109658) Electronic structure theory of al- 
loy phase stability. Turchi, P.E.A.; Sluiter, M. Lawrence Livermore 
National Lab., CA (United States). 24 Aug 1992. 8p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920927-2: 2. international conference and 
exhibition on computer applications to materials and molecular sci- 
ence and engineering, Yokohama (Japan), 22-25 Sep 1992). Order 
Number DE93009547. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a brief overview of the advanced methodology which 
has been developed and applied to the study of phase stability 
properties in substitutional alloys. The approach is based on the 
real space version of the Generalized Perturbation Method within 
the Korringa-Kohn-Rostoker multiple scattering formulation of the 
Coherent Potential Approximation. Temperature effects are taken 
into account with a generalized meanfield approach, namely the 
Cluster Variation Method, or with Monte-Carlo simulations. We 
show that this approach is well suited for studying ground state 
properties of substitutional alloys, for calculating energies of ideal- 
ized interfaces and antiphase boundaries, and finally to compute 
alloy phase diagrams. 


18219 (UCRL-JC—111080) Large eddy simulations of 
shockwave passage through turbulence. Buckingham, A.C. 
Lawrence Livermore National Lab., CA (United States). 8 Jul 1992. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930621—: American Society of 
Mechanical Engineers (ASME) fluids engineering conference, 
Washington, DC (United States), 20-24 Jun 1993). Order Number 
DE92019503. Source: OSTI; NTIS; GPO Dep. 

This is a discussion of progress in continuing efforts to under- 
stand and predict the influence of shock waves on turbulent fields 
during shock-turbulence interactions. Observations show that the 
Reynolds stress tensor magnitude increases. Strong support for 
tensor amplification is supplied by the sharply distorted strain field 
localized to the immediate neighborhood of the shock surface. Be- 
yond this there develops a gradual decay to a new more modestly 
amplified state relative to the pre-shocked level. Practical interest 
centers on the significantly altered, albeit shock localized, values of 
post-shock turbulent kinetic energy, transport, component mixing, 
wall shear, and heat transfer. The first phase of the present work 
makes use of a direct two dimensional Monte Carlo simulation pro- 
cedure to examine the influence of upstream turbulence on shock 
Structure and front topography. Linear viscoelastic turbulence re- 
sponse parameters are developed to model the interaction. In the 
post-shock region, compressible two dimensional large eddy simu- 
lations (LES) are applied. Initially a compressibility modified 
Smagorinsky model with random subgrid scale backscatter is 
adopted for the non-resolved scales. Favre averaged conservation 
equations apply to the explicitly resolved scales. Predicted amplifi- 
cation ievels, modal energy partition, shock translational to 
turbulence kinetic energy transfer, and viscoelastic response of tur- 
bulence to shock interaction are examined in comparison with 
available experimental evidence. Recent developments in two-band 
dynamic eddy viscosity modeling for the subgrid scales are then 
examined for improvement of the results of the LES in the near 
wall region, under the influence of stochastic subgrid scale 
backscatter, and in the neighborhood of the shock. 
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Refer also to citation(s) 16515, 16626, 18182, 18262, 18263, 18324 


18220 (BARC—1992/P/003) Report of the Solid State 
Physics Division (July 1, 1990 to December 31, 1991). Bhabha 
Atomic Research Centre, Bombay (india). 1992. [120p.] Order 
Number DE93618888. Source: OSTI; NTIS (US Sales Only); INIS. 

This is the first report summarizing the activities carried out by 
scientists in the recently constituted Solid State Physics Division at 
Bhabha Atomic Research Centre (BARC) covering the period from 
July 1990 to December 1991. The activities are reported in the 
form of individual summaries arranged under headings : Research 
Activities, instrumentation, Papers published, Papers presented, 
Lectures, Physics colloquia, Theses and other activities. The main 
thrust of the research activities of the Division relates to experi- 
mental investigations of a variety of materials using microscopic 
scattering techniques like neutron scattering, light scattering, x-ray 
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diffraction and related other techniques like Moessbauer Spec- 
troscopy, calorimetry, nuclear magnetic resonance etc. During the 
period under review, a large number of high T. superconductors, 
proteins and enzyme derivatives, micellar systems, model mem- 
branes and other complex systems have been investigated to 
understand their basic structural and dynamical aspects. As a re- 
sult, the structure-property correlations are better appreciated, 
whether they relate to drug-membrane interactions or biological 
functions of enzymes or nature of superconductivity etc. (author). 
figs. 


18221 (CEA-CONF-11189) Giant exchange fields and re- 
duced moments in Yb Kondo lattices. Bonville, P.; Polatsek, G.; 
Hodges, J.A.; Imbert, P.; LeBras, G. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat 
Condense, les Atomes et les Molecules. 1992. [10p.] (CONF- 
9209202—: International conference on strongly correlated electron 
systems, Sendai (Japan), 7-11 Sep 1992). Order Number 
DE93618889. Source: OSTI; NTIS (US Sales Only); INIS. 

We report '7Yb Moessbauer spectroscopy and magnetisation 
measurements in the magnetically ordered Kondo lattices YbP, 
YbN, YbAuCu, and YbNiSn, which reveal hybridisation induced 
reductions of the Yb spontaneous moment and of the magnetic or- 
dering temperature. Using the self -consistent NCA method with 
RKKY derived molecular field, we calculate these reductions and 
compare them with experiment. 


18222 (CNIC—00567) Investigation of the solid-solid sur- 
face adsorption of Eu2O03 on amorphous Al,03. Liu Rongchuan 
(Nanjing Univ. (China)); Yan Qijie; Qi Haihua; Xia Yuanfu; Zhai Ya; 
Jiang, J.; Gonser, U. China Nuclear Information Centre, Beijing, 
BJ (China). Nov 1991. [10p.] (NU—0007.). Order Number 
DE93613824. Source: OSTI; NTIS (US Sales Only); INIS. 

Solid-solid surface adsorption of Eu2O3 of amorphous AlpO3 was 
investigated by Moessbauer spectroscopy, X-ray diffraction analy- 
sis and a Laser Raman Spectra. No X-ray diffraction peak of 
crystalline Eu2O3 can be found for all samples studied. With in- 
creasing Eu20O3 content the isomer shift and line width increase 
continuously and gradually approach to those of bulk Eu203. The 
Laser Raman Spectra show that two peaks at 998 and 1051 cm-" 
assigned to two-dimensional surface europium-oxygen species ap- 
pear at Eu2O3 content of 18.7 wt.%. The peak at 1068 cm—' due 
to the surface species and another peak at 342 cm—" due to crys- 
talline Eu2O, content start to appear for the sample with Eu20, 
content of 36.5 wt.%. The dispersity of Eu2O3 on the surface of 
amorphous Al,O3 was compared with that of y-Al2O3, n-Al2O3 and 
SiOz gel. The change of isomer shift for the different support re- 
sults from their distinct electronegativity. The results of these 
studies indicate that the structure of Eu2O3 dispersed onto the 
support surface depends on the structure of support and that there 
is an inductive effect of support on the structure of the Eu203. 


18223 (FTINT—1-89) Calculation of dislocation velocity at 
thermally activated motion through a random array of point 
defects. Belan, V.I.; Landau, A.I.; Ulanovskij, A.M. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [24p.] (In Russian). Order Number DE93613825. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A theoretical analysis is made of the relations expressing the 
dependence between the dislocation velocity and probabilistic geo- 
metrical characteristics of the dislocations line. It is shown that the 
previously found asymptotics of these relations for an infinitely long 
dislocation at a finite temperature is valid only in the high tempera- 
ture region. In the applicability regions of the obtained asymptotic 
behaviours, they are in good agreement simulation results. 12 
refs.; 6 tabs. 


18224 (FTINT—26-89) Investigation of Peierls barriers for 
Frenkel-Kontorova dislocation (soliton) in a discrete atomic 
chain of finite length. Kovalev, A.S.; Kondratyuk, A.D.; Landau, 
A.l. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. Nizkikh Temperatur. 1989. [39p.] (In Russian). Order Number 
DE93613826. Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of potential relief for the Frenkel-Kontorova dislo- 
cation soliton in a discrete atomic chain of finite length with fixed or 
free bounds are studied analytically and by computer simulation. It 





is found that in a finite-length chain all or part of Peierls barriers 
may vanish. Under the action of a uniform constant external force 
the Peierls barriers are displaced along the chain, but their ampli- 
tudes are practically not changed. 20 refs.; 14 figs.; 3 tabs. 


18225 (FTINT—27-89) Nonlinear excitation In quasi-one- 
dimensional Peierls dielectrics with charge density waves. 
Kivshar’, Yu.S.; Nedzwetskij, A.V.; Rozhavskij, AS. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [36p.] (In Russian). Order Number DE93613827. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A model is considered, which describes the interaction between 
a charge density wave and longitudinal ultrasound in a Peierls 
dieletrics (PD). It is shown that in such dielectrics besides solitons 
there may exist periodic nonlinear acoustic-electron waves. The 
dependence is of a threshold nature, which is due to appearance 
of soliton modes. 22 refs.; 4 figs. 


18226 (|\C-92/287) Electronic structure and high pressure 
phase transition in LaSb and CeSb. Mathi Jaya, S.; Sanyal, S.P. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [19p.] Order Number DE93617051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The electronic structure and high pressure structural phase tran- 
sition in cerium and lanthanum antimonides have been investigated 
using the tight binding LMTO method. The calculation of total en- 
ergy reveals that the simple tetragonal structure is found to be 
stable at high pressures for both the compounds. In the case of 
LaSb, the calculated value of the equilibrium cell volume and the 
cell volume at which phase transition occurs are found to have a 
fairly good agreement with the experimental results. However, in 
the case of CeSb, the agreement is not as good as in LaSb. We 
also predicted the most favoured c/a value in the high pressure 
phase (simple tetragonal) for these compounds. Further we present 
the calculated results on the electronic structure of these systems 
at the equilibrium as well as at the reduced cell volumes. (author). 
8 refs, 11 figs, 1 tab. 


18227 (IC-92/303) A window least squares algorithm for 
statistical noise smoothing of 2D-ACAR data. Adam, G. (inter- 
national Centre for Theoretical Physics, Trieste (italy)); Adam, S. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [16p.] Order Number DE93613828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Taking into account a number of basic features of the histograms 
of two-dimensional angular correlation of the positron annihilation 
radiation (2D-ACAR), a window least squares technique for statisti- 
cal noise smoothing is proposed. (author). 15 refs. 


18228 (INIS-mf-13482) X-ray diffraction and mechanical 
properties studies on Keviar-49 fibres. Abdo, S. M. University of 
Jordan, Amman (Jordan). 1988. [111p.] Order Number 
DE93620169. Source: OSTI; NTIS (US Sales Only); INIS. 

The thesis deals with the effect of annealing in the temperature 
range 150-500 degrees celsius, and long-term ageing (1-150 days) 
at 150 degrees celsius, on the structure and mechanical properties 
of Keviar-49 fibres. Wide-angle x-ray diffraction techniques were 
used to characterize quantitatively the structure in terms of crys- 
tallinity, crystallite size and orientation. The mechanical properties 
were characterized in terms of initial Young’s modulus, tensile 
strength, and elongation at break. Thermogravimetric analysis was 
performed to determine the loss in weight after annealing. Differen- 
tial Thermal Analysis (DTA) scan was performed to determine the 
‘peak melting point’ of the untreated Keviar-49 fibres. The surface 
topography, fracture behaviour and microfibrillar character of 
Keviar-49 were studied in a scanning electron microscope. 52 refs., 
30 figs., 6 tabs. (A.M.H.). 


18229 (INIS-mf-13483) A study of the fine structure ond 
light transmission in high-density polyethylene sheets from 
plastic factories in Jordan. Dabayneh, K. M. University of Jor- 
dan, Amman (Jordan). 1991. [90p.] Order Number DE93620170. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study of the morphology and light-transmissivity in nine com- 
mercial samples of high-density polyethylene (HDPE) sheets has 
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been carried out. The sheets were produced by the plastic-film ex- 
trusion process in nine Jordanian plastic factories. The variations in 
the samples were determined in terms of crystallinity, crystallite 
size, heat of fusion, and melting point. X-ray diffraction, ultra violet 
and visible absorption spectroscopy, and differential scanning 
calorimetry (DSC) techniques have been used. The nine samples 
have relatively high x-ray crystallinity (46.1 - 60.8 %). The crystal- 
lite size are relatively large (79 - 103 angstroms). The melting point 
is in the temperature range 127.4 - 132.6 degrees celsius in the 
samples which were thermally-treated (annealed), and the heat of 
fusion is in the range (178.6 - 214.0 J/g) in these samples. Anneal- 
ing of HDPE sheets in vacuum improved the crystallinity especially 
at temperatures below the melting point (a crystallinity of 73.2% 
was obtained at 105 degrees celsius). Samples with higher crys- 
tallinity showed better transmissivity of visible light. X-ray diffraction 
crystallinity reveals the variations in the morphology more sensi- 
tively than the DSC method. 38 refs., 16 figs., 12 tabs. (A.M.H.). 


18230 (INIS-mf—13485) X-ray diffraction and absorption 
spectroscopic studies on plastic sheets used in green houses. 
Braik, N. University of Jordan, Amman (Jordan). 1987. [107p.] Or- 
der Number DE93620171. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A study of the morphology and light-transmissivity in nine com- 
mercial samples of low-density polyethylene sheets (LDPE) was 
carried out. The sheets were of the qualities prepared for use in 
agricultural green houses and tunnels. The sheets were produced 
by the plastic-film extrusion process in five Jordanian plastic facto- 
ries. The variations in the samples were determined in terms of 
crystallinity, crystallite size, crystallite orientation, heat of fusion, 
and melting point. X-ray diffraction, UV/visible absorption spec- 
troscopy, and differential scanning calorimetry (DSC) techniques 
were used. The nine samples had relatively small x-ray crystallinity 
(20-41%) and low DSC crystallinity (21-29%); the crystallite size 
were relatively large (8.4-13.4 nm), but the crystallites were not 
well-oriented relative to the extrusion direction. The melting point 
was in the temperature range 112.7-118.9 degrees celsius, and the 
heat of fusion was in the range 60.3 - 83.7 J/g. There was no rela- 
tion between the crystallinity, which was relatively low in all the 
samples, and the transmissivity of visible light. Annealing of LDPE 
sheets in vacuum improved the crystallinity especially at tempera- 
tures below the melting point. Free annealing resulted in better 
crystallization than annealing at constant length. Drawing of LDPE 
sheets improved the crystallinity and crystallite orientation, and 
samples with higher crystallinity and crystallite orientation showed 
better transmissivity of visible light. The UV absorption difference 
among the samples was not remarkable, and x-ray diffraction crys- 
tallinity revealed the variations in the morphology more sensitively 
than the DSC method. 56 refs., 17 figs., 12 tabs. (A.M.H.). 


18231 (INIS-mf-13486) X-ray diffraction study of the fine 
structure of twaron fibres in the temperature range 75° kelvin - 
950° kelvin. Abu Obaid, A. A. University of Jordan, Amman (Jor- 
dan). 14 Aug 1991. [117p.] Order Number DE93620172. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The thesis dealt with the fine structural behaviour of twaron fi- 
bres, spun from the polymer poly (p-phenylene terephthalamide), 
due to physical treatments in the temperature range 75 to 984 
kelvin (-198 to 675 degrees celsius). The treatments were anneal- 
ing, cooling, cold ageing and vibratory milling. The structure was 
characterized by wide-angle x-ray diffraction (WAXS) and thermo- 
gravimetric analysis (TGA). The structural parameters included 
crystallinity, microparacrystal (mPc) sizes, net plane spacings, unit 
cell dimensions and mass stability. The TGA results indicated good 
mass stability up to 500 degrees celsius. The crystallinity and mPc 
sizes reached their maximum values after annealing the fibres at 
425 degrees celsius (crystallinity increased by 5% and mPC sizes 
increased by approximately 40 to 50 %). After 500 degrees celsius, 
the crystallinity and mPC sizes dropped remarkably. Cooling the 
twaron fibres down to -198 degrees celsius did not affect the struc- 
ture. Cold ageing of the fibres at -15 degrees celsius for periods up 
to 100 days, and cold ageing at -198 degrees celsius up to 48 
hours did not affect the structure as well; however cold ageing at - 
198 degrees celsius for 120 hours caused a drop of 5% in the 
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crystallinity and 10% in the mPc sizes. 35 refs., 28 figs., 9 tabs. 
(A.M.H.). 


18232 (INIS-mf-13487) Mechanical and thermal properties 
of physically-blended-plastic films. Abu Issa, M. S. University of 
Jordan, Amman (Jordan). Oct 1983. [79p.] Order Number 
DE93620173. Source: OSTI; NTIS (US Sales Only); INIS. 

Low density polyethylene (LDPE) and isotactic polypropylene 
(PP) blend were produced in film form and were characterized by a 
number of techniques such as wide-angle x-ray diffraction (WAXD), 
differential thermal analysis (DTA), scanning electron microscopy 
(SEM), and instron tensile testing. Results of WAXD and DTA 
showed conclusively that the two components in the blend are in- 
compatible. SEM micrographs indicated that the 60/40 and 40/60 
PP/PE blends show approximately fine homogeneous dispersion of 
the minor component into the matrix of the major component. The 
mechanical properties of the blend films improved with respect to 
the PE homo polymer. The improvement was more remarkable 
with the increase of the PP component in the blend. Results ob- 
tained in this work were explained in terms of crystallinity and the 
crystallite orientation. 28 refs., 29 figs., 5 tabs. (A.M.H.). 


18233 (INIS-SU-340/A, pp. 30) Energy dependence of the 
intensity of fast electron backscattering from a crystal on 
high-symmetry orientation. Makarov, V.V.; Solovev, S.V.; 
Paviov, D.A. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystais. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. SILICON/backscattering; SILICON/ 
electron beams; CRYSTAL LATTICES; DIFFRACTION METHODS; 
KEV RANGE 01-10; MONOCRYSTALS; ORIENTATION; SILICON; 
BACKSCATTERING 


18234 (JINR-E—14-91-519) Lattice dynamics of 
Ba, _,K,BiO, as studied by neutron scattering and computer 
simulation. Belushkin, A.V. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics); Vagov, 
A.V.; Zemlyanov, M.G.; Parshin, P.P. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [10p.] Order Number 
DE93617053. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys.: Condens. Matter. 

A time-of-flight neutron inelastic scattering study of the lattice dy- 
namics of Ba;_,KxBiOg for x=0.0 and x=0.4 has been performed 
for the temperatures 10 K, 80 K and 290 K. No temperature effects 
were found for the generalized phonon density of states. The 
phonon spectrum of a superconducting sample reveals less in 
number van Hove singularities and softens in comparison with that 
of the nonsuperconducting one. On the basis of the simple model 
for interatomic potential the lattice dynamics of this system was 
calculated. Some features of the structural phase diagram and the 
optical spectroscopy data were explained using this model. The 
calculated phonon density of states was found to be in good 
agreement with experiment. 36 refs.; 3 figs. 


18235 
chka, A.Yu.; Divis, M.; Goremychkin, E.A.; Natkaniec, |.; Sashin, 
I.L. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Neutron Physics. 1991. [10p.] (In Russian). Order Number 
DE93617054. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Sverkhprovod.: Fiz. Khim. Tech. 

On the base of magnetic inelastic neutron scattering on polycrys- 
talline NdzCuO, the set of crystal electric field parameters has 
been determined. These parameters satisfactorily describe both 
neutron spectra and experimental data on magnet susceptibility of 
monocrystal of this compound. Strong hybridization of ground and 
first excited multiplets has been discovered. Predictional ability of 
the superposition model in nonmetals is confirmed. Quantitative 
significance of molecular field parameter has been obtained. 13 
refs.; 3 figs. 


(JINR-R-3-91-450) Crystal field in Nd2CuO,. Muzy- 
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18236 (KIYal-92-3) The peculiarities of the spin glass state 
In FexMn,_,TiO3. Marchuk, N.D.; Guzhva, 0.1. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1992. [23p.] (In 
Russian). Order Number DE93617882. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is shown that the exchange interactions of the ferrum and 
manganese sublattice in Fe,Mn;_,TiO3; cause the mixed phase 
that is the reentrant spin-glass phase. In addition, the results of 
neutron scattering presented confirming the existence of the fron- 
tier lines separating the ideal spin-glass phase and the reentrant 
spin-glass phase. 15 refs.; 7 figs. (author). 


18237 (ORNL/TM—12133, pp. 435-440) X-ray computed to- 
mographic imaging. Ellingson, W.A. (Argonne National Lab., IL 
(US)); Holloway, D.L.; Ling, J.; Yeh, H.C.; Pollinger, J.P. Oak Ridge 
National Lab., TN (United States). Sep 1992. In Ceramic Technol- 
ogy Project semiannual progress report for October 1991—March 
1992. 513p. Order Number DE93003684. Source: OSTI; NTIS. 

The objective of this program is to develop X-ray computed to- 
mographic (CT) imaging technology for application to structural 
ceramic materials. This technique has the potential for mapping 
short-range (<5 mm) and long-range (>5 mm) density variations 
(to perhaps 0.5-1%), detecting and sizing high- and low-density 
inclusions, and detecting and sizing (within limits) cracks in green- 
state and densified ceramics. Use of 3-D CT (volume CT) imaging 
allows the capability of interrogating the full volume of a compo- 
nent and is noncontacting. It is also relatively insensitive to part 
shape and thus can be used to inspect components with complex 
shapes, such as turbocharger rotors, rotor shrouds, and large indi- 
vidual turbine blades. 


18238 (SAND—93-0193C) Non-traditional ion beam analy- 
ses. Doyle, B.L.; Knapp, J.A.; Banks, J.C.; Barbour, J.C.; Walsh, 
D.S. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930259-1: 2. 
Harima international symposium on material processing by non- 
traditional techniques, Hemiji (Japan), 9-10 Feb 1993). Order 
Number DE93007590. Source: OSTI; NTIS; INIS; GPO Dep. 

Rutherford backscattering spectrometry (RBS), elastic recoil de- 
tection (ERD), proton induced x-ray emission (PIXE) and nuclear 
reaction analysis (NRA) are among the most commonly used, or 
traditional, ion beam analysis (IBA) techniques. In this review, sev- 
eral adaptations of these IBA techniques are described where 
either the approach used in the analysis or the application area is 
clearly non-traditional or unusual. These analyses and/or applica- 
tions are summarized in this paper. 
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18239 (CNIC—00511) Investigation and application of mi- 
crowave electron cyclotron resonance plasma physical vapour 
deposition. Ren Zhaoxing (Inst. of Plasma Phys., Academia Sinica 
(China)); Sheng Yanya; Shi Yicai; Wen Haihu; Cao Xiaowen. China 
Nuclear Information Centre, Beijing, BU (China). Jun 1991. [12p.] 
(ASIPP—0027.). Order Number DE93613909. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The evaporating deposition of Ti film and Cu film by using mi- 
crowave electron cyclotron resonance (ECR) technique was 
investigated. It deposition rate was about 50 nm/min and the tem- 
perature of the substrate was 50~150 deg C. The thin amorphous 
films with strong adherent force were obtained. The sputtering de- 
position with ECR plasma was studied by employing higher plasma 
density and ionicity and negative substrate potential to make 
YBaCuO superconducting film. Its film was compact and amor- 
phous with a thickness of 1.0 um and the deposition rate was 
oo 10 nm/min. The results show that this technique can initiate 

eh density and high ionicity plasma at lower gas pressure 
~10-%Pa). This plasma is the most suitable plasma source 
. vie film jaa process and surface treatment technique. 


18240 (IC-92/282) Confinement of acoustical modes due 
to the electron-phonon interaction within 2D-electron gas. 
Kochelap, V.A. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Gulseren, O. International Centre for Theoretical 





Physics, Trieste (Italy). Sep 1992. [17p.] Order 
DE93613910. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the confinement of acoustical modes within 2DEG due 
only to the electron-phonon interaction. The confined modes split 
out from the bulk phonons even at uniform lattice parameters, when 
the 2DEG is created by means of modulation doping. The effect is 
more pronounced when the wave vector q of the modes increases 
and is maximum at q = 2 ke (ke is the Fermi wave vector). In the 
case of several electron sheets the additional features of the con- 
finement effect appear. In the limit of the strong electron-phonon 
coupling and high surface concentration of the electrons the con- 
sidered system can suffer Peierls-type phase transition. In this 
case periodical deformation of the lattice and charge density wave 
are confined within the electron sheet. (author). 18 refs, 2 figs. 


18241 (IC-92/283) Limitation and suppression of hot elec- 
tron fluctuations in submicron semiconductor structures. 
Kochelap, V.A. (international Centre for Theoretical Physics, Tri- 
este (Italy)); Zahleniuk, N.A.; Sokolov, V.N. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [33p.] Order Number 
DE93613911. Source: OSTI; NTIS (US Sales Only); INIS. 

We present theoretical investigations of fluctuations of hot elec- 
trons in submicron active regions, where the dimensions 2 d of the 
region is comparable to the electron energy relaxation length L.. 
The new physical phenomenon is reported; the fluctuations depend 
on the sample thickness, with 2d<L, a suppression of fluctuations 
arises in the range of fluctuation frequencies w much less than 
T-'., T. is the electron energy relaxation time. (author). 12 refs, 7 
figs. 


Number 


18242 (LA-12407-PR) The Manuel Lujan, Jr. Neutron Scat- 
tering Center (LANSCE) experiment reports, 1991 run cycle: 
Progress report. DiStravolo, M.A. (comp.). Los Alamos National 
Lab., NM (United States). Dec 1992. 183p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93009822. Source: OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses experiments conducted at the Lan- 
sce neutron source facility. The experiments were conducted on 
the following instruments: high intensity powder diffractometer; 
neutron powder diffractometer; single crystal diffractometer; low-q 
diffractometer; surface profile analysis reflectometer; filter differ- 
ence spectrometer; experiment reports, and pharos. 
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Refer also to citation(s) 16495, 16850, 16871, 17177, 18242, 18408 


18243 (ETDE-IT—93-95) Spin-orbit coupling, spin-lattice re- 
laxation and spin-memory studies of F center/molecular ion 
pairs in alkali halides. Baldacchini, G.; Botti, S.; Grassano, U.M.; 
Luty, F. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta; 
Rome Univ. Ii (Italy). Dipt. di Fisica; Utah Univ., Sait Lake City, UT 
(United States). Dept. of Physics. 1992. 47p. Order Number 
DE93778190. Source: OSTI; NTIS (US Sales Only); INIS. 

The spin-orbit parameter, spin-lattice relaxation time, and spin- 
mixing parameter of F(OH—) and Fy(CN-) centers in several 
alkali halides were studied with magnetic circular dichroism at 
about 2 K. A close comparison of the experimental results before 
and after optically induced association of the F center with the 
molecular ion was made. In crystals of NaCl structure, the negative 
spin-orbit parameter changes little between F and F,, centers in the 
same host. For CsCl and CsBr two values of spin-orbit parameter 
were derived for F,,(CN—) centers with axes parallel or perpendicu- 
lar to the magnetic field. In all studied systems, the spin-lattice 
relaxation time was already shorter before aggregation as com- 
pared with F centers in pure crystals, and became further 
shortened by the F,, center formation. The spin-mixing parameter 
decreased slightly for F,,(OH—) as compared with F centers, while 
it increased drastically for Fj,(CN-) defects and reaches its maxi- 
mum possible value, 0.5 in cesium halides. First attempts to 
interpret these magneto-optical results are presented in this paper. 


18244 (INIS-SU-333/A) Coherent x-ray radiation of rela- 
tivistic electrons in crystals. Morokhovskij, V.L. Gosudarstvennyj 
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Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj) Nauchno-lssiedovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i. 1989. [40p.] (In Russian). Order Number DE93613913. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Critical analysis of experimental and theoretical studies of coher- 
ent x-ray radiation of relativistic electrons in crystals, arising due to 
relativistic electron field scattering on crystal electrons, localized in 
the vicinity of crystallographic planes, is carried out. It is shown 
that kinematic theory of electromagnetic field scattering, corre- 
sponding to a case of weak bond of scattered and being scattered 
waves, is equiavalent to experiments. 28 refs.; 12 figs. 


18245 (INIS-SU-340/A, pp. 14) Ne®* ion coherent excitation 
in Au crystal - computer experiment. Krivosheev, O.Eh.; Pivo- 
varov, Yu.L. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEON I!ONS/excitation; COMPUTERIZED 
SIMULATION; ENERGY LOSSES; GOLD; ION BEAMS; MEV 
RANGE 10-100; MONOCRYSTALS; EXCITATION; TRANSMIS- 
SION 


18246 (INIS-SU-340/A, pp. 15) Resonance coherent excita- 
tion of hydrogen-likely heavy ions at relativistic energies. 
Pivovarov, Yu.L.; Andersen, |.U.; Forster, Dzh.S.; Gejssel’, G.; 
Krivosheev, O.Eh.; Myuntsenberg, G.; Nikel’, F.; Shejdenberger, 
K. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INiS. 

Short communication. 2 refs. MONOCRYSTALS/ion channel- 
ing; COMPUTERIZED SIMULATION; EXCITATION; LIFETIME; 
MONOCRYSTALS; NICKEL IONS; ORIENTATION; RELATIVISTIC 
RANGE; SILICON; X RADIATION 


18247 (INIS-SU-340/A, pp. 16) Fast lon dechanneling in 
conditions of nonlinear resonance. Kononenko, A.B. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (in Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ION CHANNELING/monocrystals; ANGU- 
LAR DISTRIBUTION; INCIDENCE ANGLE; MONOCRYSTALS; 
PERTURBATION THEORY 


18248 (INIS-SU-340/A, pp. 17) Acoustic method for effi- 
ciency determination of beam deflection by bent crystal. 
Denisov, F.P.; Il’in, S.1.; Potylitsyn, A.P. AN SSSR, Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs. BEAM EXTRACTION/monocrystals; 
MONOCRYSTALS/channeling; AMPLITUDES; MONOCRYSTALS; 
BENDING; EFFICIENCY; CHANNELING; ORIENTATION; SOUND 
WAVES 
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18249 (INIS-SU-340/A, pp. 18) Electron channeling and 
atomic resolution electron microscopy. Vergasov, V.L. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-!ssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-920531 8—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). in Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON CHANNELING/monocrystals; 
ELECTRON DIFFRACTION/monocrystals; © MONOCRYSTALS; 
ELECTRON MICROSCOPY; SPATIAL RESOLUTION 


18250 (INIS-SU-340/A, pp. 19) Nucleus crystal Coulomb 
excitation by protons and antiprotons. Pivovarov, Yu.L. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. NUCLEI/coulomb excitation; 
ANTIPROTONS; CROSS SECTIONS; INCIDENCE ANGLE; 
MONOCRYSTALS; NUCLEI; ORIENTATION; PROTON CHANNEL- 
ING 


18251 (INIS-SU-340/A, pp. 20) Anomalous peculiarities and 
positron-likely channeling of relativistic electrons in magnetic 
crystals. Vysotskij, V.1.; Kuz’min, R.N.; Maksyuta, N.V. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 ref. ELECTRON CHANNELING/ 
magnetic materials; KLEIN-GORDON EQUATION; MONOCRYS- 
TALS; ORIENTATION; RELATIVISTIC RANGE 


18252 (INIS-SU-340/A, pp. 21) Channeling in Si/GeSi 
stressed superlattices grown by MLE method. Popov, V-P.; 
Kucherenko, V.V.; Mashanov, V.V. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318-: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CHANNELING/superlattices; CHANNEL- 
ING; SUPERLATTICES; DISLOCATIONS; EPITAXY; GERMANIUM 
SILICIDES; SILICON; STRESS RELAXATION; THIN FILMS 


18253 (INIS-SU-340/A, pp. 22) Antiproton channeling. 
Grankina, T.V.; Pokhil, G.P. AN SSSR, Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-|ssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318-: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ANTIPROTONS/proton channeling; AN- 


TIPROTONS; COMPUTERIZED SIMULATION; DEPTH; FIBERS; 
MONOCRYSTALS 


18254 


(INIS-SU-340/A, pp. 23) On the incidence angle de- 
pendence of antiproton channeling in thin films. Balashova, 
L.L.; Kabanchik, N.M.; Trikalinos, Kh.; Shul’ga, B.l. AN SSSR, 
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Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssiedovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. ANTIPROTONS/proton channel- 
ing; ANTIPROTONS; COMPUTERIZED SIMULATION; ENERGY 
SPECTRA; FOILS; INCIDENCE ANGLE; KEV RANGE 100-1000; 
MEV RANGE 01-10; MONOCRYSTALS; ORIENTATION; SILICON 


18255 (INIS-SU-340/A, pp. 24) Acoustic recording the ori- 
entation effect of relativistic electron scattering in 
monocrystal. Blazhevich, S.V. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318—: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ELECTRONS/germanium; ELECTRONS/ 
scattering; AMPLITUDES; ELECTRONS; GERMANIUM; SCAT- 
TERING; GEV RANGE 01-10; MONOCRYSTALS; ORIENTATION; 
SOUND WAVES 


18256 (INIS-SU-340/A, pp. 25) Construction of dechannel- 
ing integral function in the depth broad interval based on the 
analysis of spectra orientation dependence of CR and RBS. 
Peletminskij, V.S.; Savushkin, E.V.; Storizhko, V.E. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. PROTON CHANNELING/germanium; 
BACKSCATTERING; MEV RANGE 01-10; MONOCRYSTALS; 
GERMANIUM; X RADIATION 


18257 (INIS-SU-340/A, pp. 26) Quasichanneling as a 
method of crystal structure investigation. Borovik, A.S.; Koval- 
eva, E.A. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. CHANNELING/monocrystals; AN- 
GULAR- DISTRIBUTION; CHANNELING; MONOCRYSTALS; 
COMPUTERIZED SIMULATION; CRYSTAL-PHASE TRANSFOR- 
MATIONS; MICROSTRUCTURE 


18258 (INIS-SU-340/A, pp. 27) lon channeling in crystals 
with impurity interstitials. Borovik, A.S.; Epifanov, A.A.; Maly- 
shevskij, V.S. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION IMPLANTATION/monocrystals; AN- 
GULAR _— DISTRIBUTION; COMPUTERIZED SIMULATION; 
CUPRATES; INTERSTITIALS; MONOCRYSTALS; LITHIUM ADDI- 
TIONS; NEODYMIUM COMPOUNDS 





18259 (INIS-SU-340/A, pp. 28) Interaction of oxygen ions 
with Si-detector crystal lattice during channeling. Eremin, V.K.; 
Kobzev, A.P.; Medvedev, L.S.; Strokan, N.B.; Shirokov, D.M. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssiedovatel’skij 
inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. ION CHANNELING/si semiconductor 
detectors; MEV RANGE 01-10; OXYGEN IONS 


18260 (INIS-SU-340/A, pp. 29) New method of crystal 
structure analysis by electron channeling images. Makarov, 
V.V.; Solov'ev, S.V.; Paviov, D.A. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318—: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 1 fig. GALLIUM ARSENIDES/electron 
channeling; COMPUTER CALCULATIONS; CRYSTAL LATTICES; 


IMAGES; KEV RANGE 01-10; LAUE METHOD; MONOCRYS- 
TALS; ORIENTATION 


18261 (INIS-SU-340/A, pp. 31) Quasi-Tamm defect states of 
channeled electrons. Popov, D.E. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318—: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 


eration), 25-27 May 1992). In Summaries of reports of the 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OST!; NTIS (US Sales Only); 
iNIS. 

Short communication. 2 refs. 
monocrystals; MONOCRYSTALS; ENERGY LEVELS; POINT DE- 
FECTS; SURFACES; WAVE FUNCTIONS 


ELECTRON CHANNELING/ 


18262 (INIS-SU-340/A, pp. 32) Energy ionization losses of 
clusters formed during Coulomb explosion of fast molecule 
and formation of high energy electron-positron pair in sub- 
stance. Syshchenko, V.V.; Shul’ga, N.F. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. Conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. ELECTRON PAIRS/pair production; 
HYDROGEN/coulomb ionization; ENERGY LOSSES; GEV RANGE 
100-1000; HYDROGEN; MOLECULAR IONS; MONOCRYSTALS; 
POSITRONS; SOLID CLUSTERS 


18263 (INIS-SU-340/A, pp. 33) Simulation of ion beam 
charge-state in crystal. Berezin, A.V.; Erokhin, K.M.; Maslov, 
A.K.; Kalashnikov, N.P.; Khristolobov, G.V.; Ubajdullaev, R.R. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvenny} 
Univ., Moscow (Russian Federation). Nauchno-lssiedovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. ION BEAMS/monocrystals; 
CHARGE EXCHANGE; CHARGE STATES; MONOCRYSTALS; 
MULTIPLE SCATTERING; SIMULATION; TRANSMISSION 
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18264 (INIS-SU-340/A, pp. 34) Evaluation of Bragg rule 
violating in proton slowing-down calculation tor SiO3. Aleksan- 
drov, V.A.; Filippov, G.M. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318-: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. SILICON OXIDES/proton beams; 
BRAGG REFLECTION; ENERGY DEPENDENCE; ENERGY 
LOSSES; KEV RANGE 10-100; KEV RANGE 100-1000; 
MONOCRYSTALS; SLOWING-DOWN 


18265 (INIS-SU-340/A, pp. 37) Long-range effect under ion 
irradiation. Malynkin, V.G.; Khmelevskaya, V.S.;  Solov’ev, 
S.P. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). 
(CONF-9205318—-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTALS/physical radiation effects; 
CRYSTAL DEFECTS; CRYSTALS; DEPTH; ION IMPLANTATION; 


LATTICE PARAMETERS; MASS TRANSFER; SPATIAL DISTRIBU- 
TION 


18266 (INIS-SU-340/A, pp. 38) Sputtered material spatial 
distributions under tungsten bombardment by argon ions. 
Zhukova, Yu.N.; Mashkova, E.S.; Molchanov, V.A.; Sidorov, A.V.; 
Ehkshtajn, V. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). 
(CONF-9205318-—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. TUNGSTEN/sputtering; ARGON 
IONS; COMPUTERIZED SIMULATION; INCIDENCE ANGLE; KEV 
RANGE 10-100; POLYCRYSTALS; SPATIAL DISTRIBUTION; 
TUNGSTEN; SPUTTERING 


18267 (INIS-SU-340/A, pp. 39) Slowing-down of relativistic 
charged particle with nonequilibrium Coulomb field in 
medium. Nasonov, N.N. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHARGED PARTICLES/crystals; 
BREMSSTRAHLUNG; CRYSTALS; COULOMB FIELD; ENERGY 
LOSSES; POSITRONS; RELATIVISTIC RANGE; SCATTERING 


18268 (INIS-SU-340/A, pp. 40) Effective charge of slow 
heavy ions during slowing-down in condensed substance. 
Bentini, Dzh.; B'yankoni, M.; Erokhin, K.M.; Kalashnikov, N.P.; 
Nipoti, R. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 
of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY lONS/crystals; HEAVY IONS/ 
slowing-down; CHARGE EXCHANGE; ELECTRON-ION COLLI- 
SIONS; ENERGY LOSSES; CRYSTALS; SLOWING-DOWN; 
SELF-CONSISTENT FIELD 
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18269 (INIS-SU-340/A, pp. 41) Shielding and antishieiding 
during helium jion-atom collisions in solid. Kabanchik, N.M.; 
Chumanova, O.V. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318-: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. ION-ATOM COLLISIONS/crystals; 
ALUMINIUM COMPOUNDS; EFFECTIVE CHARGE; ENERGY 
LOSSES; GOLD COMPOUNDS; HELIUM IONS; IMPACT PARAN- 
ETER; INNER-SHELL EXCITATION; CRYSTALS; KEV RANGE 
100-1000; MEV RANGE 01-10; SEMICLASSICAL APPROXIMA- 
TION 


18270 (INIS-SU-340/A, pp. 42) Polarized field fluctuations. 
Filippov, G.M. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issiedovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (in 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHARGED PARTICLES/crystals; 
CRYSTALS; FLUCTUATIONS; PERMITTIVITY; POTENTIALS; 
SURFACES; TIME DEPENDENCE 


18271 (INIS-SU-340/A, pp. 44) Calculation of ion distribu- 
tion in penetration depth during axial channeling with account 
of multiple scattering and energy loss fluctuations. Samarin, 
V.V. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 


interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. Conference on physics 


of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. SILICON/ion channeling; ALU- 
MINIUM IONS; CALCIUM IONS; DISTRIBUTION FUNCTIONS; 
ENERGY LOSSES; KEV RANGE 10-100; KEV RANGE 100-1000; 
MONOCRYSTALS; MULTIPLE SCATTERING; PHOSPHORUS 
IONS; RANGE; SILICON 


18272 (INIS-SU-340/A, pp. 45) Dissipative structures in ir- 
radiated solid solutions. Khmelevskaya, V.S.; Malynkin, V.G.; 
Solov'ev, S.P. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DES93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SOLID SOLUTIONS/physical radiation ef- 
fects; CRYSTAL DEFECTS; CRYSTALS; ORDER-DISORDER 
TRANSFORMATIONS 


18273 (INIS-SU-340/A, pp. 46) Radiation-acoustic iInvesti- 
gation of YBa,Cu,07 superconducting state. Bublikov, V.L.; 
Vorob’ev, S.A. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318—-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. BARIUM COMPOUNDS/electron beams; 
BARIUM COMPOUNDS/high-tc superconductors; CUPRATES/ 
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electron beams; CUPRATES/high-tc superconductors; YTTRIUM 
COMPOUNDS/electron beams; YTTRIUM COMPOUNDS/‘Shigh-tc 
superconductors; AMPLITUDES; CERAMICS; CUPRATES; MEV 
RANGE 01-10; PHASE TRANSFORMATIONS; PULSED IRRADIA- 
TION; SOUND WAVES; SUPERCONDUCTIVITY; TEMPERATURE 
DEPENDENCE 


18274 (INIS-SU-340/A, pp. 47) A comparison of coherent 
radiation properties from periodic radiators and crystals. An- 
driyashkin, M.Yu.; Basaj, A.Yu.; Vorob’ev, S.A.; Zabaev, V.N.; 
Kaplin, V.V.; Ugiov, S.R. AN SSSR, Makhachkala (Russian Feder- 
ation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (in Russian). (CONF-9205318—: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of 22. Conference on physics of charged particle interaction 
with crystals. Order Number DE93620575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. CRYSTALS/Atransition radiation, ANGULAR 
DISTRIBUTION; CRYSTALS; ELECTRON CHANNELING; LAY- 
ERS; MEV RANGE 100-1000; X RADIATION 


18275 (INIS-SU-340/A, pp. 48) Photoproduction of hypo- 
thetic neutral particle in oriented monocrystals. Kunashenko, 
Yu.P. AN SSSR, Makhachkala (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] 
(In Russian). (CONF-9205318-: 22. Conference on physics of 
charged particle interaction with crystals, Moscow (Russian Federa- 
tion), 25-27 May 1992). In Summaries of reports of 22. Conference 
on physics of charged particle interaction with crystals. Order 
Number DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 
ISBN 5-211-02990-3; published in Moscow State University. 
Short communication. 5 refs. NEUTRAL PARTICLES/ 
monocrystals; NEUTRAL PARTICLES/photoproduction; DIFFER- 
ENTIAL CROSS SECTIONS; HEAVY IONS; MONOCRYSTALS; 
PHOTOPRODUCTION; ORIENTATION; POTENTIALS 


18276 (INIS-SU-340/A, pp. 49) Energy total fluxes of +- 
quantum radiation emitted by 900 MeV electrons in tungsten 
crystals. Blazhevich, S.V. (and others); Bochek, G.L.; Kulibaba, 
V.1. AN SSSR, Makhachkala (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ELECTRON CHANNELINGAungsten; AN- 
GULAR DISTRIBUTION; TUNGSTEN; GAMMA RADIATION; MEV 
RANGE 100-1000; MONOCRYSTALS; ORIENTATION 


18277 (INIS-SU-340/A, pp. 50) Multiple production of +- 
quanta emitted by 900 MeV electrons in oriented tungsten 
crystal. Blazhevich, S.V. (and others); Bochek, G.N.; Kulibaba, V.1. 
AN SSSR, Makhachkala (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1992. [135p.] (in 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). in Summaries of reports of 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ELECTRON CHANNELING/ 
tungsten; TUNGSTEN; GAMMA RADIATION; GAMMA SPECTRA; 
MEV RANGE 100-1000; MONOCRYSTALS; MULTIPLE PRODUC- 
TION; PROBABILITY 


18278 (INIS-SU-340/A, pp. 51) Spectrum distortion during 
a multiple production of +~-quantum emitted by 900 MeV elec- 
trons in oriented tungsten crystals. Blazhevich, S.V. (and 





others); Bochek, G.L.; Kulibaba, V.1. AN SSSR, Makhachkala (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). in Sum- 
maries of reports of 22. Conference on physics of charged particle 
interaction with crystals. Order Number DE93620575. Source: 
OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ELECTRON CHANNELING/ 
tungsten; ANGULAR DISTRIBUTION; TUNGSTEN; GAMMA 
RADIATION; GAMMA SPECTRA; MEV RANGE 100-1000; 
MONOCRYSTALS; ORIENTATION; PROBABILITY 


18278 (INIS-SU-340/A, pp. 52) Study of type-B pair coher- 
ent production in silicon crystals. Andreyashkin, M.Yu. (and 
others); Vorob’ev, S.A.; Basaj, A.Yu. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-920531 8—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of 22. Conference on physics of charged particle 
interaction with crystals. Order Number DE93620575. Source: 
OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 3 refs. SILICON/pair production; CROSS 
SECTIONS; ELECTRON PAIRS; ENERGY DEPENDENCE; 
MONOCRYSTALS; ORIENTATION; PHOTOPRODUCTION; SILI- 
CON 


18280 (INIS-SU-340/A, pp. 53) Quantum effect in channel- 
ing radiation. Bajer, V.N.; Katkov, V.M.; Strakhovenko, V.M. AN 
SSSR, Makhachkala (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 


Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of 22. Conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 
ISBN 5-211-02990-3; published in Moscow State University. 
Short communication. ELECTRON CHANNELING/photon emis- 


sion; DIAMONDS; GEV RANGE 01-10; 
SILICON; TUNGSTEN 


18281 (INIS-SU-340/A, pp. 53) Hard photon radiation emit- 
ted by high energy electrons and positrons in monocrystals. 
Bajer, V.N.; Katkov, V.M.;  Strakhovenko, V.M. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of 22. Conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ELECTRON CHANNELING/photon 
emission; POSITRON CHANNELING/photon emission; 
BREMSSTRAHLUNG; GEV RANGE 100-1000; MONOCRYSTALS; 
ORIENTATION; POTENTIALS 


18282 (INIS-SU-340/A, pp. 54) Calculation of the probabil- 
ity of radiation and pair production at an arbitrary incidence 
angle on crystal plane. Tikhomirov, V.V. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-920531 8—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). in Sum- 
maries of reports of 22. Conference on physics of charged particle 
interaction with crystals. Order Number DE93620575. Source: 
OSTI; NTIS (US Sales Only); INIS. 
ISBN 5-211-02990-3; published in Moscow State University. 


MONOCRYSTALS; 
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Short communication. 2 refs. ELECTRON CHANNELING/ 
pair productions ELECTRON CHANNELING/photon emission; 
GERMANIUM; GEV RANGE 10-100; INCIDENCE ANGLE; 
MONOCRYSTALS; ORIENTATION 


18283 (INIS-SU-340/A, pp. 55) On possibility of one- 
frequency generation of quasi-characteristic radiation in 
coherent channeling conditions in crystals. Vysotskij, V.I.; 
Kuz'min, R.N.; Maksyuta, N.V. AN SSSR, Makhachkala (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of 22. Conference on physics of charged particle interaction 
with crystals. Order Number DE93620575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. CHANNELING/x radiation; CHANNELING; 
CHARGED PARTICLES; CRYSTALS; INCIDENCE ANGLE; IN- 
TERFERENCE 


18284 (INIS-SU-340/A, pp. 56) Interference effects in the 
process of electron-positron pair coherent production by a 
high energy photon in atom chain and crystal plane potentiais. 
Latsko, V.P. AN SSSR, Makhachkala (Russian Federation). Fizich- 
eskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318-: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian 
Federation), 25-27 May 1992). In Summaries of reports of 22. Con- 
ference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. MONOCRYSTALS/interference; 
MONOCRYSTALS/pair production; CROSS SECTIONS; ELEC- 
TRON PAIRS; GEV RANGE 10-100; MONOCRYSTALS; 
INTERFERENCE; ORIENTATION; PHOTONS; POSITRONS; PO- 
TENTIALS 


18285 (INIS-SU-340/A, pp. 57) Programming environment 
for electromagnetic process description in the relativistic par- 
ticle plane and axis channeling. Nichipor, |.V.; Ferenchuk, |.D.; 
Ul'yanenkov, A.P. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318—: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ELECTRON CHANNELING/ 
monocrystais; POSITRON CHANNELING/monocrystals; ANGULAR 
DISTRIBUTION; COMPUTER CALCULATIONS; MONOCRYS- 
TALS; PHOTON EMISSION; POTENTIALS; RELATIVISTIC 
RANGE 


18286 (INIS-SU-340/A, pp. 58) On polarization of relativis- 
tic electron and positron incoherent radiation in crystal. 
Syshchenko, V.V.; Mul’ge, V.F. AN SSSR, Makhachkala (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of 22. Conference on physics of charged particle interaction 
with crystals. Order Number DE93620575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ELECTRON CHANNELING/photon emis- 
sion; POSITRON CHANNELING/photon emission; CROSS 
SECTIONS; INCIDENCE ANGLE; MONOCRYSTALS; ORIENTA- 
TION; POLARIZED BEAMS 
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18287 (INIS-SU-340/A, pp. 59) Positron source with small 
phase volume based on coherent interaction of relativistic 
electron beam with crystal. Nasonov, N.N.; Truten’, V.I.; Fomin, 
S.P. AN SSSR, Makhachkala (Russian Federation). Fizicheskij 
inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] 
(In Russian). (CONF-9205318-: 22. Conference on physics of 
charged particle interaction with crystals, Moscow (Russian Federa- 
tion), 25-27 May 1992). in Summaries of reports of 22. Conference 
on physics of charged particle interaction with crystals. Order 
Number DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 
ISBN 5-211-02990-3; published in Moscow State University. 
Short communication. ELECTRON CHANNELING/monocrystals; 
POSITRON SOURCES/electron channeling; COHERENT PRO- 
DUCTION; MONOCRYSTALS; GAMMA RADIATION; MULTIPLE 
SCATTERING; POSITRONS; RELATIVISTIC RANGE 


18288 (INIS-SU-340/A, pp. 60) Radiation of electrons with 
the energy of 1 GeV order in oriented thickness crystals. Na- 
sonov, V.N.; Fomin, S.P.; Shul’ga, N.F. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). (CONF-9205318-: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of 22. Conference on physics of charged particle 
interaction with crystals. Order Number DE93620575. Source: 
OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ELECTRON CHANNELING/monocrystals; 
ANGULAR DISTRIBUTION; MONOCRYSTALS; GAMMA RADIA- 
TION; GEV RANGE 01-10; MATHEMATICAL MODELS; MULTIPLE 
SCATTERING; ORIENTATION; THICKNESS 


18289 (INIS-SU-340/A, pp. 62) Spectra distortion of B-type 
coherent bremsstrahlung of channeled relativistic electrons. 
Amosov, K.Yu. (and others); Balayan, A.S.; Vnukov, I.E. AN SSSR, 


Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summanies of reports of 22. Conference on physics of 


charged particle interaction with crystals. Order 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 
ISBN 5-211-02990-3; published in Moscow State University. 
Short communication. ELECTRON CHANNELING/ 
bremsstrahlung; ELECTRON CHANNELING/monocrystals; DIA- 
MONDS; BREMSSTRAHLUNG; MONOCRYSTALS; EMISSION 


SPECTRA; MEV RANGE 100-1000; ORIENTATION; RELATIVIS- 
TIC RANGE 


Number 


18290 (INIS-SU-340/A, pp. 63) Study of positron genera- 
tion by radiation of channeled electrons in tungsten. Amosov, 
K.Yu. (and others); Balayan, A.S.; Vnukov, I.E. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of 22. Conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ELECTRON CHANNELING/ 
positrons; ELECTRON CHANNELING/tungsten; POSITRONS; 
TUNGSTEN; GEV RANGE 01-10; MONOCRYSTALS; ORIENTA- 
TION; PHOTON EMISSION; THICKNESS 


18291 (INIS-SU-—340/A, pp. 64) Comparison of 
bremsstrahlung photon diffraction and parametric X radiation 
intensities. Verzilov, V.A.; Kalinin, B.N.; Potylitsyn, A.P. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—-: 22. Conference on physics of charged particle 
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interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of 22. Conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ELECTRON CHANNELING/ 
bremsstrahlung; ELECTRON CHANNELING/x-ray — diffraction; 
BREMSSTRAHLUNG; MONOCRYSTALS; ORIENTATION; SILI- 
CON 


18292 (INIS-SU-340/A, pp. 65) Orientation dependence of 
radiation polarization of relativistic electrons moving near axis 
and planes in silicon crystal. Denyak, V.V. (and others); Kasilov, 
V.1.; Kas’yan, S.V. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318—: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ELECTRON CHANNELING/ 
polarization, ELECTRON CHANNELING/silicon; POLARIZATION; 
SILICON 


18293 (INIS-SU-—340/A, pp. 66) Angular distribution of rela- 
tivistic electron radiation for motion near crystallographic 
planes in thick crystal. Lapin, N.1.; Sanin, V.N. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of 22. Conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ELECTRON CHANNELING/photon 
emission; ELECTRON CHANNELING/silicon; ANGULAR DISTRI- 
BUTION; SILICON; ORIENTATION 


18294 (INIS-SU-340/A, pp. 67) High-energy ion implante- 
tion simulation on the Boltzman equation base. Komarov, F.F.; 
Fedotov, S.A. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318—: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 2 refs. ION IMPLANTATION/monocrystals; 
BOLTZMANN EQUATION; ENERGY LOSSES; ENERGY-LEVEL 
TRANSITIONS; MONOCRYSTALS; SIMULATION; SPATIAL DIS- 
TRIBUTION 


18295 (INIS-SU-340/A, pp. 68) Simulation of high energy 
ion transmission in medium with regard to nuclear interac- 
tions. Komarov, F.F.; Fedotov, S.A. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of 22. Conference on physics of charged particle 
interaction with crystals. Order Number DE93620575. Source: 
OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. 4 refs. ION IMPLANTATION 
backscattering; ION IMPLANTATION/monocrystals; ANGULAR 
DISTRIBUTION; BORN APPROXIMATION; CROSS SECTIONS; 
BACKSCATTERING; MONOCRYSTALS; SIMULATION 





18296 (INIS-SU-340/A, pp. 69) lon flux angular and energy 
distribution in target under ion implantation. Bal’ko, V.I.; Ko- 
marov, F.F.; Mozolevskij, 1.£. AN SSSR, Makhachkala (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel'skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of 22. Conference on physics of charged particle interaction 
with crystals. Order Number DE93620575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ION IMPLANTATION/silicon; ANGULAR 
DISTRIBUTION; ARSENIC IONS; COMPUTERIZED SIMULATION; 
CRYSTALS; SILICON; PHOSPHORUS IONS; SPATIAL DISTRIBU- 
TION 


18297 (INIS-SU-340/A, pp. 70) lon implantation simulation 
in two-dimensional regions. Komarov, F.F.; Mozolevskij, |.E.; Ro- 
gach, V.P. AN SSSR, Makhachkala (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1992. [135p.] (In Russian). (CONF-9205318-: 22. Conference on 
physics of charged particle interaction with crystals, Moscow (Rus- 
sian Federation), 25-27 May 1992). In Summaries of reports of 22. 
Conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ION IMPLANTATION/computerized simula- 
tion; ION IMPLANTATION/silicon; SILICON 


18298 (INIS-SU-340/A, pp. 71) Study of diffusion process 


effect on shaping in concentration profile distribution im- 
planted ion depth. Vershinin, G.A.; Gering, G.l. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 


Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of 22. Conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ION IMPLANTATION/crystals; ION IM- 
PLANTATION/spatial distribution; ATOMIC DISPLACEMENTS; 
COMPUTERIZED SIMULATION; DEPTH; CRYSTALS; MOLYBDE- 
NUM IONS; TITANIUM IONS 


18299 (INIS-SU-340/A, pp. 73) Accumulation of radiation 
defects in silicon under high energy ion implantation. 
Varichenko, V.S. (and others); Didyk, V.Yu.; Zajtsev, V.l. AN SSSR, 
Makhachkala (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of 22. Conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ION IMPLANTATION/silicon; ANNIHILA- 
TION; ARGON IONS; BORON IONS; CRYSTALS; DEPTH; 
ENERGY LOSSES; SILICON; KRYPTON IONS; MEV RANGE; 
NEON IONS; RADIATION DOSES; SPATIAL DISTRIBUTION 


18300 (INIS-SU-340/A, pp. 74) Implanted boron diffusion in 
silicon irradiated by high energy argon ions. Varichenko, V.S. 
(and others); Didyk, A.Yu.; Zajtsev, L.M. AN SSSR, Makhachkala 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of 22. Conference on physics of charged particle 
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interaction with crystals. Order Number DE93620575. Source: 
OSTI; NTIS (US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ION IMPLANTATION/silicon; ANNEALING; 
ARGON IONS; BORON IONS; CRYSTAL DEFECTS; CRYSTALS; 
DEPTH; DIFFUSION; SILICON; KEV RANGE 10-100; MEV 
RANGE 01-10; PHYSICAL RADIATION EFFECTS; SPATIAL DIS- 
TRIBUTION; TEMPERATURE RANGE 0400-1000 K 


18301 (INIS-SU-340/A, pp. 81) On the effect of ion flux den- 
sity and ion irradiation duration in a long-range action. Sorvina, 
V.P.; Tetel’baum, D.l. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318-: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/microhardness; SILICON/ 
physical radiation effects; ARGON IONS; CRYSTAL DEFECTS; 
FLUX DENSITY; ION IMPLANTATION; KEV RANGE 10-100; 


MONOCRYSTALS; SILICON; MICROHARDNESS; TIME DEPEN- 
DENCE 


18302 (INIS-SU-340/A, pp. 82) The role of impurity atoms 
in hidden amorphous layer formation under ‘hot’ implantation 
by high doses of nitrogen ions. Genkina, N.A.; Tetel’baum, D.I.; 
Tkach, B.Ya. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/ion implantation; SILICON/ 
physical radiation effects; AMORPHOUS STATE; CRYSTAL 
DEFECTS; CRYSTALS; KEV RANGE 100-1000; LAYERS; NITRO- 
GEN IONS; RADIATION DOSES; SILICON 


18303 (INIS-SU-340/A, pp. 84) Effect of radiation-induced 
defects on electric activation and diffusion of implanted phos- 
phorus in silicon. Suprun-Belevich, Yu.R.; Chelyadinskij, A.R.; 
Khaki Ismail’ Khaki Takher. AN SSSR, Moscow (Russian Federa- 
tion); |Moskovskij Gosudarstvenny} Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 
[135p.] (In Russian). (CONF-9205318—: 22. Conference on physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 25-27 May 1992). In Summaries of reports of the 22. 
conference on physics of charged particle interaction with crystals. 
Order Number DE93620575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SILICON/physical radiation effects; 
ACTIVATION ENERGY; CRYSTAL DEFECTS; CRYSTALS; 
DIFFUSION; ION IMPLANTATION; PHOSPHORUS IONS; RE- 
CRYSTALLIZATION; SILICON; TEMPERATURE DEPENDENCE; 
TEMPERATURE RANGE 0400-1000 K 


18304 (INIS-SU-340/A, pp. 85) Impurity electric activation 
and radiation-induced defect annealing in ion-irradiated ger- 
manium crystal. Abdulmunim Nazhim Abid; Suprun-Belevich, 
Yu.R. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GERMANIUM/ion implantation; GERMA- 
NIUM/physical radiation effects; ANNEALING; BORON IONS; 
CHARGE CARRIERS; CRYSTALS; GERMANIUM; LATTICE 
PARAMETERS; RADIATION DOSES; TEMPERATURE DEPEN- 
DENCE; TEMPERATURE RANGE 0400-1000 K; VACANCIES 
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18305 (INIS-SU-340/A, pp. 86) Radiation-induced defects 
and electric parameters of silicon implanted layers contained 
antimonide and arsenic. Khose Rivera Araika; Dravin, V.A.; 
Suprun-Belevich, Yu.R.; Chelyadinskij, A.R. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—-: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. SILICON/ion implantation; SILICON/ 
physical radiation effects; ANNEALING; ARSENIC ADDITIONS; 
CHARGE CARRIERS; CRYSTALS; RADIATION DOSES; SILICON; 
SILICON IONS; TEMPERATURE DEPENDENCE; TEMPERATURE 
RANGE 0400-1000 K 


18306 (INIS-SU-340/A, pp. 91) Study of ferromagnetic res- 
onance in ion-implanted iron thin films. Lapchuk, T.1.; 
Danil’kevich, M.I.; Uglov, V.V.; Khodasevich, V.V.; Kuleshov, 
A.K. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318—: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON/ferromagnetic resonance; IRON/ion 
implantation; CRYSTAL DEFECTS; IRON; IRON NITRIDES; KEV 
RANGE 10-100; NITROGEN IONS; RADIATION DOSES; THIN 
FILMS 


18307 (INIS-SU-340/A, pp. 94) Structure transformations in 
GaAs implanted by selenium ions. Kaparov, S.E.; Kudyshev, 
A.N. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-9205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. conference on physics of 
charged particie interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GALLIUM ARSENIDES/ion implantation; 
ANNEALING; CRYSTALS; DISLOCATIONS; RADIATION DOSES; 
SELENIUM IONS; TEMPERATURE RANGE 0400-1000 K 


18308 (INIS-SU-340/A, pp. 96) Electron mechanism model 
of ion-stimulated crystallization in silicon. Nefedov, A.V.; Pokhil, 
G.P. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). 
(CONF-$205318-: 22. Conference on physics of charged particle 
interaction with crystals, Moscow (Russian Federation), 25-27 May 
1992). In Summaries of reports of the 22. conference on physics of 
charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SiLlICONcrystallization; SILICON/ion 
implantation; AMORPHOUS STATE; CRYSTALS; SILICON; CRYS- 
TALLIZATION; SURFACES 


18309 (INIS-SU-340/A, pp. 99) Oxygen position in silicon. 
Soroka, V.I.; Artsimovich, M.V.; Mogil'nik, I.F. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. Confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 4 refs. SILICON/ion implantation; 
BACKSCATTERING; CRYSTALS; ION CHANNELING; KEV 
RANGE 100-1000; ORIENTATION; OXYGEN IONS; RESONANCE 
SCATTERING; SILICON 
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18310 (INIS-SU-340/A, pp. 75) Defect formation in silicon 
irradiated by 335 MeV nickel ions. Varichenko, V.S.; Erchak, 
A.M.; Zajtsev, A.M.; Farner, V.R.; Kaat, E.; Mel’nikov, A.A. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/physical radiation effects; AN- 
NEALING; CRYSTALS; MEV RANGE 100-1000; NICKEL IONS; 
POINT DEFECTS; RADIATION DOSES; SILICON; TEMPERA- 
TURE RANGE 1000-4000 K 


18311 (INIS-SU-340/A, pp. 76) Defect formation in silicon 
irradiated by high energy argon ions. Azarko, |.|.; Varichenko, 
V.S.; Kazyuchits, N.M.; Penina, N.M.; Tolstykh, V.P. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. SILICON/physical radiation effects; AN- 
NEALING; ARGON IONS; DEPTH; ENERGY LOSSES; MEV 
RANGE 10-100; RADIATION DOSES; SILICON; TEMPERATURE 
RANGE 0273-0400 K; TEMPERATURE RANGE 0400-1000 K 


18312 (INIS-SU-340/A, pp. 80) Structure composition and 
electrophysical properties of polymer films irradiated by light 
lons. Komarov, F.F.; Leont'ev, A.V.; Grigor'ev, V.V. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel'skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (in Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of the 22. conference on physics of charged particle inter- 
action with crystals. Order Number DE93620575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. POLYAMIDES/physical radiation ef- 
fects; BORON IONS; CHEMICAL COMPOSITION; ELECTRIC 
CONDUCTIVITY; FILMS; ION IMPLANTATION; NITROGEN IONS; 
POLYAMIDES; TEMPERATURE RANGE 0000-0013 K 


18313 (INIS-SU-340/A, pp. 72) Simulation of silicon nitride 
latent layer ion synthesis. Anisimov, S.l.; Semin, Yu.A; 
Tetel’baum, D.I.; Filippov, P.N. AN SSSR, Makhachkala (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel'’skij Inst. 
Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 22. 
Conference on physics of charged particle interaction with crystals, 
Moscow (Russian Federation), 25-27 May 1992). In Summaries of 
reports of 22. Conference on physics of charged particle interaction 
with crystals. Order Number DE93620575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

ISBN 5-211-02990-3; published in Moscow State University. 

Short communication. ION IMPLANTATION/silicon; COMPUTER- 
IZED SIMULATION; CRYSTALS; SILICON; NITROGEN IONS; 
SILICON NITRIDES; SPATIAL DISTRIBUTION; VACANCIES 


18314 (INIS-SU-340/A, pp. 100) Fast macroparticle change 
exchange in collision with charged plane. Iferov, G.A.; Gilyarov, 
R.N.; Zhukova, Yu.N. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318—: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 





Short communication. ALUMINIUM/charged particles; ALU- 
MINIUM; ANGULAR DISTRIBUTION; CHARGE EXCHANGE; 
PARTICLE SIZE; POWDERS; REFLECTION 


18315 (INIS-SU-340/A, pp. 101) Effect of defect thermal 
stability on ion-induced crystallization of a-Si. Gusakov, G.A.; 
Novikov, A.P.; Komarov, F.F.; Tolstykh, V.P.; Akimov, A.N. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318-: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/crystallization; SILICON/ion im- 
plantation; AMORPHOUS STATE; BACKSCATTERING; EPITAXY; 
FILMS; PHOSPHORUS IONS; RADIATION DOSES; SILICON; 
CRYSTALLIZATION; TEMPERATURE DEPENDENCE; TEMPERA- 


TURE RANGE 0273-0400 K; TEMPERATURE RANGE 0400-1000 
K; VACANCIES 


18316 (INIS-SU-340/A, pp. 102) Radiation-induced defects 
and A‘B® film stability under proton irradiation. Freik, D.M.; 
Salij, Ya.P.; Ruvinskij, M.A.; Voznyak, S.M.; Gorichok, |.Ya.; Dobro- 
vol'skaya, A.M. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lIssiedovatel’skij Inst. Yadernoj Fiziki. 1992. [135p.] (In 
Russian). (CONF-9205318-: 22. Conference on physics of charged 
particle interaction with crystals, Moscow (Russian Federation), 25- 
27 May 1992). In Summaries of reports of the 22. conference on 
physics of charged particle interaction with crystals. Order Number 
DE93620575. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. LEAD TELLURIDES/physical 
radiation effects; TIN TELLURIDES/physical radiation effects; AC- 
TIVATION ENERGY; ANNEALING; FILMS; FRENKEL DEFECTS; 
KEV RANGE 100-1000; P-TYPE CONDUCTORS; PROTON 
BEAMS; RADIATION DOSES; RECOMBINATION; TEMPERA- 
TURE RANGE 0273-0400 K 


18317 


(INIS-SU-340/A, pp. 103) Change of Cu,Ni,Fe sample 
surface topography depending on radiation dose of He and Ar 
ion polyenergetic beam in the 5-15 keV energy range. Volkov, 
N.V.; Kalin, B.A.; Pleshivtsev, N.V.; Sabo, S.E.; Chernov, |.1. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 


Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (In Russian). (CONF-9205318—-: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. conference on physics of charged 
particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COPPER/physical radiation effects; IRON/ 
physical radiation effects; NICKEL/physical radiation effects; AR- 
GON IONS; COPPER; CRYSTAL DEFECTS; HELIUM IONS; 
IRON; KEV RANGE 01-10; NICKEL; RADIATION DOSES; SUR- 
FACE PROPERTIES 


18318 (JINR-E—4-91-303) The yields of 'P and 'D reso- 
nances in the He(e,2e)He* reaction. Lhagva, O.; Badamdamdin, 
R.; Strakhova, S.I.; Hehnmedeh, L. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1991. [8p.] Order Number DE93613914. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Z. Phys., D. 

In the first Born approximation the dependence of the yields of 
the 'P and 'D resonances in the He(e,2e)He* reaction on the mo- 
mentum transfer in the recoil peak region at incident energies 
E)=1000 eV is studied. It is shown that in a certain range of the 
ejection angle and for the large momentum transfer the yield of the 
1D resonance dominates over the 'P resonance one. 12 refs.; 4 
figs. 


18319 (LA-SUB-—93-106) Mechanisms of elastic wave gener- 
ation in solids by ion impact. Deemer, B. (Johns Hopkins Univ., 
Baltimore, MD (United States)); Murphy, J.; Claytor, T. Los Alamos 
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National Lab., NM (United States); Johns Hopkins Univ., Baltimore, 
MD (United States). 6 Dec 1990. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93009412. Source: OSTI; NTIS; INIS; GPO Dep. 

This study is directed at understanding the mechanisms of 
acoustic signal generation by modulated beams of energetic ions 
as a function of ion energy. Interaction of ions with solids initiates a 
range of processes including sputtering, ion implantation, ioniza- 
tion, both internal and external, as well as thermal deposition in the 
solid. Accumulated internal stress also occurs by generation of dis- 
locations resulting from, inelastic nuclear scattering of the incident 
ion beam. With respect to elastic wave generation, two potential 
mechanisms are thermoelastic induced stress and momentum 
transfer. The latter process includes contributions of momentum 
transfer from the incident beam and from ions ejected via sputter- 
ing. Other aspects of the generation process include the potential 
for shock wave generation since the mean particle velocity for a 
wide range of ion energies exceeds the velocity of sound in solids. 
This study seeks to distinguish the contribution of these mecha- 
nisms by studying the signature, angular distribution and energy 
dependence of the elastic wave response in the time domain and 
to use this information to understand technologically important pro- 
cesses such as implantation and sputtering. 


18320 (LBL-33306) Diffraction and holography with photo- 
electrons and Auger electrons: Some new directions. Fadley, 
C.S. (California Univ., Davis, CA (United States)). Lawrence Berke- 
ley Lab., CA (United States). Jun 1992. 66p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Contract N00014-90-J-1457. (CONF-9206332-2: 10. international 
Summer Institute in Surface Science (ISISS) meeting, Milwaukee, 
WI (United States), 29 Jun - 2 jul 1992). Order Number 
DE93007664. Source: OSTI; NTIS; GPO Dep. 

The current status of photoelectron and Auger-electron diffraction 
is reviewed, with emphasis on new directions of activity. The use 
of forward scattering in the study of adsorbed molecules, epitaxial 
overlayers, and clean surfaces is one of the most developed appli- 
cations, and one that will become more powerful as higher energy 
resolution and perhaps spin analysis are used to resolve emitters 
on the basis of chemical state, position at a surface, or magnetic 
state. The use of larger data sets spanning a considerable fraction 
of the solid angle above a surface will also much enhance the 
structural information available, for example, in the growth of 
epitaxial layers or nanostructures on surfaces. Detailed fitting of ex- 
perimental data to theoretical calculations based upon either single 
scattering or multiple scattering should also provide more rich struc- 
tural information, including such parameters as substrate interlayer 
relaxation. Surface phase transitions in which near-surface layers 
become highly disordered can also be studied, with results that are 
complementary to those from such techniques as low energy elec- 
tron diffraction and medium energy ion scattering. Short-range 
magnetic order also can be probed by somehow resolving the spin 
of the outgoing electrons, e.g. by using multiplet-split core levels. 


18321 (ORNL/FTR-4407) [lon beam technology and its 
applications to materials}: Foreign trip report, August 29- 
September 20, 1992. Haynes, T.E.; Williams, J.M. Oak Ridge 
National Lab., TN (United States). 20 Oct 1992. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93009776. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

In September 1992, the travelers attended the IBMM-92 Confer- 
ence in Heidelberg, Germany, and separately visited seven leading 
materials research laboratories in Great Britain, the Netherlands, 
and Germany. This report describes facts and personal impres- 
sions pertaining to the technical content of the IBMM Conference 
and to the facilities and research programs at each of the laborato- 
ries visited, with emphasis on continuing and emerging trends in 
ion beam technology and its applications to materials. 
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18322 (DOE/ER/45197-T1) Numerical simulation of quan- 
tum many-body systems. Scalapino, D.J. California Univ., Santa 
Barbara, CA (United States). Dept. of Physics. [1992]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-85ER45197. Order Number DE93008300. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Results for the single-particle density of states and the conduc- 
tivity were obtained for both the attractive-and repulsive-U Hubbard 
models. At half-filling the densities of states for both models are 
identical, but the gap for the attractive case arises from the forma- 
tion of charge-density-wave and superconducting correlations, 
while for the repulsive-U Hubbard model the gap is the Mott- 
Hubbard gap and arises from the antiferromagnetic, Coulomb, 
correlations. Hubbard chains were studied by use of a generaliza- 
tion of Handscomb’s quantum Monte Carlo scheme. Monte Carlo 
calculations of the two-particle vertex of the 2D repulsive-U Hub- 
bard model were carried out. Criteria for determining whether a 
system is insulating, metallic, or superconducting were investi- 
gated; it was found for lattice models (Hubbard, Holstein, etc.) that 
this is determined by the value of the current- function. 


18323 (FTINT-37-89) Pairing interaction and superconduc- 
tivity in metal oxides and hydrides. Kulik, 1.0. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [12p.] (In Russian). Order Number DE93613979. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Oxides and hydrides displaying high-T. superconductivity are 
considered as *lectronegative metals: i.e., those formed due to the 
overlapping of electronic states in outer p- or s-shells of adjacent- 
negative ions O* or H~, respectively. The mechanism of pairing 
interaction proposed could in principle provide, and probably pro- 


vides, for high temperature superconductivity in these materials. 12 
refs.; 3 figs. 


18324 (FTINT—39-89) Raman scattering and luminescence 
of high-T, superconducting oxides. Eremenko, V.V.; Gnezdilov, 
V.P.; Fomin, V.I.; Fugol’, |.¥a.; Samovarov, V.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [24p.] Order Number DE93613980. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Raman and luminescence spectra of high-T, superconducting 
oxides are summarized, mainly YBazCu307_, and partly 
La2_,Ba,CuO,_,. In raman spectra we succeeded to distinguish 
electron scattering to define the energy gap A in the superconduct- 
ing state. The luminescence spectra are due to the emission cf 
oxygen and interaction with conduction electrons. 70 refs.; 13 figs. 


18325 (IC-92/294) Generalized spin systems and o-models. 
Randjbar Daemi, S.; Salam, A.; Strathdee, J. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1992. [34p.] Order 
Number DE93613981. Source: OSTI; NTIS (US Sales Only); INIS. 

A generalization of the SU(2)-spin systems on a lattice and their 
continuum limit to an arbitrary compact group G is discussed. The 
continuum limits are, in general, non-relativistic o-model type field 
theories targeted on a homogeneous space G/H, where H contains 
the maximal torus of G. In the ferromagnetic case the equations of 
motion derived from our continuum Lagrangian generalize the 
Landau-Lifshitz equations with quadratic dispersion relation for 
small wave vectors. In the antiferromagnetic case the dispersion 
law is always linear in the long wavelength limit. The models be- 
come relativistic only when G/H is a symmetric space. Also 
discussed are a generalization of the Holstein-Primakoff represen- 
tation of the SU(N) algebra, the topological term and the existence 
of the instanton type solutions in the continuum limit of the antifer- 
romagnetic systems. (author). 13 refs. 


18326 (I\C—92/376) Dynamic and static correlation func 
tions in the Inhomogeneous Hartree-Fock-state approach with 
random-phase-approximation fluctuations. Lorenzana, J. (inter- 
national School of Advanced Studies, Trieste (Italy)); Grynberg, 
M.D.; Yu, L.; Yonemitsu, K.; Bishop, A.R. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [28p.] Order Number 
DE93617127. Source: OSTI; NTIS (US Sales Only); INIS. 
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The ground state energy, and static and dynamic correlation 
functions are investigated in the inhomogeneous Hartree-Fock (HF) 
plus random phase approximation (RPA) approach applied to a 
one-dimensional spinless fermion model showing self-trapped dop- 
ing states at the mean field level. Results are compared with 
homogeneous HF and exact diagonalization. RPA fluctuations 
added to the generally inhomogeneous HF ground state allows the 
computation of dynamical correlation functions that compare well 
with exact diagonalization results. The RPA correction to the 
ground state energy agrees well with the exact results at strong 
and weak coupling limits. We also compare it with a related quasi- 
boson approach. The instability towards self-trapped behaviour is 
signaled by a RPA mode with frequency approaching zero. (au- 
thor). 21 refs, 10 figs. 
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Refer also to citation(s) 16146, 16520, 16523, 16548, 16549, 
16550, 16613, 16642, 16986, 16990, 18273, 18364 


18327 (ANL/MSD/CP-78464) Magnetic properties and Irre- 
versibility behavior in Ag-sheathed Bi-based superconducting 
wires fabricated using a controlled melt procedure. Dou, S.X. 
(New South Wales Univ., Kensington, NSW (Australia). Schoo! of 
Materials Science and Engineering); Liu, H.K.; Guo, Y.C.; Shi, 
D.L.; Sumption, M.D.; Collings, E.W. Argonne National Lab., IL 
(United States). Dec 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States); Electric Power Research Inst., Palo Alto, CA 
(United States). DOE Contract W-31109-ENG-38. Contract: 
RP8009-06. (CONF-921124-2: 5. international symposium on su- 
perconductivity, Kobe (Japan), 16-19 Nov 1992). Order Number 
DE93005554. Source: OSTI; NTIS; GPO Dep. 

A significant enhancement of the in-field J; of Ag-clad (Bi,Pb)-Sr- 
Ca-Cu-0 (BPSCCO:2223) wires has been achieved using a 
controlled melt procedure. The greatly reduced weak linking has 
resulted in an extended plateau regime in the J.-H curve. J-s of 
40,000 A/cm? at 77 K (self field) and 9,000 A/cm? at 77 K (1 T) 
have been achieved. The improved J. H characteristics may be at- 
tributed to microstructures consisting of uniform grain alignment 
throughout the entire cross section, intimate connection between 
grains, impurities within the grains, and an optimal level of dis- 
persed 2212 phase. Irreversibility line measurements using both 
AC susceptibility in DC fields (reported elsewhere), and magnetiza- 
tion measurements, have indicated that flux pinning can be 
enhanced in the melt-processed samples over the results of normal 
solid-state processing with its less-than optimal 2212-phase con- 
tent. But sufficiently long annealing times during the “normal” route 
may achieve 2212-phase content and J-s which are comparable to 
those of melt-processed samples. 


18328 


(BNL-48164) Studies of structural damage in high- 
T-superconductors by high-energy heavy-ion irradiation. Zhu, 
Yimei; Cai, Z.X.; Budhani, R.C.; Welch, D.O.; Suenaga, M. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC02-76CH00016. (CONF-9211144—4: 5. United 
States/Japan workshop on high T, superconductors, Tsukuba 
(Japan), 9-10 Nov 1992). Order Number DE93005579. Source: 
OSTI; NTIS; GPO Dep. 

The results of studies of structural damage by high-energy (MeV) 
Sit*?3, Cut?®, Ag*t*!, and Aut*@* ions, using transmission electron 
microscopy techniques, revealed that the size of the damaged area 
(amorphous) is strongly dependent on: (1) the stopping power [dE/ 
dx (keV/nm)] of the irradiating ions, (2) the thermal diffusivity of the 
crystal, (3) the degree of oxygenation, in the case of 
YBazCu307_5, and (4) the direction of the ion beam with respect 
to the crystallographic axis. 


18329 (BNL-48199) Microstructural factors influencing 
critical-current densities of high-temperature superconductors. 
Suenaga, M. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
92111446: 5. United States/Japan werkshop on high T. 
superconductors, Tsukuba (Japan), 9-10 Nov 1992). Order Number 
DE93006651. Source: OSTI; NTIS; INIS; GPO Dep. 





Microstructural defects are the primary determining factors for 
the values of critical current densities in superconductors. A review 
is made to assess, (1) what would be the maximum achievable 
critical-current density in the oxide superconductors if nearly ideal 
pinning sites were introduced? and (2) what types of pinning de- 
fects are currently introduced in these superconductors and how 
effective are these in pinning the vortices? Only the case where 
the applied field is parallel to the c-axis is considered here. 


18330 (BNL—70262) [High temperature superconductivity]: 
Foreign trip report, November 7-23, 1992. Suenaga, Masaki. 
Brookhaven National Lab., Upton, NY (United States). 30 Nov 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93008782. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Observations from the workshop, the symposium and the visits 
to various laboratories indicated that the Japanese are still clearly 
ahead of both the US and Europe in the area of the fabrication of 
Bi-cuprate superconducting tapes. For example, (1) K. Sato of 
Sumitomo Electric Industries, has been fabricating the Bi-oxide 
tapes with critical current densities J. of 11,000 A/cm? at 77 K with 
lengths over 100 m. (2) Furthermore they have shown that they 
can join these tapes with joint current transport as good as other 
parts of the tapes for transporting currents. This is a significant 
step in the construction of a magnet operating in the persistent 
mode. (3) The Toshiba/Showa Cables collaboration reported the 
highest J. values for a short sample of 66,000 A/cm? at H=O and 
14,500 A/cm? at 1 T and 77 K. These values surpassed even 
Satols. This indicates that there are a number of companies that 
can produce high quality Bi-cuprate tapes in Japan. 


18331 (CEA-CONF—11084) Neutron scattering investigation 
of the spin dynamics in the high temperature superconducting 
system YBajCu30¢,,. Regnault, L.P. (CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee); Burlet, P.; Henry, J.Y.; Rossat-Mignod, J.; 


Bourges, P. CEA Centre d’Etudes de Grenoble, 38 (France). Dept. 
de Recherche Fondamentale sur la Matiere Condensee. 1992. 
[16p.] (CONF-920409-: 12. general conference of the Condensed 


Matter Division of the European Physical Society, Prague 
(Czechoslovakia), 6-9 Apr 1992). Order Number DE93613986. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We report on inelastic neutron scattering experiments carried out 
on single-crystals of the YBapCu3Og¢,, system. The spin dynamics 
has been successfully investigated as a function of temperature in 
the metallic state over the whole doping range from the weakly 
doped (x = 0.45, 0.51) to the heavily doped (x = 0.69, 0.92) and 
the overdoped (x = 1) regimes. Dynamical AF-correlations remain 
in the metallic state but the in-plane correlation length decreases 
with doping whereas the AF-coupling between the two Cu(2) layers 
is not affected, excepted in the overdoped regime (author). 16 
refs., 16 figs. 


18332 (CNIC—00326) How to determine H,, of high T, oxide 
superconductors. Cao Xiaowen (Inst. of Plasma Phys., Academia 
Sinica, Hefei (China)); Huang Sunli. China Nuclear Information 
Centre, Beijing, BU (China). Dec 1989. [7p.] (ASIPP—0012.). Order 
Number DE93613982. Source: OSTI; NTIS (US Sales Only); INIS. 

The magnetizations of cylinder Bi; 7Pbp 3Sr2CazCu3O, bulk su- 
perconductor whose length is shorten step by step has shown that 
H.; is independent of the length of cylinder, i.e. independent of the 
demagnetic factor, as the length is larger than the diameter, 
whereas it is dependent of demagnetic factor, as the length is 
smaller than the diameter. But the demagnetization factor is a con- 
stant about 1/4 for I<d. 


18333 (CONF-850920-13) Recent advances in practical su- 
perconductors. Larbalestier, D.C. Wisconsin Univ., Madison, WI 
(United States). [1985]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-80ER52056. From 9. in- 
ternational conference on magnet technology; Zurich (Switzerland); 
9-13 Sep 1985. Order Number DE93009010. Source: OSTI; NTIS; 
GPO Dep. 

A review is made of significant recent advances in NbTi and 
Nb3Sn composite superconductors. There have been major (50— 
100%) improvements in the critical current densities of the NbTi 
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and Nb3Sn conductors in the lasts two to three years, as well as in 
our scientific understanding of the factors controlling the current 
density. Very high current densities are being obtained in filaments 
of < 5 um dia and ultra fine (<< 1 pum) filaments of NbTi have 
been produced. Great improvements have also been made in mi- 
crostructural characterizations: advanced microstructural analyses 
using techniques such as transmission electron and scanning 
Auger microscopy are giving us good information about the mi- 
crostructure of real, high J. conductors. Studies of the transport 
current resistive transition show that the transition index n (V « I") 
can be very useful as a diagnostic for the appearance of extrinsic 
limits (such as sausaging and other filament on-uniformities) which 
obscure the intrinsic fluxoid-pinning center interaction which ulti- 
mately governs the critical current. 


18334 (CONF-8910361—1) A review of metalorganic chemi- 
cal vapor deposition of high-temperature superconducting thin 
films. Erbil, A.; Zhang, K.; Kwak, B.S.; Boyd, E.P. Georgia Inst. of 
Tech., Atlanta, GA (United States). School of Physics. [1989]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-86ER45266. From International Society for Optical 
Engineering (SPIE) conference; Santa Clara, CA (United States); 
8-13 Oct 1989. Order Number DE93005147. Source: OSTI; NTIS; 
GPO Dep. 

A status report is given on the metalorganic chemical vapor de- 
position (MOCVD) of high-temperature superconducting thin films. 
The advantages of MOCVD processing manifest themselves in the 
quality of the films produced, and in the economy of the process. 
Metalorganic precursor requirements, deposition parameters and 
film properties are discussed. Also difficulties have been identified 
in making MOCVD a manufacturing technology. To solve these 
problems, future research directions are proposed. 


18335 (CONF-9205147-, pp. 135-141) Vortex line fluctua- 
tions in high temperature superconductors. Teitel, S. (Univ. of 
Rochester, NY (US)); Li, Ying-Hong. Argonne National Lab., IL 
(United States). Jul 1992. DOE Contract FG02-89ER14017. From 
10. symposium on energy engineering sciences: synergism of 
analysis, modeling, and experiment; Argonne, IL (United States); 
11-13 May 1992. In Proceedings of the tenth symposium on energy 
engineering sciences: Synergism of analysis, modeling, and exper- 
iment. 293p. Order Number DE92018777. Source: OSTI; NTIS. 

We carry out Monte Carlo simulations of the uniformly frustrated 
three dimensional XY model, as a model for vortex line fluctuations 
in a high T-superconductor in an external magnetic field. We find 
two sharp phase transitions. The low temperature superconducting 
phase is an ordered vortex line lattice. The high temperature normal 
phase is an entangled vortex line liquid. An intermediate phase is 
found, which is characterized as a vortex line liquid of disentangied, 
approximately straight, lines. In this phase, the system displays su- 
perconducting properties in the direction parallel to the magnetic 
field, but normal behavior in planes perpendicular to the field. 


18336 (DOE/ER/40350-5) Multiple coil pulsed magnetic 
resonance method for measuring cold SSC dipole magnet 
field quality. Clark, W.G.; Moore, J.M.; Wong, W.H. California 
Univ., Los Angeles, CA (United States). [1990]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
87ER40350. (CONF-900348-24: 2. international industrialization 
symposium on the super collider (IISSC), Miami, FL (United 
States), 14-16 Mar 1990). Order Number DE93006321. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The operating principles and system architecture for a method to 
measure the magnetic field multipole expansion coefficients are de- 
scribed in the context of the needs of SSC dipole magnets. The 
operation of an 8-coil prototype system is discussed. Several of the 
most impértant technological issues that influence the design are 
identified and the basis of their resolution is explained. The new 
features of a 32-coil system presently under construction are de- 
scribed, along with estimates of its requirements for measurement 
time and data storage capacity. 


18337 (DOE/FTR-93009531) [EPAC conference activities]: 
Foreign trip report, March 21—April 7, 1992. Campisi, |.E. South- 
eastern Universities Research Association, Inc., Newport News, VA 
(United States). Continuous Electron Beam Accelerator Facility. 
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1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-84ER40150. Order Number DE93009531. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Isidoro E. Campisi was authorized to travel to Germany, Italy, 
and Switzerland during the period of March 21 through April 7, 
1992. The traveler (1) presented a paper at the EPAC conference 
in Berlin, Germany, (2) visited the INFN facility in Frascati, Italy, to 
view the LIS-A superconducting cavity, and (3) traveled to Geneva, 
Switzerland, for technical discussions with scientists at CERN. 


18338 (DOE/FTR-93010133) [Problems and solutions re- 
lated to superconducting coils]: Foreign trip report, October 
4-9, 1992. O’Meara, J.; Tuzel, W. Southeastern Universities Re- 
search Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. 15 Oct 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-84ER40150. Order Number DE93010133. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Departed on Oct 4 and returned Oct 9, 1992. CEBAF visited Ox- 
ford Instrument, Oct 5-8 1992, to discuss problems and solutions 
related to superconducting coils. 


18339 (I\C-92/277) On the superconductivity existence 
within the Hubbard model. Hoang Anh Tuan (Institute of Theoret- 
ical Physics, Hanoi (Viet Nam)); Nguyen Toan Thang; Nguyen 
Ngoc Thuan. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [10p.] Order Number DE93613987. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Hubbard model is considered within the framework of the 
new functional integral method suggested by Sarker. A dynamical 
system of equations determining the superconducting phase of the 
Hubbard model is derived. (author). 15 refs. 


18340 (IC-92/309) Orbital glass in HTSC. Kusmartsev, F.V. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [9p.] Order Number DE93613988. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The physical reasons why the orbital glass may exist in granular 
high-temperature superconductors and the existing experimental 
data appeared recently are discussed. The orbital glass is charac- 
terized by the coexistence of the orbital paramagnetic state with 
the superconducting state and occurs at small magnetic fields H < 
Heo << He1. The transition in orbital glass arises at the critical field 
Heo which is inversely proportional to the surface cross-area S of 
an average grain. In connection with theoretical predictions the 
possible experiments are proposed. (author). 10 refs. 


18341 (IC—92/358) A vibrating wire parallel to a type Il 
superconducting slab of arbitrary thickness. Saif, A.G. interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[11p.] Order Number DE93617134. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The distribution of the internal and external magnetic fields of the 
systems of a type Il superconducting infinite slab of arbitrary thick- 
ness subjected to a vibrating wire (between two vibrating wires) 
carrying a direct current are developed. The power losses on the 
surface of the slab is calculated and the role of the London pene- 
tration depth on the power losses is studied. In the limiting case, a 
satisfactory agreement with previous results are achieved. The ex- 
act analytical solutions are obtained in compact form which can 
serve the technological development. (author). 8 refs, 2 figs. 


18342 (IC-92/359) Power losses of a type Il superconduct- 
ing slab of arbitrary thickness in the presence of alternating 
current conductors. Saif, A.G. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [10p.] Order Number 
DE93617892. Source: OSTI; NTIS (US Sales Only); INIS. 

The power losses and its two constituent terms due to dissipated 
and reactive energies are developed for a system of a normal con- 
ducting wire (two wires) carrying a current parallel to a type Il 
superconducting infinite slab of arbitrary thickness. The reactive 
term is found to be either capacitively or inductively reactive. When 
the thickness of the slab tends to infinity it is found that the results 


will be in a good agreement with the previous results. (author). 7 
refs, 2 figs. 
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18343 (IC-92/360) The effect of a transport current on the 
surface barrier of an uniaxial anisotropic superconducting 
slab. Saif, A.G. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1992. [8p.] Order Number DE93617135. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The role of a transport current on the annihilation of the surface 
barrier for high temperature type |] superconducting infinite slab of 
arbitrary thickness is investigated. The London penetrating field, 
the vortex fields and the Gibbs potential are calculated. The barrier 
depends on the external field strength, the value of the transport 
current flowing through the slab and the orientation of the external 
field. An agreement of our results with the previous one in some 
cases is found. (author). 9 refs, 1 fig. 


18344 (IC—92/361) Effects of a vibrating wire carrying DC 
current on a moving type Il superconducting slab of arbitrary 
thickness. Saif, A.G. International Centre for Theoretical Physics, 
Trieste (italy). Oct 1992. [8p.] Order Number DE93617136. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A modified London equation is developed to study the system of 
a vibrating wire (two vibrating wires) carrying a direct current paral- 
lel to a moving type Il superconducting infinite slab of arbitrary 
thickness. Exact solutions of the magnetic vector potential inside 
and outside the superconducting sample are obtained. Moreover, 
exact integral expression of power losses is obtained. These ana- 
lytical solutions can be used for testing of the superconducting 
slabs in motion and the related problems of losses of moving su- 
perconductors. A good agreement with previous results is found in 
some limited cases. (author). 10 refs. 


18345 (IC—92/362) Surface barrier of a uniaxial anisotropic 
type Il superconducting cylinder. Saif, A.G. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1992. [9p.] Order Num- 
ber DE93617137. Source: OSTI; NTIS (US Sales Only); INIS. 

The analytical solutions of the anisotropic London equation are 
developed for the cylindrical type || superconductors. By using 
these solutions (the London penetrating field and vortex fields) the 
Gibbs free energy and the superheating field are calculated. The 
annihilation of the surface barrier by the transport current is found. 
(author). 7 refs. 


18346 (I\C-92/373) Simulation of the vortex motion in the 
high T. superconductors. Dong Jinming. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [13p.] Order Number 
DE93617138. Source: OSTI; NTIS (US Sales Only); INIS. 

id and 2d simulations of the single vortex dynamics in the pres- 
ence of random pinning potential and periodical one have been 
carried out. It is shown that the randomness of the pinning sites 
distribution does not have considerable effect on the transport 
properties such as |-V characteristics of the high T. superconduc- 
tors, which has been widely discussed in the approximation of a 
periodical pinning potential using analytical method. The random- 
ness effect probably only reduces the vortex diffusing mobility more 
below the depinning current value, which is more obvious at lower 
temperature. (author). 12 refs, 4 figs. 


18347 (1\C-92/375) The spiral phase and the spin liquid 
state in the t-J-J’ model. Feng Shiping. International Centre for 
Theoretical Physics, Trieste (italy). Nov 1992. [17p.] Order Number 
DE93617139. Source: OSTI; NTIS (US Sales Only); INIS. 

The possible spin liquid state and phase separation are studied 
in the framework of t-J-J’ model (frustrated t-J model) by using the 
Schwinger boson mean field theory. It is shown that both the dop- 
ing and quantum fluctuation of spins, which are treated on the 
same footing, favor the spin liquid state. Away from half-filling, the 
phase separation is still present for any values of t/J, and J’/J in 
the case of spin S=1/2, but the tendency to diminish the range of 
the phase separation is induced due to the quantum fluctuation of 
spins. (author). 15 refs, 6 figs. 


18348 (I\C-92/377) Slave particle studies of the electron 
momentum distribution in the electron momentum distribution 
in the low dimensional t-J model. Feng Shiping (International 
Centre for Theoretical Physics, Trieste (Italy)); Su, Z.B.; Yu, L; 
Wu, J.B. International Centre for Theoretical Physics, Trieste (Italy). 





Nov 1992. [28p.] Order Number DE93617129. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The electron momentum distribution function in the t-J model is 
studied in the framework of slave particle approach. Within the de- 
coupling scheme used in the gauge field and related theories, we 
treated formally phase and amplitude fluctuations as well as con- 
straints without further approximations. Our result indicates that the 
electron Fermi surface observed in the high-resolution angle- 
resolved photoemission and inverse photoemission experiments 
cannot be explained within this framework, and the sum rule for 
the physical electron is not obeyed. A correct scaling behavior of 
the electron momentum distribution function near k~kp and k~3 Ke 
in one dimension can be reproduced by considering the nonlocal 
string fields (Z.Y. Weng et al., Phys. Rev. B45, 7850 (1992)), but 
the overall momentum distribution is still not correct, at least at the 
mean field level. (author). 39 refs, 3 figs. 


18349 (\C-92/378) The Haldane energy gap of a doped 
linear-chain Heisenberg antiferromagnet. Lu Zhongyi (Chinese 
Academy of Sciences, Beijing (China). Inst. of Theoretical Physics); 
Su Zhaobin; Yu Lu. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1992. [12p.] Order Number DE93617130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using the valence-bond-solid (VBS) approach and the Schwinger 
boson mean field approximation, we study the dependence of the 
Haldane gap of a spin-1 linear chain Heisenberg antiferromagnet 
on impurity doping with different spins. The impurity spins affect 
the singlet pairing order parameter A and the constraint factor 4. 
As a result, the Haldane gap is reduced by a factor = n,°/°, with n; 
as the impurity concentration, and eventually collapses at nj~1/é 
with € as the VBS correlation length. This theoretical prediction can 
be verified by neutron scattering experiments. (author). 22 refs. 


18350 (IC-92/380) Localized excitations in competing 
bond-order-wave, charge-density-wave and spin-density-wave 
systems Il: Competing charge-density-wave and spin-density- 
wave. Wang Wenzheng (International Centre for Theoretical 
Physics, Trieste (Italy)); Su Zhaobin; Yu Lu; Wang Chuilin. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. 
[87p.] Order Number DE93617131. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The extended Peierls-Hubbard model is used to study the com- 
petition of the spin-density-wave (SDW) and charge-density-wave 
(CDW) states as well as the attendant localized excitations in 
quasi-one-dimensional systems like MX-chains. The ground state 
properties are first studied as a function of the Coulomb interaction 
U and the on-site electron-phonon coupling A2. The SDW state 
dominates in the region of large U and small A2, while the CDW 
state prevails in the opposite limit. In the intermediate region these 
two states compete with each other, one being stable, whereas the 
other being metastable. The localized excitations (polarons and ex- 
citons) are studied in detail in each region using the Bogoliubov-de 
Gennes formalism. The self-trapped excitons (STE) in the CDW 
dominating regime contain locally non-vanishing SDW distortions 
and vice versa. As A> increases, the number of bound states 
changes from two to four for the exciton case and from two to 
three for the polaron case. Upon its further increase, one type of 
STE with a certain pattern of SDW distortion and charge transfer is 
transforming into another type of STE with a different pattern. The 
possibilities of verifying the ground state properties in optical and 
transport experiments and identifying these local excitations in Ra- 
man and ENDOR measurements are discussed. (author). 25 refs, 
11 figs. 


18351 (INIS-mf-14127) Physical analytics of high- 
temperature superconductors. Final report. Kurz, H. Technische 
Hochschule Aachen (Germany). Lehrstuhl und Inst. fuer Halbleit- 
ertechnik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). [1992]. 80p. (In German). Contract BMFT 
13N5487. Order Number DE93774709. Source: OSTI; NTIS (US 
Sales Only); INIS. 

SEM, EPMA and SNMS have been used intensively for on-line 
analysis of the material parameters in high temperature supercon- 
ductor synthesis. A new optical measurement technique has been 
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invented. Ultra short laser pulses have been used to visualize opti- 
cal phonon oscillations of high temperature superconductors. 
Structuring of high temperature superconductors have been investi- 
gated in the micron- and submicron range. Quality standards and 
specifications of high temperature superconductors have been es- 
tablished for microelectronic applications. (orig.) With 20 refs., 3 
tabs., 67 figs. 


18352 (JINR-E-14-91-542) Tunable IR synchrotron light 
source of high luminosity for spectroscopic investigations of 
HTSC materials. Kuz’min, E.S. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Dept. of New Acceleration Methods); 
Skintej, N.R.; Tyutyunnikov, S.I.; Shalyapin, V.N. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [10p.] Order 
Number DE93616559. Source: OSTI; NTIS (US Sales Only); INIS. 

A pulsed electron ring accelerator is proposed to be used for 
submillimetre spectroscopy of high-Tc superconductors (HTSC), 
namely for energy gap measurements by film transmission spectra. 
The calculations are based on the fact that during the formation of 
the electron ring in the pulsed accumulator the short-wave bound- 
ary of the SR spectrum moves towards shorter wavelengths so 
that time interval of 1 ms corresponds to the scanning of the 
10-100 zm wavelength range. It is shown by calculations that two- 
channel registration of the radiation, passed through a HTSC film 
allows one to find the value of the energy gap in the range of 15- 
28 meV with the accuracy about 10%. 9 refs.; 6 figs. 


18353 (JINR-E—17-91-438) Critical currents in YBaCuO- 
ceramics. Obukhov, Yu.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1991. [6p.] Order 
Number DE93617140. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Journal of Superconductivity. 

The magnetization measurements on a ceramic YBaCuO sample 
were carried out. The M(H,T) dependence has demonstrated some 
peculiarities which we suppose to be connected with Hj, Hi, Hey 
fields. By analyzing the magnetization in the field region between 
Hj; and Hj within the frame of the critical state model one can 
found the dependence of the intergranular critical current density 
on field and temperature. 6 refs.; 6 figs. 


18354 (JINR-R—-14-91-144) The experimental verification of 
the possibility to use synchrotron radiation for infrared spec- 
troscopy in high temperature superconductors. Tyutyunnikov, 
S.1.; Shalyapin, V.N.; Shvetsov, V.S.; Shcheulin, A.S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1991. [18p.] (in 
Russian). Order Number DE93617144. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The experimental results on measuring the synchrotron radiation 
power of the electron ring with parameters: the electron number - 
(3-5)x10'?, the electron ring radius - 3-8 cm, the electron energy - 
10-20 MeV, the impulse duration - 10 mc are presented. The mea- 
surements are made in the wave length range of the infrared (IR) 
radiation 2-400 um. The manymirror optical system for the radia- 
tion focusing and escaping are used. The experimental and 
theoretical values of the radiation power density on the 300 um 
wave length are equal to 6x10~*, that is by some orders higher 
than the power of the well-known sources. The possibility to create 
the IR-spectrometer with unique parameters for investigations in 
the solid state physics is shown. 4 refs.; 11 figs.; 1 tab. 


18355 (KFTI-91-11) To the theory of triplet pairing in 
Fermi-liquid model. Isaev, A.A.; Peletminskij, S.V. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1991. [13p.] (In Russian). Order Number DE93621770. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A Fermi-liquid approach based on generalization of self- 
consistent field method to superfluid systems with triplet pairing is 
developed. Theory of Fermi-liquid for normal and superfluid states 
is based on a general expression for energy as a functional of nor- 
mal and abnormal quasi-particle distribution functions. Under 
condition of thermodynamic potential minimum for a system, equa- 
tions of self-consistency in triplet case describing superfluid phases 
with different symmetry properties are obtained. A detailed analysis 
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of these equations for unitary and non-unitary sates of superfluid 


Fermi-liquid is made. 7 refs. (author). 


18356 (LBL-33039) Superconducting submillimeter and 
millimeter wave detectors. Nahum, M. Lawrence Berkeley Lab., 
CA (United States). 20 Oct 1992. 133p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
Order Number DE93007656. Source: OSTI; NTIS; GPO Dep. 

The series of projects described in this dissertation was stimu- 
lated by the discovery of high temperature superconductivity. Our 
goal was to develop useful applications which would be competitive 
with the current state of technology. The high-T,microbolometer 
was developed into the most sensitive direct detector of millimeter 
waves, when operated at liquid nitrogen temperatures. The thermal 
boundary resistance of thin YBapCu307_, films was subsequently 
measured and provided direct evidence for the bolometric response 
of high-T. films to fast (ns) laser pulses. The low-T,microbolometer 
was developed and used to make the first direct measurements of 
the frequency dependent optical efficiency of planar lithographed 
antennas. The hot-electron microbolometer was invented less than 
a year prior to the writing of this dissertation. Our analysis, pre- 
sented here, indicates that it should be possible to attain up to two 
orders of magnitude higher sensitivity than that of the best avail- 
able direct detectors when operated at the same temperature. The 
temperature readout scheme for this device could also be used to 
measure the intrinsic interaction between electrons and phonons in 
a metal with a sensitivity that is five orders of magnitude better 
than in previous measurements. Preliminary measurements of 
quasiparticle trapping effects at the interface between a metal and 
a superconductor are also presented. 


18357 (NEI-NO-298) Studies of the interaction between a 
magnet and a High T, Superconductor. Yang, Z. Oslo Univ. 
(Norway). 1991. 79p. Order Number DE93615911. Source: OSTI; 
NTIS; INIS. 

Reprints of eight previously printed papers are attached. 

This dissertation consists of two parts. The last part is eight 
research papers which involve topics related to High T. supercon- 
ductor (HTSC) studies. The main topic describes the interaction 
between a permanent magnet and a HTSC studied by a mechani- 
cal pendulum. The first part of the dissertation has two purposes. 
One is to give a brief introduction and background to the research 
papers, and the other is to outline the scientific findings from the 
HTSC studies. 94 refs., 2 figs. 


18358 
T-superconductors]: Foreign trip report, November 6-20, 
1992. Kroeger, D.M. Oak Ridge Nationa! Lab., TN (United States). 
18 Dec 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009571. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in the Fifth U.S./Japan Workshop on 
High-T, Superconductors and in a tour of government and indus- 
trial laboratories organized by the Science and Technology Agency 
(STA) of Japan. The traveler attended the Fifth International Sym- 
posium on Superconductivity, sponsored by the International 
Superconductivity Technology Center (ISTEC). 


18359 (ORNU/HTSPC-4) ORNL Superconducting Technol- 
ogy Program for Electric Energy Systems: Annual report for 
FY 1992. Hawsey, R.A. (comp.). Oak Ridge National Lab., TN 
(United States). Feb 1993. 77p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93009588. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) Superconducting 
Technology Program is conducted as part of a national effort by 
the US Department of Energy's (DOE's) Office of Conservation and 
Renewable Energy to develop the technology base needed by US 
industry for commercial development of electric power applications 
of high-temperature superconductivity. The two major elements of 
this program are wire development and systems development. This 
document describes the major research and development activities 
for this program together with related accomplishments. The tech- 
nical progress reported was summarized from information prepared 
for the FY 1992 Peer Review of Projects, conducted by DOE’s Of- 
fice of Program Analysis, Office of Energy Research. This ORNL 


(ORNL/FTR-4507) [Superconductivity and  high- 
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program is highly leveraged by the staff and other resources of US 
industry and universities. Interlaboratory teams are also in place on 
a number of industry-driven projects. Patent disclosures, working 
group meetings, staff exchanges, and joint publications and pre- 
sentations ensure that there is technology transfer to US industry. 
Working together, the collaborative teams are making tremendous 
progress in solving the scientific and technical issues necessary for 
the commercialization of long lengths of practical high-temperature 
superconductor wire and wire products. 


665420 Superfiuidity 


18360 (CEA-CONF—11187) Dissipative flow of superfluid 
“He through a small orifice by quantum and thermal nucle- 
ation of vortices. Avenel, O. (CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat Condense, 
les Atomes et les Molecules); Ihas, G.G. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat 
Condense, les Atomes et les Molecules. 1992. [10p.] (CONF- 
9206305—-: Symposium on quantum fluids and solids, University 
Park, PA (United States), 15-19 Jun 1992). Order Number 
DE93618915. Source: OSTI; NTIS (US Sales Only); INIS. 

Flow measurements in ultra-pure *He through a micron-size ori- 
fice at millikelvin temperatures show the transition from thermal to 
quantum nucleation of nanometer-size vortices below a crossover 
temperature of 0.147 K. Detailed analysis, similar to that done for 
macroscopic quantum tunnelling in superconducting junctions, 
yields parameters which accurately predict the mean value and the 
distribution width of the critical velocities at all temperatures. These 
observations establish the close relationship between this type of 
critical flow and negative ion motion in superfluid *He and strongly 
suggest that the underlying mechanism is identical. 


18361 (INIS-mf-13481) The static structure factor of liquid 
“He: some new aspects. Khalil, K.Y. University of Jordan, Am- 
man (Jordan). Aug 1986. [94p.] Order Number DE93620206. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The thesis is concerned with three complementary problems. 
The first deals with a new interpretation of the elusive nature of the 
roton. This is motivated by the observation that the ‘rotonic’ mini- 
mum in the dispersion curve, which is intimately related to the 
principal peak of the static structure factor, is a common feature 
not only for He Il but also for He | and almost all other condensed 
systems. The second problem concerns the precise asymptotic be- 
haviour of the pair correlation function for liquid sup 4 He, whose 
Fourier transform is essentially the long-wavelength liquid structure 
factor. The third problem deals with the implications of this new 
formulation as related to Bose-Einstein condensation and superflu- 
idity, as well as to other physical properties of the system. The 
thesis concludes with a partial list of open problems and with two 
possible extensions, including a complete development of an 
exceedingly simple method for determining the second virial coeffi- 
cient of the sup 4 He gas over a wide temperature range. 122 
refs., 2 figs., 5 tabs. (A.M.H). 


18362 (ITF-91-74) On the doubling of hydrodynamic theo- 
rems in relativistic theory of superfluidity. Fomin, P.l.; 
Vil’chinskij, S.1. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoretich- 
eskoj Fiziki. 1991. [12p.] (In Russian). Order Number DE93617895. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using the equations of relativistic theory of superfluidity we 
consider the basic hydrodynamic theorems for two-component su- 
perfluons system in the non-dissipative approximation. We show 
that the number of basic theorems is doubled as compared to that 
in one-component relativistic hydrodynamics. 6 refs. (author). 


18363 (KFTI-91-31) Non-linear effects in vortex viscous 
flow in superconductors-role of finite heat removal velocity. 
Bezuglyj, A.l.; Shklovskij, V.A. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [5p.] (In Russian). Order 
Number DE93621785. Source: OSTI; NTIS (US Sales Only); INIS. 

The role of finite heat removal velocity in experiments on non- 
linear effects in vortex viscous flow in superconducting films near 
critical temperature was investigated. It was shown that the 
account of thermal effects permits to explain the experimentally ob- 
served dependence of electron energy relaxation time and current 





break-down in voltage-current characteristic from magnetic field 
value. 5 refs.; 1 fig. (author). 


665430 Other Topics in Quantum Fluids and Solids 
Refer also to citation(s) 17842 


18364 (IC—92/276) On a new functional integral formalism 
for Hubbard model. Hoang Anh Tuan (institute of Theoretical 
Physics, Hanoi (Viet Nam)); Nguyen Toan Thang; Nguyen Ngoc 
Thuan. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1992. [6p.] Order Number DE93614017. Source: OSTI; NTIS 
(US Sales Only); INIS. 

By using the functional integral perturbative theory proposed by 
Sarker we have derived the system of self-consistent equations for 
renormalized Green function of electron in strongly correlated elec- 
tron system. (author). 13 refs. 


70 PLASMA PHYSICS AND FUSION 


7003 Plasma Physics and Fusion Research 
Refer also to citation(s) 18515, 18532, 18562, 18564, 18568 


18365 (BARC—1992/P/001) Laser and Plasma Technology 
Division : annual report 1991. Bhabha Atomic Research Centre, 
Bombay (india). 1992. [139p.] Order Number DE93618800. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A brief account of the research and development (R and D) ac- 
tivities carried out by Laser and Plasma Technology Division, 
Bhabha Atomic Research Centre, Bombay during 1991 is pre- 
sented. The R and D activities are reported under the headings (1) 
Laser Activities, (2) Thermal Plasma Activities, (3) Electron Beam 
Activities and (4) Divisional Workshop Activities. List of publications 
is given at the end of each activity heading. 


18366 (CEA-N-2708) Linear study of Kelvin-Helmholtz in- 
stability for a viscous compressible fluid. Hallo, L.; Gauthier, S. 
CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges 
(France). 1992. [52p.] (In French). Order Number DE93617838. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The linear phase of the process leading to a developed turbu- 
lence is particularly important for the study of flow stability. A 
Galerkin spectral method adapted to the study of the mixture layer 
of one fluid is proposed trom a sheared initial velocity profile. An 
algebraic mapping is developed to improve accuracy near high 
gradient zone. Validation is obtained by analytic methods for non- 
viscous flow and multi-domain spectral methods for viscous and 
compressible flow. Rates of growth are presented for subsonic and 
slightly supersonic flow. An extension of the method is presented 
for the study of the linear stability of a mixture with variable con- 
centration and transport properties. 


18367 (CFFTP-G-8923) Plasma boundary phenomena in 
tokamaks: A review submitted to Nuclear Fusion. Stangeby, 
P.C. (Toronto Univ., ON (Canada). Inst. for Aerospace Studies); 
McCracken, G.M. Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Jun 1989. [284p.] Order Number 
DE93613683. Source: OSTI; NTIS (US Sales Only); INIS. 

The focus of this review is on processes occurring at the edge, 
and on the connection between boundary plasma - the scrape-off 
layer (SOL) and the radiating layer - and central plasma pro- 
cesses. Techniques used for edge diagnosis are reviewed and 
basic experimental information (ne and T.) is summarized. Simple 
models of the SOL are summarized, and the most important effects 
of the boundary plasma - the influence on the fuel particles, impuri- 
ties, and energy - on tokamak operation dealt with. Methods of 
manipulating and controlling edge conditions in tokamaks and the 
experimental data base for the edge during auxiliary heating of 
tokamaks are reviewed. Fluctuations and asymmetries at the edge 
are also covered. (9 tabs., 134 figs., 879 refs.). 


18368 (CFFTP-G-9041) Impurity transport at the plasma 
edge. Stangeby, P.C. (Toronto Univ., ON (Canada). Inst. for 
Aerospace Studies). Canadian Fusion Fuels Technology Project, 
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Toronto, ON (Canada). Jun 1990. [57p.] Order 
DE93613684. Source: OSTI; NTIS (US Sales Only); INIS. 
Of the three major links in the chain connecting plasma edge 
conditions to central impurity levels - production; edge transport; 
and, central transport - edge transport is the weakest link in that it 
is the most complex, least understood and hardest to measure di- 
rectly. A large number of edge impurity measurements can be 
made, however, which when interpreted in conjunction with an 
edge impurity transport model can improve understanding and in- 
crease confidence in prediction. These quantities include 3-D 
spatial distributions of impurity densities and impurity temperatures 
in the successive stages of ionization from the neutral state to full 
ionization. Some examples of such experiments carried out in JET 
and TEXTOR and their interpretation using a Monte Carlo impurity 
transport code are presented. The field remains in an early state of 
development and ultimate quantities, such as the central impurity 
density, can only be explained/predicted to within uncertainty fac- 
tors, typically greater than two. Examples are given of modelling 
the central Z,4 in JET ohmic discharges employing carbon or beryl- 
lium toroidal limiters. A new definition of ‘impurity screening’ is 
presented with the objective of finding a convenient quantitative re- 
lation between edge plasma conditions and central impurity levels. 


18369 (CNIC—00513) Numerical simulation and analysis of 
experimental results on stimulated Raman scattering in laser- 
plasma hohliraum targets. Zhang Jiatai (inst. of Applied Phys. 
and Computational Mathematics, Beijing (China)); Xu Linbao; 
Chang Tieqiang; Zhang Shugui; Nie Xiaobo; Wang Shihong; Wang 
Weixing. China Nuclear Information Centre, Beijing, BJ (China). 
Aug 1991. [12p.] (In Chinese). (IAPCM—0018.). Order Number 
DE93613719. Source: OSTI; NTIS (US Sales Only); INIS. 

By using 3/2-D particle simulation code, the stimulated Raman 
scattering (SRS) in planar and hohlraum targets is studied. Evalua- 
tions of linear growth rate of scattering electromagnetic waves and 
Langmuir waves and nonlinear saturation are obtained in detail. 
Other results such as electron distribution function, electron tem- 
perature and the fraction of super hot-electrons produced by SRS 
are also given. The density distribution in the underdense coronal 
plasma region is determined by the analysis of SRS spectrum. 
These theoretical results are in agreement with experimental ob- 
servations from the Shenguang-12 Nd-glass laser facility. 


18370 (CNIC—00569) The anomalous transport caused by 
particles transverse drift. Wang Maoquan (Inst. of Plasma Phys., 
Academia Sinica, Hefei (China)). China Nuclear Information Cen- 
tre, Beijing, BJ (China). Jan 1992. [8p.] (ASIPP-0028.). Order 
Number DE93613685. Source: OSTI; NTIS (US Sales Only); INIS. 

The plasma anomalous transport caused by particles transverse 
drift in a system has been completed, in which the magnetic sur- 
faces are disrupted by a stochastic perturbation of magnetic field. 
In ergodic region the motion equation can be written in Langevin 
equation and diffusion coefficient D perpendicular can be obtained 
from Fokker-Planck model. Comparing with another diffusion coeffi- 
cient D perpendicular derived by the diffusion of field lines in the 
quasilinear approximation, the D perpendicular obtained from 
Fokker-Planck model has the similar form and same order of mag- 
nitude. The two D perpendicular 's are supplement to each other. 
Only when they are combined into one, will the result be com- 
pleted. 


18371 (CNIC—00576) Effect of LHCD (low hybrid current 
drive) on tearing mode instability. Sheng Zhengming (inst. of 
Plasma Phys., Academia Sinica, Hefei (China)); Xiang Nong; Yu 
Guoyang. China Nuclear Information Centre, Beijing, BU (China). 
Jan 1992. [5p.}] (ASIPP-0029.). Order Number DE93613700. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Effect of LHCD (low hybrid current drive) on tearing mode insta- 
bility is investigated through both kinetic and MHD approaches. In 
linear kinetic theory, the response of the fast electrons driven by 
LHCD to the tearing mode perturbations results in reductions of 
both the growth rate and the width of the perturbative layer of tear- 
ing mode in collisional as well as semi-collisional regimes. From 
MHD theory and LHCD simulation in tokamak geometry, it is 
shown that LHCD leads to both modification of the current profile 
and outward shift of the rational surfaces and hence to variation of 
6'of the tearing mode. Mostly LHCD plays a stabilizing role against 
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tearing modes. However under some conditions considered, LHCD 
can stabilize tearing modes in higher-qa plasma while destabilize it 
in lower-qa case, which is in a qualitative agreement with some ex- 
perimental observation. 


18372 (CNIC—00577) LHCD (low hybrid current drive) ex- 
periment on the HT-6B tokamak. LHCD Group and HT-6B Group 
collabrated. Academia Sinica, Hefei, AH (China). Inst. of Plasma 
Physics; China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1992. [7p.] (ASIPP-0030.). Order Number DE93613720. 
Source: OSTI; NTIS (US Sales Only); INIS. 

LHCD (lower hybrid current drive) experiment was performed on 
the HT-6B tokamak recently. The RF(radio frequency) system con- 
sisted of a 100 kW, 2.45 GHz power source and a multi-junction 
antenna with relative narrow power spectrum. At relative high den- 
sity, n~0.2 (10'°m—-®kA/kKW) was achieved. The MHD modes and 
sawteeth were strongly affected by LHW(low hybrid wave). 


18373 (CNIC—00582) Numerical method of singular prob- 
lems on singular integrals. Zhao Huaiguo (Southwestern inst. of 
Phys., Sichuan (China)); Mou Zongze. China Nuclear Information 
Centre, Beijing, BJ (China). Feb 1992. [12p.] (SIP-0047.). Order 
Number DE93613654. Source: OSTI; NTIS (US Sales Only); INIS. 

As first part on the numerical research of singular problems, a 
numerical method is proposed for singular integrals. It is shown 
that the procedure is quite powerful for solving physics calculation 
with singularity such as the plasma dispersion function. Useful 
quadrature formulas for some class of the singular integrals are 
derived. In general, integrals with more complex singularities can 
be dealt by this method easily. 


18374 (CONF-9205147-, pp. 251-258) Diagnostics of 
nonequilibrium effects in thermal plasmas. Kruger, C.H. (Stan- 
ford Univ., CA (US)); Owano, T.G.; Gordon, M.; Laux, C. Argonne 
National Lab., IL (United States). Jul 1992. From 10. symposium 
on energy engineering sciences: synergism of analysis, modeling, 
and experiment; Argonne, IL (United States); 11-13 May 1992. In 


Proceedings of the tenth symposium on energy engineering sci- 


ences: Synergism of analysis, modeling, and experiment. 
Order Number DE92018777. Source: OSTI; NTIS. 

An assessment is made of the occurrence, nature, and effects of 
nonequilibrium in ‘thermal’ plasmas at atmospheric pressure, 
ranging from high-temperature highly ionized plasmas to lower- 
temperature molecular gases. Particular attention is directed to 
recombining plasmas, which occur in many plasma-chemistry appli- 
cations, where the electron density significantly exceeds its 
equilibrium value with respect to the groundstate. For an atomic ar- 
gon plasma, experiments with a 50 kW inductively coupled plasma 
and optical diagnostics support a partial-equilibrium hypothesis 
where the bound and free electrons are mutually equilibrated, but 
elevated with respect to the ground state, for a range of moderate- 
temperature conditions of interest. Under those circumstances, 
radiation from the plasma can be substantially enhanced from its 
equilibrium value and diluent (N2,H2) is added to the recombining 
argon plasma, excited state populations are observed to be 
“quenched”, the partial-equilibrium approximation breaks down, and 
the Boltzmann temperature based on ratios of excited state num- 
ber densities is no longer useful. However, elevated electron 
densities and enhanced radiation can still be present. This quench- 
ing is interpreted in terms of a two-species collisional/radiative 
model which allows for near-resonant transfer of bound electronic 
energy between the species. Under such circumstances, which are 
of considerable practical importance, direct temperature measure- 
ments are recommended. To this end, the wavelength dependence 
of two-body recombination radiation in the UV is used as a direct 
measurement of the electron temperature. For rotational tempera- 
ture and species concentrations we are exploring laser induced 
fluorescence and degenerate four wave mixing. 


293p. 


18375 (CONF-9206263—) Coherent structures In tokamak 
plasmas workshop: Proceedings. Koniges, A.E. (Lawrence Liv- 
ermore National Lab., CA (United States)); Craddock, G.G. 
(comps.); Diamond, P.H. (comp.). Lawrence Livermore National 
Lab., CA (United States). Aug 1992. 225p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
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From 1. workshop on coherent structures in tokamak piasmas; Liv- 
ermore, CA (United States); 2-3 Jun 1992. Order Number 
DE93009558. Source: OSTI; NTIS; INIS; GPO Dep. 

Coherent structures have the potential to impact a variety of the- 
oretical and experimental aspects of tokamak plasma confinement. 
This includes the basic processes controlling plasma transport, 
propagation and efficiency of external mechanisms such as wave 
heating and the accuracy of plasma diagnostics. While the role of 
coherent structures in fluid dynamics is better understood, this is a 
new topic for consideration by plasma physicists. This informal 
workshop arose out of the need to identify the magnitude of struc- 
tures in tokamaks and in doing so, to bring together for the first 
time the surprisingly large number of plasma researchers currently 
involved in work relating to coherent structures. The primary 
purpose of the workshop, in addition to the dissemination of infor- 
mation, was to develop formal and informal collaborations, set the 
stage for future formation of a coherent structures working group or 
focus area under the heading of the Tokamak Transport Task 
Force, and to evaluate the need for future workshops on coherent 
structures. The workshop was concentrated in four basic areas 
with a keynote talk in each area as well as 10 additional presenta- 
tions. The issues of discussion in each of these areas was as 
follows: Theory - Develop a definition of structures and coherent 
as it applies to plasmas. Experiment - Review current experiments 
looking for structures in tokamaks, discuss experimental proce- 
dures for finding structures, discuss new experiments and 
techniques. Fluids - Determine how best to utilize the resource of 
information available from the fluids community both on the theo- 
retical and experimental issues pertaining to coherent structures in 
plasmas. Computation - Discuss computational aspects of studying 
coherent structures in plasmas as they relate to both experimental 
detection and theoretical modeling. 


18376 (CONF-9210321-1) Coherent and semi-coherent 
neutron transfer reactions. Hagelstein, P.L. Massachusetts Inst. 
of Tech., Cambridge, MA (United States). Research Lab. of Elec- 
tronics. [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER14012. From ICCF3 
conference; Nagoya (Japan); Oct 1992. Order Number 
DE93008336. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron transfer reactions are proposed to account for anoma- 
lies reported in Pons-Fleischmann experiments. The prototypical 
reaction involves the transfer of a neutron (mediated by low fre- 
quency electric or magnetic fields) from a donor nucleus to virtual 
continuum states, followed by the capture of the virtual neutron by 
an acceptor nucleus. In this work we summarize basic principies, 
recent results and the ultimate goals of the theoretical effort. 


18377 (CTH-IEFT-PP—1992-11) Formation of hot ion popu- 
lations in fusion plasmas by close collisions with fast 
particles. Helander, P. (Chalmers Univ. of Technology, Goeteborg 
(Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics); Lisak, M.; Ryutov, D.D. Chalmers Univ. of Technology, 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics. 1992. [26p.] Order Number DE93617817. Source: 
OSTI; NTIS; INIS. 

As fusion-generated a-particles or RF-heated minority ions in a 
fusion plasma collide with impurity ions, the latter can be acceler- 
ated to energies of several MeV, a fact which may be useful for 
diagnostic purposes. In this study, the source strength and the 
distribution function of the hot ion population thus created is calcu- 
lated. Account is taken to the effects of nuclear elastic scattering 
and velocity-space anisotropy. In addition, the distribution of near- 
7-MeV a-particles formed in close collisions between 3.5 MeV 
a-particiles is determined. (au) (20 refs.). 


18378 (CTH-IEFT-PP—1992-19) Parametric excitation of 
drift waves in a sheared slab geometry. Vranjes, J.; Weiland, J. 
Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. for Elec- 
tromagnetic Field Theory and Plasma Physics. [1992]. [14p.] Order 
Number DE93617839. Source: OSTI; NTIS; INIS. 

The threshold for parametric excitation of drift waves in a 
sheared slab geometry is calculated for a pump wave that is a 
standing wave along the magnetic field, using the Hasegawa-Mima 
nonlinearity. The shear damping is counteracted by the parametric 





coupling and the eigenvalue problem is solved analytically using 
Taylor's strong coupling approximation. (au). 


18379 (CTH-IEFT-PP—1992-21) Explosive instabilities of 
reaction-diffusion equations including pinch effects. Wilheims- 
son, H. Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. 
for Electromagnetic Field Theory and Plasma Physics. [1992]. 
[12p.] Order Number DE93617840. Source: OSTI; NTIS; INIS. 

Particular solutions of reaction-diffusion equations for tempera- 
ture are obtained for explosively unstable situations. As a result of 
the interplay between inertial, diffusion, pinch and source pro- 
cesses certain ‘bell-shaped’ distributions may grow explosively in 
time with preserved shape of the spatial distribution. The effect of 
the pinch, which requires a density inhomogeneity, is found to di- 
minish the effect of diffusion, or inversely to support the inertial and 
source processes in creating the explosion. The results may be de- 
scribed in terms of elliptic integrals or. more simply, by means of 
expansions in the spatial coordinate. An application is the tempera- 
ture evolution of a burning fusion plasma. (au) (18 refs.). 


18380 (CTH-IEFT-PP—1992-22) Influence of sawtooth oscil- 
lations of fast ion spatial distribution. Anderson, D. (Chalmers 
Univ. of Technology, Gothenburg (Sweden). Inst. for Electromag- 
netic Field Theory and Plasma Physics); Lisak, M.; Wising, F.; 
Kolesnichenko, Ya.|.; Yakovenko, Yu.V. Chalmers Univ. of Technol- 
ogy, Goeteborg (Sweden). Inst. for Electromagnetic Field Theory 
and Plasma Physics. [1992]. [125p.] Order Number DE93617818. 
Source: OSTI; NTIS; INIS. 

Recent measurements of global as well as line integrated neu- 
tron emission generated during NBI heating on JET have provided 
significant information on the influence of sawtooth oscillations on 
injected ions. The measurements have been analysed tomographi- 
cally to deduce the spatial distribution of the neutron emission 
before and after the sawtooth crash, and the results indicate that 
the fast ions are expelled from the plasma core during crashes. 
The present report summarizes the theoretical work performed 
within the JET contract JTI/13435, the final aim of which is to try to 
interpret the mentioned experimental results. The analysis involves 
analytical as well as numerical calculations. A new model of saw- 
tooth crashes with q. below unity is presented, based on the 
models of Kadomtsev and Wesson. The analytical results for the 
changes in global and local neutron emissivity at the sawtooth 
crash are in qualitative agreement with experimental results. The 
new model predicts stronger redistribution of the neutron emissiv- 
ity, but a smaller change of global emissivity than the Kadomtsev 
model. A detailed numerical investigation of the sawtooth induced 
change in neutron emissivity is also made. The Fokker-Planck 
equation is used to calculate the distribution function of the injected 
fast ions before the crash and the models are used to find the 
change of both beam and plasma parameters due to the crash. 
The radial distributions of the neutron emissivity before and after 
the crash are then calculated and used for integration along the 
lines-of-sight of the neutron profile monitor on JET. The flux sur- 
face geometry obtained from MHD equilibrium calculations is used 
during the integration. Both the Kadomtsev model and the model 
suggested here are found to be consistent with the experimentally 
observed change in neutron emissivity provided the q(r)-profile is 
chosen properly. (au). 


18381 (CTH-IEFT-PP—1992-28) Fluid analysis of the colli- 
sionless MHD ballooning mode branch in tokamaks. Nordman, 
H.; Jhowry, B.; Weiland, J. Chalmers Univ. of Technology, Goete- 
borg (Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics. [1992]. [17p.] Order Number DE93621652. Source: OSTI; 
NTIS; INIS. 

The stability of electromagnetic ballooning modes is investigated 
using a toroidal two-fluid model allowing for arbitrary L,/L6 (the 
characteristic scale lengths of density and magnetic field inhomo- 
geneities). The ballooning mode equation is solved numerically and 
the two-fluid and magnethohydrodynamic stability properties are 
discussed and compared. The perpendicular compressibility 
strongly reduce the growthrate and for L7/LG ~ Lr/Lr = 1, the 
mode is completely stabilized. (au). 
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18382 (DOE/ER/13447-5) Investigations and calculations 
toward increasing the efficiency of muon catalyzed fusion: Fi- 
nal report, May 1, 1989-November 30, 1989. Monkhorst, H.J. 
Florida Univ., Gainesville, FL (United States). Dept. of Physics. 
Nov 1989. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-85ER13447. Order Number 
DE93010919. Source: OSTI; NTIS; INIS; GPO Dep. 

A brief summary of results during this report period is given. 
Some of the topics investigated includes: (1) calculations of stick- 
ing fractions and d-t fusion from dtyu(JV) states, (2) ddy sticking 
fractions, (3) the reactivation coefficient in d-t fusion, (4) fusion 
rates for all XYu(JV)(JV=0,1), (5) nuclear effects on energy shifts 


and fusion rates for (J=O) states of dtu, (6) and some comments 
on cold fusion. 


18383 (DOE/ER/53198-211) Nonlinear coupling of tearing 
fluctuations in the Madison Symmetric Torus. Sarff, J.S. (Wis- 
consin Univ., Madison, WI (United States)); Almagri, A.F.; Cekic, 
M.; Den Hartog, D.J.; Fiksel, G.; Hokin, S.A.; Ji, H.; Prager, S.C.; 
Shen, W.; Stoneking, M.R.; Assadi, S.; Sidikman, K.L. Wisconsin 
Univ., Madison, WI (United States). Nov 1992. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER53198. (CONF-921103-9: Meeting of the Division of Plasma 
Physics of the American Physical Society, Seattle, WA (United 
States), 16-20 Nov 1992). Order Number DE93010131. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Three-wave, nonlinear, tearing mode coupling has been mea- 
sured in the Madison Symmetric Torus (MST) reversed-field pinch 
(RFP) [Fusion Technol. 19, 131 (1991)] using bispectral analysis of 
edge magnetic fluctuations resolved in “k-space. The strength of 
nonlinear three-wave interactions satisfying the sum rules m; + m2 
= M3 and ny + No = Ng is measured by the bicoherency. In the 
RFP, m=l, n~2R/a (6 for MST) internally resonant modes are 
linearly unstable and grow to large amplitude. Large values of bico- 
herency occur for two m=| modes coupled to an m=2 mode and 
the coupling of intermediate toroidal modes, e.g., n=6 and 7 cou- 
pled to n=13. These experimental bispectral features agree with 
predicted bispectral features derived from MHD computation. How- 
ever, in the experiment, enhanced coupling occurs in the “crash” 
phase of a sawtooth oscillation concomitant with a broadened 
mode spectrum suggesting the onset of a nonlinear cascade. 


18384 (DOE/ER/53198-213) Fast pyrobolometers for mea- 
surements of plasma heat fluxes and radiation losses in the 
MST Reversed Field Pinch. Fiksel, G.; Frank, J.; Holly, D. Wis- 
consin Univ., Madison, WI (United States). Dept. of Physics. 7 Jan 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER53198. Order Number 
DE93010129. Source: OSTI; NTIS; INIS; GPO Dep. 

Two types of fast bolometers are described for the plasma en- 
ergy transport study in the Madison Symmetric Torus plasma 
confinement device. Both types use pyrocrystals of LiTaO3 or 
LiNbO, as the sensors. One type is used for measurements of the 
radiated heat losses and is situated at the vacuum shell inner sur- 
face. Another type is insertable in the plasma and measures the 
plasma particle heat flux. The frequency response of the bolome- 
ters is measured to be in the 150-200 kHz range. The range of the 
measured power fluxes is 0.1 W/cm? 10 kW/cm? and can be ad- 
justed by changing the size of the entrance aperture. The lower 
limit is determined by the amplifier noise and the frequency band- 
width, the higher limit by destruction of the bolometer sensor. 


18385 (DOE/ER/53198-216) The fluctuation induced Hall ef- 
fect. Shen, W.; Prager, S.C. Wisconsin Univ., Madison, W1! (United 
States). Dept. of Physics. Feb 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-85ER53198. 
Order Number DE93010130. Source: OSTI; NTIS; INIS; GPO Dep. 

The fluctuation induced Hall term, <~J x ~B>, has been mea- 
sured in the MST reversed field pinch. The term is of interest as a 
possible source of current self-generation (dynamo). It is found to 
be non-negligible, but small in that it can account for less than 
25% of the dynamo driven current. 


18386 (DOE/ER/53266-42) Plasma confinement theory and 
transport simulation: Technical progress report, May 1, 1992— 
April 30, 1993. Ross, D.W. Texas Univ., Austin, TX (United 
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States). Fusion Research Center. Feb 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO5- 
88ER53266. (FRCR-428). Order Number DE93009755. Source: 
OSTI: NTIS; INIS; GPO Dep. 

The objectives continue to be: (1) to advance the transport stud- 
ies of tokamaks, including development and maintenance of the 
Magnetic Fusion Energy Database, and (2) to provide theoretical 
interpretation, modeling and equilibrium and stability for TEXT- 
Upgrade. Recent publications and reports, and conference 
presentations of the Fusion Research Center theory group are 
listed. 


18387 (DOE/ER/53291-215) Nonconservative and reverse 
spectral transfer in Hasegawa-Mima turbulence. Terry, P.W.; 
Newman, D.E. Wisconsin Univ., Madison, WI (United States). 
Dept. of Physics. Jan 1993. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER53291. Order 
Number DE93010132. Source: OSTI; NTIS; INIS; GPO Dep. 

The dual cascade is generally represented as a conservative 
cascade of enstrophy to short wavelengths through an enstrophy 
similarity range and an inverse cascade of energy to long wave- 
lengths through an energy similarity range. This picture, based on 
a proof due to Kraichnan [Phys. Fluids 10, 1417 (1967)], is found 
to be significantly modified for a spectra of finite extent. Dimen- 
sional arguments and direct measurement of spectral flow in 
Hasegawa-Mima turbulence indicate that for both the energy and 
enstrophy cascades, transfer of the conserved quantity is accom- 
panied by a nonconservative transfer of the other quantity. The 
decrease of a given invariant (energy or enstrophy) in the noncon- 
servative transfer in one similarity range is balanced by the 
increase of that quantity in the other similarity range, thus 
maintaining net invariance. The increase or decrease of a given in- 
variant quantity in one similarity range depends on the injection 
scale and is consistent with that quantity being carried in a self- 
similar transfer of the other invariant quantity. This leads, in an 
inertial range of finite size, to some energy being carried to small 
scales and some enstrophy being carried to large scales. 


18388 (DOE/ER/53294-T1) Development of a positronium 
atom diagnostic beam to study transport in tokamaks: Final 
technical report, September 15, 1989-December 31, 1992. 
Surko, C.M. California Univ., San Diego, La Jolla, CA (United 
States). Dept. of Physics. 1992. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG03-89ER53294. 
Order Number DE93010916. Source: OSTI; NTIS; INIS; GPO Dep. 
Anomalous transport is probably the key physics issue in mag- 
netic confinement fusion. It severely limits our ability to create and 
maintain a dense, hot, fusion plasma. There is also good evidence 
that there is a fundamental lack of understanding in this area, 
namely the transport of particles and energy induced by waves and 
fluctuations in magnetically confined plasmas. The positronium 
atom beam diagnostic, if successful, can provide a qualitatively 
new and different way of studying transport in tokamak fusion plas- 
mas. The use of the positron as a thermalized, electron-mass test 
particle will allow important new tests of current theories of plasma 
transport. In particular, it could provide unique insights into the po- 
tential role of magnetic fluctuations in producing anomalous 
transport. This is particularly significant in that, at present, there is 
essentially no in situ probe of these fluctuations or the transport 
which they produce. Some results of this study are summarized. 


18389 (DOE/ER/54141-1) Electron cyclotron heating and 
current drive in toroidal geometry: Technical progress report. 
Kritz, A.H. Lehigh Univ., Bethiehem, PA (United States). Dept. of 
Physics. Mar 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER54141. Order Number 
DE93010400. Source: OSTI; NTIS; INIS; GPO Dep. 

The Principal Investigator has continued to work on problems as- 
sociated both with the deposition and with the emission of electron 
cyclotron heating power electron cyclotron heating in toroidal plas- 
mas. Inparticular, the work has focused on the use of electron 
cyclotron heating to stabilize q = 1 and q = 2 instabilities in toka- 
maks and on the use of electron cyclotron emission as a plasma 
diagnostic. The research described in this report has been carried 
out in collaboration with scientists at Princeton, MIT and Livermore. 
The Principal Investigator is now employed at Lehigh University, 
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and a small group effort on electron cyclotron heating in plasmas 
has begun to evolve at Lehigh involving undergraduate and gradu- 
ate students. Work has also been done in support of the electron 
cyclotron heating and current drive program at the Center for Re- 
search in Plasma Physics in Lausanne, Switzerland. 


18390 (DOE/ET/53088-584) Vertical Slot Convection: A lin- 
ear study. McAllister, A. (Tokyo Univ. (Japan)); Steinolfson, R.; 
Tajima, T. Texas Univ., Austin, TX (United States). Inst. for Fusion 
Studies. Nov 1992. 65p. Sponsored by USDOE, Washington, DC 
(United States); National Aeronautics and Space Administration, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract FG05-80ET53088. 
Grant ATM9113576. (IFSR-584). Order Number DE93007643. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The linear stability properties of fluid convection in a vertical slot 
were studied. We use a Fourier-Chebychev decomposition was 
used to set up the linear eigenvalue problems for the Vertical Slot 
Convection and Benard problems. The eigenvalues, neutral stabil- 
ity curves, and critical point values of the Grashof number, G, and 
the wavenumber were determined. Plots of the real and imaginary 
parts of the eigenvalues as functions of G and a are given for a 
wide range of the Prandtl number, Pr, and special note is made of 
the complex mode that becomes linearly unstable above Pr ~ 
12.5. A discussion comparing different special cases facilitates the 
physical understanding of the VSC equations, especially the inter- 
action of the shear-flow and buoyancy induced physics. Making 
use of the real and imaginary eigenvalues and the phase proper- 
ties of the eigenmodes, the eigenmodes were characterized. One 
finds that the mode structure becomes progressively simpler with 
increasing Pr, with the greatest complexity in the mid ranges where 
the terms in the heat equation are of roughly the same size. 


18391 (DOE/ET/53088-587) Self-consistent chaos in the 
beam-plasma instability. Tennyson, J.L. (Stanford Linear Acceler- 
ator Center, Menlo Park, CA (United States)); Meiss, J.D.; 
Morrison, P.J. Texas Univ., Austin, TX (United States). Inst. for Fu- 
sion Studies. 8 Feb 1993. 37p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-80ET53088. (IFSR-587). 
Order Number DE93009581. Source: OSTI; NTIS; INIS; GPO Dep. 
The effect of self-consistency on Hamiltonian systems with a 
large number of degrees-of-freedom is investigated for the beam- 
plasma instability using the single-wave model of O’Neil, Winfrey, 
and Malmberg.The single-wave model is reviewed and then red- 
erived within the Hamiltonian context, which leads naturally to 
canonical action- angle variables. Simulations are performed with a 
large (10*) number of beam particles interacting with the single 
wave. It is observed that the system relaxes into a time asymptotic 
periodic state where only a few collective degrees are active; 
namely, a clump of trapped particles oscillating in a modulated 
wave, within a uniform chaotic sea with oscillating phase space 
boundaries. Thus self-consistency is seen to effectively reduce the 
number of degrees- of-freedom. A simple low degree-of-freedom 
model is derived that treats the clump as a single macroparticle, in- 
teracting with the wave and chaotic sea. The uniform chaotic sea 
is modeled by a fluid waterbag, where the waterbag boundaries 
correspond approximately to invariant tori. This low degree-of- 
freedom model is seen to compare well with the simulation. 


18392 (DOE/ET/53088-589) Self-organized profile relax- 
ation by fon temperature gradient instability in toroidal 
plasmas. Kishimoto, Y.; Tajima, T.; LeBrun, M.J.; Gray, M.G.; Kim, 
J.Y.; Horton, W. Texas Univ., Austin, TX (United States). Inst. for 
Fusion Studies. Feb 1993. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-80ET53088. 
(IFSR-589). Order Number DE93009580. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Toroidal effects on the ion-temperature gradient mode are found 
to dictate the temperature evolution and the subsequent relaxed 
profile realization according to our toroidal particle simulation. Both 
in the strongly unstable fluid regime as well as in the near-marginal 
kinetic regime we observe that the plasma maintains an exponen- 
tial temperature profile and forces the heat flux to be radially 
independent. The self-organized critical relaxed state is sustained 
slightly above the marginal stability, where the weak wave growth 
balances the wave decorrelation. 





18393 (DOE/ET/53088-590) A Fokker-Planck operator for 
the emission and absorption of electron plasma waves in a 
magnetized plasma. Ware, A.A. Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies. Mar 1993. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
80ET53088. (IFSR-590). Order Number DE93009579. Source: 
OSTI; NTIS; INIS; GPO Dep. 

For slab geometry the perturbation of the electrostatic wake of a 
superthermal test electron in a magnetized plasma (wee > wpe) 
due to moderate magnetic shear is determined. Allowing for the 
spherical symmetry of the surfaces of constant phase to the rear of 
the test electron, the “resonant” field electrons causing the damp- 
ing of the wave in a magnetic surface at a distance x from the test 
electron are those with parallel velocity v'|| = u|| cos B cos(B + +). 
Here £ is the angle between the emitted ray and B(0), + is the 
angle between B(0) and B(x) and u]| is the velocity of the test elec- 
tron. As a result the damping in the WKB approximation for the 
wave emission is a function of both the angle of emission and +. A 
Fokker-Planck equation is derived for the rate of change of the 
electron distribution function (f) due to the emission and absorption 
of the waves under these conditions. f is assumed approximately 
Maxwellian for u|| > vr. 


18394 (DOE/ET/53088-591) Collective transport of alpha 
particles due to Alfven wave instability. Breizman, B.N.; Berk, 
H.L.; Ye, H. Texas Univ., Austin, TX (United States). Inst. for Fu- 
sion Studies. Feb 1993. 32p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-80ET53088. (IFSR-591). 
Order Number DE93009578. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently a new point of view has developed for describing satu- 
ration of discrete modes excited by weak sources. The method 
applies to the evolution of energetic particles in the beam plasma 
instability as well as to the description of how a particles evolve 
when they destabilize Alfven waves under reactor conditions. Over 
a wide range of parameters the system produces pulsations, where 
there are relativelybrief bursts of wave energy separated by longer 
intervals of quiescence. There are two types of pulsations; benign 
and explosive. in the benign phase, valid when particle motion is 
not stochastic, the distribution function is close to that predicted by 
classical transport theory, and the instability saturates when the 
wave trapping frequency equals the expected linear growth rate. If 
the fied amplitude in a burst reaches the level where orbit stochas- 
ticity occurs, the quasilinear diffusion causes rapid transfer of 
particle energy to wave energy and rapid flattening of the particie 
distribution function. The bursting phaseis followed by a relatively 
long quiescent time interval where the source provides the neces- 
sary free energy to regenerate the cycle. The critical issue is 
whether the instability develops to a high enough level to produce 
stochastic diffusion. In general this question can be assessed by 
using mapping methods to obtain criteria of overlapping of orbit 
resonance. 


18395 (DOE/FTR-93009150) [Studies on edge plasma con- 
trol and transport processes]: Foreign trip report, December 
4-13, 1992. Lipschultz, B. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Plasma Fusion Center. 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-78ET51013. Order Number DE93009150. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

the purpose of the trip was to attend the US/Japan workshop on 
edge plasma control. There were 7 US and 54 Japanese partici- 
pants and a total of 31 presentations. Summaries of some of the 
presentations are included. 


18396 (ENEA-RT-NUCL-92-05) Is perpendicular resistivity 
in tokamaks really strongly anomalous?. Segre, S.E.; Zanza, V. 
ENEA, Frascati (Italy); Rome Univ. II (Italy). Dipt. di Fisica. Apr 
1992. 12p. (RT/NUCL—92-05). Order Number DE93778228. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It has been suggested by various authors over the past 15 
years, and also recently that, in tokamaks, the perpendicular resis- 
tivity is between 10? and 10° times the parallel (Spitzer) resistivity. 
This paper shows that, on the contrary, the measurements on the 
FTU (Frascati Tokamak Upgrade) tokamak are consistent with a ra- 
tio of perpendicular to parallel resistivity = 2 when the extended 
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neoclassical theory is used (which is preferable to the convetional 
neoclassical theory for reasons which are here reviewed). 


18397 (ETDE-IT-93-85) Neutron transport studies for IGNI- 
TOR neutron diagnostics. Rollet, S.; Batistoni, P. ENEA, Frascati 
(Italy). 1992. 11p. (CONF-9203229-2: 9. topical conference on 
high temperature plasma diagnostics, Santa Fe’ (Argentina), 15-20 
Mar 1992). Order Number DE93778184. Source: OSTI; NTIS (US 
Sales Only); INIS. 

As a preliminary step in the design of the neutron diagnostics 
systems for the IGNITOR tokamak, the overall neutron field in the 
device was calculated with the help of the MCNP code, which 
solves, with the Monte Carlo method, neutron and photon transport 
problems in arbitrary 3-D geometries. The poloidal distribution of 
the fluxes on the first wall and the related energy spectra, were 
calculated to estimate the backscattered contribution to signals at 
spectrometers and collimated detectors for measurements with spa- 
tial resolution in the plasma. The average fluxes on the top and the 
lateral cryostat surfaces and the local fluxes on the equatorial plane 
outside the cryostat wall were also calculated in order to determine 
the neutron counters characteristics and expected performances. 


18398 (ETDE-IT—93-100) Derivation of nuclear parameters 
for delayed neutron measurements of neutron yelds for D-T 
plasma operation at Joint European Torus. Angelone, M. ENEA, 
Frascati (Italy). 1992. 26p. Order Number DE93778198. Source: 
OSTI; NTIS (US Sales Only); INiS. 

This paper describes the first attempt to calculate the parameters 
for 238U and 232Th used in the analysis of delayed neutron 
counter measurements of the total neutron yield from D-T plasmas; 
the nuclear theory of systematics is employed together with nuclear 
data from literature. As a check on the methods used, the delayed 
neutron parameters were also calculated for D-D plasma condi- 
tions; the resulting neutron yields agreed within 17% with the 
results obtained using the experimentally calibrated delayed neu- 
tron counter assemblies. After the calculations were completed, the 
first D-T plasma experiment was performed at JET. Delayed neu- 
tron measurements were made using 232Th samples. The delayed 
neutron parameters calculated in this work gave neutron yields that 
agreed within 8% with those obtained with conventional activation 
methods, using iron and silicon samples. 


18399 (ETDE-IT—93-110) Linear threshold of ion tempera- 
ture gradient driven mode. Guo, S.C.; Romanelli, F. ENEA, 
Frascati (italy). 1992. 47p. Order Number DE93778234. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Amongst various instabilities, many experimental results favour 
the ion temperature gradient driven mode in explaining anomalous 
transport in tokamak plasmas. In this paper, a comprehensive sta- 
bility analysis of the ion temperature gradient driven mode in 
various parameter domains is presented. In the short wavelength 
and finite shear limit, the effect of parallel ion dynamics on the 
threshold value in toroidal geometry is investigated. A general ex- 
plicit expression for the threshold is given, which is in agreement 
with the results obtained by solving the full integro-differential 
equation. The destabilizing effect of trapped electrons below the 
threshold is qualitatively similar to the results of the local theory, but 
electron collisionality has to be sufficiently weak. In the long wave- 
length limit, two branches exist, respectively toroidal and slablike in 
character. The toroidal branch has been investigated elsewhere (F. 
Romanelli et al., Phys. Fluids B3 (1991) 2496). Here, the analysis 
of the slablike branch is made both analytically and numerically. 
The trapped ion effects on the threshold are discussed in detail. 


18400 (GA-A-21092) Confinement and stability of VH- 
mode discharges in the Dill-D tokamak. Taylor, T.S.; Osborne, 
T.H.; Burrell, K.H.; Caristrom, T.N.; Chan, V.S.; Chu, M.S.; DeBoo, 
J.C.; Doyle, E.J.; Greenfield, C.M.; Groebner, R.J.; Hsieh, C.L.; 
Jackson, G.L.; James, R.; Lao, L.L.; Lazarus, E.A.; Lippman, S.I.; 
Petrie, T.W.; Rettig, C.L.; St. General Atomics, San Diego, CA 
(United States). Oct 1992. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-89ER51114 
;AC05-840R21400 ;W-7405-ENG-48. (CONF-9209290-7: 14. in- 
ternational conference on plasma physics and controlled nuclear 
fusion research, Wurzburg (Germany), 30 Sep - 7 oct 1992). Order 
Number DE93008988. Source: OSTI; NTIS; INIS; GPO Dep. 
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A regime of very high confinement (VH-mode) has been ob- 
served in neutral beam-heated deuterium discharges in the DIill-D 
tokamak with thermal energy confinement times up to ~3.6 times 
that predicted by the ITER-89P L-mode scaling and 2 times that 
predicted by ELM-free H-mode thermal confinement scalings. This 
high confinement has led to increased plasma performance, np 
(0)T\(0)re = 2 x 102° m-* keV sec with |p = 1.6 MA, By = 2.1 T, 
Ze < 2. Detailed transport analysis shows a correspondence be- 
tween the large decrease in thermal diffusivity in the region 0.75 < 
p < 0.9 and the development of a strong shear in the radial elec- 
tric field in the same region. This suggests that stabilization of 
turbulence by sheared E x B flow is responsible for the improved 
confinement in VH-mode. A substantial fraction of the edge plasma 
entering the second regime of stability may also contribute to the 
increase in confinement. The duration of the VH-mode phase has 
been lengthened by feedback controlling the input power to limit 
plasma beta. 


18401 (GA-A-21107) On the second harmonic electron cy- 
clotron resonance heating and current drive experiments on 
T-10 and Dill-D. Lohr, J. (General Atomics, San Diego, CA (United 
States)); Forest, C.B.; Lin-Liu, Y.R.; Luce, T.C.; Harvey, R.W.; 
Downs, E.A.; James, R.A.; Bagdasarov, A.A.; Borshegovskii, A.A.; 
Chistyakov, V.V.; Dremin, M.M.; Gorshkov, A.V.; Gorelov, Y.A.; Es- 
ipchuk, Y.V.General Atomics, San Diego, CA (United States). Feb 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-89ER51114 ;W-7405-ENG-48. 
(CONF-9210300—2: EC 8. joint workshop on electron cyclotron 
emission and electron cyclotron heating, Gut Ising (Germany), 19- 
21 Oct 1992). Order Number DE93008987. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Studies of electron cyclotron current drive at the second harmonic 
resonance have been performed both on the DIll-D and T-10 toka- 
maks at injected power levels of approximately 0.5 MW. The DIII-D 
experiment used high held launch of the extraordinary mode at an 
angle of 15° to the radial. In this experiment, with pulse lengths ~ 
500 msec, a loop voltage difference, compared to the value ex- 
pected from the measured profiles, of ~ 50 mV was ascribed to 
approximately 50 kA of rf-driven current. When dc electric field and 
trapped particle effects were considered, this was consistent with 
theoretical predictions. T-10 experiments planned for the fall of 
1992 will use low field launch of the extraordinary mode and an 
injection angle of 21° off-radial. In preliminary experiments with rel- 
atively poor machine conditions and pulse lengths ~ 400 msec, rf 
current drive was not observed despite the fact that driven currents 
as low as 10 kA, corresponding to a loop voltage difference for co- 
versus counter-injection of 20 mV, could have been detected. In 
this paper we examine the T-10 experiments using ray tracing and 
transport calculations in an attempt to understand the results. The 
dependence of the current drive efficiency on discharge parame- 
ters, flux penetration, and non-linear effects will be discussed. The 
results show that the launching geometry can have a significant ef- 
fect on the observation of electron cyclotron current drive using the 
loop voltage as a diagnostic. In addition, predictions for the next 
series of experiments on T-10, for which greater than 2 MW of 
high frequency power should be available, will be presented. 


18402 (IC—92/274) Modification in the kinetic solution for 
magnetized plasmas. Chen, C.Y. International Centre for Theoret- 
ical Physics, Trieste (italy). Sep 1992. [5p.] Order Number 
DE93613687. Source: OSTI; NTIS (US Sales Only); INIS. 

By relating to the guiding-center drift equation, effective forces 
are introduced into the linearized Viavov equation, which leads to 
modification in the standard kinetic solution for uniformly magne- 
tized plasmas. In the newly-proposed formalism, all the convective 
(drift) currents induced by E x Bo, nabla B and (n-nabla)n are prop- 
erly formulated. (author). 4 refs. 


18403 (IC—92/290) Nonlinear second harmonic generation 
by light wave-plasma interaction in oscillating magnetic field. 
Khalil, S.M. (International Centre for Theoretical Physics, Trieste 
(Italy)); Mohamed, B.F.; Sharaf, F. international Centre for Theoret- 
ical Physics, Trieste (Italy). Sep 1992. [7p.] Order Number 
DE93613723. Source: OSTI; NTIS (US Sales Only); INIS 

The nonlinear generation of second harmonic electromagnetic 
waves in a thin inhomogeneous (dense and rarefied) plasma layer 
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(of length d) by obliquely and normal incidence of light wave is 
analyzed. We consider the effect of external time- dependent mag- 
netic field on the generation and amplification of waves. Two cases 
are considered, when the magnetic field oscillates at frequency: (i) 
equal, and (ii) double of that of the incident wave. For normal inci- 
dence, waves are not radiated in case (i), while in case (ii) the 
second harmonics are radiated equally from the plasma boundaries 
at x = o and x = d. For rarefied plasma, the second harmonics are 
radiated with equal amplitudes in both cases. (author). 3 refs. 


18404 (I\C-92/411) A theorem for non-linear stability to 
tearing modes. Avinash, K. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [9p.] Order Number 
DE93619986. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the reduced MHD approximation it is shown that dJ2/ 
d¥<0 [Jz is z component of the current density and is the 
helical flux] is a sufficient condition for the equilibrium to be non- 
linearly stable to tearing mode. It is further shown that this is also a 
sufficient condition for an equilibrium to be axisymmetric, hence 
helical equilibrium consistent with this condition cannot be con- 
structed. However a class of axisymmetric equilibrium with hollow 
current profile is shown to satisfy the stability criterion. (author). 16 
refs, 2 figs. 


18405 (IC-92/423) Vorticity injection in non-neutral plasma 
devices. Avinash, K. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1992. [7p.] Order Number DE93619991. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method to control vorticity loss from the non-neutral plasma 
devices by azimuthally symmetric oscillations of the background 
magnetic field is suggested. It is shown that power absorption of 
about a few watts per cm® or less is required to overcome typical 
losses in the present day machines. This process is different from 
those which involve finite angular momentum exchange between 
the fluctuations and the rotating plasma. (author). 9 refs. 


18406 (INIS-mf-13455) 8th Symposium on elementary pro- 
cesses and chemical reactions in low temperature plasma. Pt. 
1 and 2: Book of invited papers. Morvova, M. (ed.). Jednota 
Slovenskych Matematikov a Fyzikov, Bratislava (Czechoslovakia); 
Jednota Ceskoslovenskych Matematiku a Fyziku, Prague 
(Czechoslovakia); Komenskeho Univ., Bratislava (Czechoslovakia). 
Matematicko-Fyzikaina Fakulta. Nov 1990. [816p.] (CONF- 
9005382-: 8. symposium on elementary processes and chemical 
reactions in low temperature plasma, Stara Lesna (Czechoslo- 
vakia), 28 May - 1 jun 1990). Order Number DE93618777. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The document contains invited papers on low temperature 
plasma physics and its application. Among them, 9 papers deal 
with the experimental and theoretical investigation and modelling of 
elementary plasma processes and particle kinematics in electric 
discharges of various type and purpose. Each of the following 3 
papers presents a survey of some advanced plasma technology, 
as are laser plasma chemistry, plasma production of diamond-like 
carbon films and of special fine powders. The ionized Van der 
Waals clusters, shock waves in interplanetary plasma, and plasma 
acceleration in electromagnetic plasma launchers are the topics of 
the remaining three papers. (J.U.). 


18407 (INIS-mf-13479) Interferometric investigation meth- 
ods of plasma spatial characteristics on stellarators and 
tokamaks in submillimeter region: Review. Berezhnyj, V.L.; 
Kononenko, V.I.; Epishin, V.A.; Topkov, A.N. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [36p.] (In Rus- 
sian). Order Number DE93621606. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The review of interferometric methods of plasma investigation in 
the wave submillimeter range is given. The diagnostic schemes in 
stellarators and tokamaks designed for experienced thermonuclear 
reactors and also the perspective ones, which are still out of prac- 
tice, are shown. The methods of these diagnostics, their physical 
principles, the main possibilities and restrictions at changes of 
electron density, magnetic fields (currents) and their spatial distri- 
butions are described. 105 refs.; 9 figs.; 2 tables. (author). 





18408 (INIS-SU-340/A, pp. 35) Experimental and theoretical 
Investigation of nuclear synthesis excitation in metal- 
deuterium system under rare gas ion bombardment. Zelenskij, 
V.F.; Rybalko, V.F.; Toistolutskaya, G.D.; Gann, V.V.; Pistryak, 
S.V.; Kopanets, |.E.; Zhukov, A.l.; Yudin, O.V.; Morozov, A.N. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [135p.] (in Russian). (CONF-9205318—: 
22. Conference on physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 25-27 May 1992). In Sum- 
maries of reports of the 22. Conference on physics of charged 
Particle interaction with crystals. Order Number DE93620575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMONUCLEAR REACTIONS/ 
monocrystals; THERMONUCLEAR REACTIONS/nuclear reaction 
yield; ARGON IONS; ATOMIC DISPLACEMENTS; DEUTERIUM; 
HELIUM IONS; ION BEAMS; KEV RANGE 100-1000; KRYPTON 
IONS; METALS; MEV RANGE 01-10; NEON IONS; MONOCRYS- 
TALS; XENON IONS 


18409 (INIS-SU-353/A) Gyro instruments with formed mag- 
netistatic field on the cyclotron frequency harmonics. Eremka, 
V.D.; Zhurakhovskij, V.A. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Inst. Radiofiziki i Ehlektroniki. 1989. [32p.] (In Russian). Order 
Number DE93614565. Source: OSTI; NTIS (US Sales Only); INIS. 

Features of instruments with electron-wave interaction without 
grouping are described. Certain peniotron variants and a new 
instrument called peniomagtron, which electromagnetic system se- 
lectively supports one of whispering gallery modes and represents 
a magnetron waveguide, are considered. It is shown that in the 
mode of particle motion along large diameter orbits both in nonrel- 
ativistic and in relativistic case efficient operation high cyclotron 
frequency harmonics with about 50% electron efficiency, is possi- 
ble. Results of energy balance computation and example of 
rational selection of instrument parameters under operation on the 
tenth gyroharmonics are given. 40 refs.; 13 figs. 


18410 
gen mixtures. Czaplinski, W. (Akademia Gorniczo-Hutnicza, 
Cracow (Poland)); Gula, A.; Kravtsov, A.; Mikhailov, A.; Popov, N. 
Akademia Gorniczo-Hutnicza, Cracow (Poland). Dec 1990. [18p.] 
Program CPBP 01.10. Order Number DE93617036. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The rates of isotopic exchange for the excited states of muonic 
hydrogen are calculated as functions of collision energy. Ground 
state population q;, for different collision energies, target densities 
and isotope concentrations is obtained. It is shown that for 
principal quantum numbers n > 5 the isotopic exchange still con- 
siderably influences the value of q;,. (author). 


18411 (IPPCZ-316) Transformation of energy and momen- 
tum due to Landau damping in time. Lacina, J. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
Jan 1992. [22p.] Order Number DE93613701. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The physical mechanism of the Landau damping is discussed 
and the general expressions for the transformation of energy and 
momentum due te Landau damping in time are derived. The pre- 
sented theory is not limited to a small decrement to the wave 
frequency ratio and it removes some artificial assumptions and dis- 
crepancies involved in older theoretical models. The perturbation of 
particle velocities, caused by self-consistent electric fields, is 
shown to be formed by a superposition of free and forced coherent 
oscillations propagating in space. Thus, the transformation of 
energy and momentum may be treated as a process of phase in- 
terference between these two types of oscillations, in which the 
evolution of the forced oscillations is governed by the energy and 
momentum balance equations. (J.U.) 13 refs. 


18412 (IPPCZ-317) On the bootstrap current calculations 
based on values of the radial electron transport. Petrzilka, V. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu. Jan 1992. [10p.] Order Number DE93613724. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method of computing the anomalous bootstrap current is pro- 
posed which uses calculated or experimentally found values of the 
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radial transport velocity. The underlying theory is the drift kinetic 
equation approach of Shaing to anomalous plasma transport in a 
toroidal configuration and/or the MHD approach of Klima and 
Petrzilka to convection and diffusion in a plasma cylinder under the 
influence of RF fields. (author) 2 figs., 16 refs. 


18413 (IPPCZ-318) Measurements of the temperature in 
the edge plasma of the CASTOR tokamak by a triple Langmuir 
probe. Jakubka, K.; Stoeckel, J.; Zacek, F. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
Jan 1992. [4p.] Order Number DE93613670. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A triple Langmuir probe was used for time-dependence measure- 
ments of electron temperature in the scrape-off layer of the 
CASTOR tokamak. The disturbing effect of poloidal electric fields 
on the probe signal was eliminated by subtracting the net disturb- 
ing signal obtained at the switched-off-probe bias voltage in 
another but identical tokamak shot. This difficulty can be avoided 
by using an array of four Langmuir probes. The fourth probe tip 
provides the compensating signal directly in one tokamak shot. 
(J.U.) 5 figs., 5 refs. 


18414 (IPPCZ-319) Fluctuation studies on CASTOR and 
ASDEX tokamaks at lower hybrid current drive. Zacek, F. 
(Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu); Stoeckel, J.; Badalec, J.; Dvoracek, L.; Jakubka, 
K.; Kletecka, P.; Kryska, L.; Magula, P.; Mlynar, J.; Soekdner, F.; 
Sizov, E.R. Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Fyziky Plazmatu. Jan 1992. [16p.] (CONF-9110259-—: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on research using small tokamaks, Hefei (China), 3-8 Oct 
1991). Order Number DE93613725. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An improvement of the global confinement is reported from CAS- 
TOR and ASDEX tokamaks during lower hybrid current drive 
regimes at moderate LH powers (P.y < 1.5Po4°, Pox® is the ini- 
tial ohmic heating power). Simultaneously a significant reduction of 
edge electrostatic fluctuations was observed. The best global con- 
finement and the maximum reduction of the edge fluctuations was 
reached when the total power P+o7 delivered into the plasma was 
minimum (Prot = Pin + Pox°). Behavior of the edge plasma pa- 
rameters, namely the level, frequency spectra and poloidal velocity 
of electrostatic fluctuations, are documented for the CASTOR toka- 
mak. (author) 13 figs., 26 refs. 


18415 (IPPCZ-320) Phase mixing and surface wave decay 
in an inhomogeneous plasma. Cally, P.S. (Monash Univ., Clay- 
ton, VIC (Australia). Dept. of Mathematics); Sedlacek, Z. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu. Feb 1992. [19p.] Order Number DE93613702. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The decay rate is calculated of an Alfven or plasma surface 
wave propagating along an inhomogeneous layer of plasma. The 
inhomogeneous profile is thin and odd, but otherwise arbitrary. The 
wave’s decay rate is determined using two fundamentally different 
methods, the integral-differential equation approach of Sedlacek 
and the Fourier expansion technique of Cally, and found by both to 
depend only on the slope of the Alfven or plasma frequency profile 
at the 'esonant point’ and not on other details of its shape. The re- 
sult is verified numerically. This problem represents a good 
example with which to compare and contrast the two methods. (au- 
thor) 3 figs., 7 refs. 


18416 (IPPCZ-322) Fast H-alpha line broadening during 
the 100 ns REB injection into a plasma. Kolacek, K.; Ripa, M.; 
Ulischmied, J.; Jungwirth, K.; Sunka, P. Ceskoslovenska Akademie 
Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. Jun 1992. 
[6p.] Order Number DE93619993. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Profiles of the Ha line emitted from hot electron plasma Te>>Ti 
during the 100 ns REB injection resemble the Gaussian profiles 
from neutrals with a temperature Tn(t)~Ti(t)=Te(t) rapidly growing 
up to 30 eV. A combination of Doppler and Stark effects of the in- 
tense ion sound waves - remnants of the burned out Langmuir 
cavitons - is suggested for a plausible explanation of this fast Ha 
line broadening. The reliability is thus also indirectly supported of 
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the basic ideas of strong Langmuir turbulence for the description of 
REB-plasma systems. (author) 3 figs., 7 refs. 


18417 (IPPCZ-326) On radio frequency wave induced re- 
dial transport and wave helicity. Petrzika, V. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
Sep 1992. [7p.] Order Number DE93619994. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Expressions for wave induced radial transport are derived allow- 
ing simple estimates. The transport is enhanced due to the 
presence of poloidal magnetostatic field and in the vicinity of the 
ion cyclotron resonance. The direction of the wave induced trans- 
port depends also on the wave polarization. (author) 19 refs. 


18418 (IPP-lI/183) Study of the three-waves-coherence in 
fluctuations of the ASDEX scrape-off-layer. Weinlich, M. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Jan 1992. 
127p. (in German). Order Number DE93771977. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this work we discuss the methods of bispectral analysis and 
their limitations. In order to study some special features, we will 
apply them to fluctuation data of the scrape-off-layer of the toka- 
mak ASDEX. The fluctuations are monitored by the H,-diagnostic 
and by probes. The evaluation of the bispectrum is a statistical 
method to measure the phase-coherence between three Fourier 
components of the measured time series. This coherence can be 
discussed in terms of two different pictures: First the fluctuations 
can be regarded as a superposition of many independent waves, 
which can be Kentified with the Fourier components. The lowest 
order nonlinear interaction among them is the coupling of two 
waves to produce a new wave, either at the sum or at the differ- 
ence frequency. These three waves have a fixed phase relation 
caused by the interaction, independent of the different realizations. 
On the other hand the plasma fluctuations can be regarded as a 
superposition of many independent plasma events. If most of the 
events are of the same shape, the Fourier components of any real- 
ization will show a strong relationship with each other. This paper 
interprets the results mostly in terms of the wave picture. 


18419 (ITF-91-71) The Langevin’s approach to the statist 
cal theory of bounded plasma. Zagorodnij, A.G.; Usenko, A.S.; 
Yakimenko, |.P. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1991. [24p.] (in Russian). Order Number 
DE93617842. Source: OSTI; NTIS (US Sales Only); INIS. 

The Langevin approach taking into account the own thermal radi- 
ation of the external medium is developed to create the correlation 
theory of semi-bounded non-equilibrium plasma. The equivalence 
of results obtained on the basis of the fluctuation-dissipation theo- 
rem and using the proposed Langevin approach with allowance for 
random sources in the whole space is shown. 25 refs. (author). 


18420 (ITF-91-73) Decay Interaction of bulk and surface 
Langmuir waves. Zasenko, V.!. AN Ukrainskoj SSR, Kiev 
(Ukraine). inst. Teoreticheskoj Fiziki. 1991. [12p.] (In Russian). Or- 
der Number DE93617843. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nonlinear stage of decay instability of surface waves in the field 
of bulk wave is considered. It is shown that amplitudes of surface 
oscillations are saturated. 3 refs. (author). 


18421 (ITF-91-75) The heat transfer by radiation between 
two media. Zagorodnij, A.G.; Usenko, A.S.; Yakimenko, I.P. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. 
[45p.] (In Russian). Order Number DE93617820. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The electromagnetic field generated by arbitrary distributed 
sources all over the whole space is obtained for the case of semi- 
bounded plasma with specular and random scattering of charged 
plasma particles by a boundary surface. The spectrum distribution 
of thermal radiation by plasma half-space into external medium 
with non-zero temperature is calculated. 29 refs. (author). 


18422 (ITP-91-58) Distribution of charged particles near 
the plasma boundary in the presence of external electric field. 
Korchinskij, G.M.; Yakimenko, |.P.; Zagorodnij, A.G. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [24p.] Order 
Number DE93617862. Source: OSTI; NTIS (US Sales Only); INIS. 
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On the basis of the proposed numerical procedure the solution 
of the nonlinear Boltzmann-Poisson equation for bounded plasma 
in the presence of strong external electric field is obtained. The nu- 
merical analysis of the electric field, potential, and equilibrium 
profiles of charged particles distributions in the plasma half-space 
is performed in detail. 6 refs.; 8 figs. (author). 


18423 (ITP-91-71) Nonlinear mhd-waves in a dissipative 
plasma with hall currents. Korsunskij, S.V. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [12p.] Order Num- 
ber DES3617844. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the propagation of nonlinear MHD-waves in a 
plasma of high but finite conductivity with Hall currents. Linear 
waves dispersion is investigated and evolution equation for weak 
nonlinear waves is obtained. Exact quasi-periodic and stationary 
solutions for the complex Burgers-Schroedinger equations are 
found and analyzed. 12 refs. (author). 


18424 (ITP-92-1) Spatial helicon-wave echo in an inhomo- 
geneous magnetized plasma. Fedutenko, E.A.; Lapshin, V.l.; 
Zagorodnij, A.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1992. [16p.] Order Number DE93617845. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper investigates the possibility of the existence of the 
spatial helicon-wave echo in an inhomogeneous magnetized 
plasma. Values of generation coordinate and electro-magnetic 
fields of plasma responses on two and three wave external pertur- 
bations are obtained. The analysis shows the possibility of the 
using of this effect in a plasma diagnostics. 9 refs. (author). 


18425 (ITP-92-22) General renormalized statistical ap- 
proach with finite cross-field correlations. Vakulenko, M.O. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[9p.] Order Number DE93617846. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The renormalized statistical approach is proposed, accounting for 
finite correlations of potential and magnetic fluctuations. It may be 
used for analysis of a wide class of nonlinear model equations de- 
scribing the cross-correlated plasma states. The influence of a 
cross spectrum on stationary potential and magnetic ones is inves- 
tigated. 10 refs. (author). 


18426 (ITP-92-23) Stationary spectra in a magnetized 
current-carrying plasma. Vakulenko, M.O. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [12p.] Order Num- 
ber DE93617847. Source: OSTI; NTIS (US Sales Only); INIS. 

The low-frequency (frequencies do not exceed the ion gyro- 
frequency) quasi-flute short-wave (wavelengths smaller than the 
ion gyroradius) potential, cross-field and magnetic fluctuation spec- 
tra in a magnetized current-carrying plasma, are calculated by 
using the canonical distribution, general renormalized statistical ap- 
proach with finite cross-field correlations, and the self-similar 
transformation method. 10 refs. (author). 


18427 (ITP—92-24) Stationary spectra in a finite-pressure 
current-carrying plasma. Vakulenko, M.O. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [9p.] Order Num- 
ber DE93617848. Source: OSTI; NTIS (US Sales Only); INIS. 

The short-wave (wavelengths smaller than the ion gyroradius) 
low-frequency (frequencies less than the ion gyrofrequency) poten- 
tial, cross and magnetic stationary fluctuation spectra are found in 
a finite pressure current-carrying plasma on the basis of canonical 
distribution, renormalized statistical approach with cross-fielkd corre- 
lations, and self-similar analysis. 6 refs. (author). 


18428 (ITP-92-25) Stationary spectra In a quasi neutral 
current-carrying plasma. Vakulenko, M.O. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8p.] Order Num- 
ber DE93617849. Source: OSTI; NTIS (US Sales Only); INIS. 

The low-frequency short-wave equilibrium spectra of electromag- 
netic fluctuations are obtained, accounting for cross-field 
correlations. The statistical analysis shows that a longitudinal cur- 
rent in a dense quasi neutral (ag=4xnomec?/Bo*>>1) plasma 
destroys the stationary of fluctuation spectra corresponding to zero 
fluxes of motion invariants, and may alter also the anomalous elec- 
tron heat conductivity. 2 refs. (author). 





18429 (ITP-92-26) Stationary spectra in a sheared plasma 
(linear limit). Vakulenko, M.O. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1992. [8p.] Order Number DE93617850. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The short-wave low-frequency stationary spectra of correlated 
electromagnetic fluctuations in a sheared current-currying plasma, 
are obtained in a linear approximation. Even being weak, the shear 
may considerably alter the spectral characteristics of plasma per- 
turbations. 3 refs. (author). 


18430 (ITP-92-27) Stationary spectra in a plasma wiih a 
shear (renormalized statistical approach with non-zero eigen- 
frequencies). Vakulenko, M.O. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8p.] Order Number 
DE93617851. Source: OSTI; NTIS (US Sales Only); INIS. 

Short-wave low-frequency potential, magnetic and cross-field 
fluctuation spectra are found in an equilibrium state of a current- 
carrying plasma with a shear. A new renormalized approach 
according for shear frequencies is elaborated for statistical analysis 
on nonlinear plasma evolution. 4 refs. (author). 


18431 (ITP-92-30) Stationary spectra of short-wave con- 
vective and magnetostatic fluctuations in a finite-pressure 
plasma and anomalous heat conductivity. Vakulenko, M.O. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[12p.] Order Number DE93617852. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Within the general renormalized statistical approach, the low- 
frequency short-wave stationary spectra of potential and magnetic 
perturbations in a finite-pressure plasma, are obtained. Anomalous 
heat conductivity considerably enhances due to non-linear interac- 
tion between magnetic excitations. 11 refs. (author). 


18432 (JET-R-92-08) JET contributions to ITER R and D 
programme. Gambier, D.J.; Tubbing, B.J.D. (eds.). Commission of 
the European Communities, Abingdon (UK). JET Joint Undertaking. 
Aug 1992. [68p.] Order Number DE93617026. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report contains the Joint European Torus Project (JET) con- 
tributions to the International Thermonuclear Experimental Reactor 
(ITER) related research and development programme 1991-1992. 
The contributions, from many JET authors, were gathered in May/ 
June 1992, so that the results of the 1991/92 experimental cam- 
paign could be fully incorporated. The contributions are ordered 
according to the description of tasks of the ITER-related Physics 
Research and Development programme, described in document 
ITER-TN-PH-0-7, issued April 30, 1991. (Author). 


18433 (JET-R-92-10) Predicted precision of ion tempera- 
ture and impurity fractional density measurements using the 
JET collective scattering diagnostic: Final report of JET Arti- 
cle 14 Contract No: JEO/9006. Orsitto, F. (ENEA, Frascati (Italy). 
Centro Ricerche Energia). Commission of the European Communi- 
ties, Abingdon (UK). JET Joint Undertaking. Nov 1992. [31p.] Order 
Number DE93621607. Source: OSTI; NTIS (US Sales Only); INIS. 
In a previous investigation the possibility of measuring the bulk 
ion temperature was considered in detail, in the context of the pro- 
posed Thomson scattering diagnostic for fast ions and alpha 
particles in the Joint European Torus project. In this report we give 
an affirmative answer to the question of whether good precision 
can be obtained in the simultaneous determination of the tempera- 
tures and densities of plasma ions from a collective scattering 
experiment provided some conditions are satisfied. (Author). 


18434 (JET-R—-92-11) A note on the calculation of NBI fast 
ion distribution functions. Core, W. Commission of the European 
Communities, Abingdon (UK). JET Joint Undertaking. Nov 1992. 
[5p.] Order Number DE93621638. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An asymptotic evaluation of the Neutral Beam Injection (NBI) fast 
ion distribution function is given. The result is applicable to prob- 
lems in which the form of the distribution is required such as 
microinstability studies and charge exchange recombination spec- 
troscopy analysis. (Author). 
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18435 (Jue}+-2637) Influence of nonlinear effects on the 
neutral gas transport in tokamaks. Behringer, T. Forschungszen- 
trum Juelich GmbH (Germany). Inst. fuer Plasmaphysik; 
Technische Hochschule Aachen (Germany). Jun 1992. 123p. (in 
German). Order Number DE93774882. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The linear Monte Carlo computer code EIRENE for calculation of 
free molecular flow of neutral gases through a background plasma 
has been extended to the non-linear transition flow regime (Knud- 
sen number 0.1-10). Motivation arose from higher gas densities in 
the range of 10'9-10'° cm-* appearing in the srape-off layer and 
in parts of the vacuum system of advanced tokamak experiments. 
To treat the problem, the Direct Monte Carlo Simulation Method af- 
ter Bird, a kinetic approach, was chosen, since the conditions for 
application of continuum theory are not met. First results with the 
extended code were obtained in calculating the conductance of 
plasma-free short cylindrical ducts and elbows. A steady increase 
in conductance with decreasing Knudsen number was found, which 
is in good agreement with experimental data. Further calculations 
for transition flows through fixed background plasmas were made. 
In these, solutions obtained were represented as differences from 
solutions obtained by linear calculations. Simulation of a 1-D 
plasma slab configuration (related to the gaseous divertor concept) 
revealed markedly varying neutral gas profiles due to neutral- 
neutral collisions. In addition, in these runs neutral-neutral inelastic 
collision processes turned out to be negligible. Finally, neutral gas 
behaviour at higher densities in pump limiter geometries was stud- 
ied, related to experiments on the tokamak TEXTOR. An increase 
in conductance in the direction to the pumps of up to 25% relative 
to linear results was found. Recently obtained experimental data on 
the impact of non-linear neutral effects upon conductance could be 
confirmed. (orig.). 


18436 (KFTI-91-9) Excitation of coupled waves in plasma 
periodic structures by relativistic electron beam and accelera- 
tion of charged particles. Balakirev, V.A.; Borodkin, A.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1991. [24p.] (In Russian). Order 
Number DE93621657. Source: OSTI; NTIS (US Sales Only); INIS. 

A process of electromagnetic excitation in plasma periodic struc- 
tures by relativistic electron beam and a possibility of parametric 
excitation of plasma semi-space slow surface wave are investi- 
gated. Parametric coupling of external radiation and surface wave 
is realized by a periodic unhomogenity of plasma density which 
can be created by ion-sound wave excitation. A two-beam scheme 
of acceleration in coupled slowing down structures is proposed. 15 
refs.; 15 figs. (author). 


18437 (KFTI-91-15) Investigation of dynamics of plasma 
fluxes generated by the quasi-stationary plasma accelerator P- 
50. Voloshko, A.Yu.;  Garkusha, I.E.; Solyakov, D.G; 
Tereshin, V.I.; Chebotarev, V.V. Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [16p.] (In Russian). Order Number DE93621665. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of experimental research on electric and magnetic 
field distribution in plasma fluxes generated by the P-50 accelerator 
in different work regimes are represented. Current vortices and re- 
gions with increased potential in plasma fluxes behind the 
accelerator cut are discovered. On the base of E and #-field ex- 
perimental distribution, values of electron and ion local velocities 
and density in plasma flux were numerically calculated in the frame 
of MHD approximation. This research shows the advantages of pi- 
lot cathode compared with usual one and the necessity of anode 
gas supply in accelerating channel. 8 refs.; 12 figs. (author). 


18438 (KFTI-91-23) Charged particle motion in torsatrons. 
Part 1. Smirnova, M.S.; Shishkin, A.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 


ERA Vol. 18, No. 6 533 





70 PLASMA PHYSICS AND FUSION 
7003 Piasma Physics and Fusion Research 


1991. [13p.] Order Number DE93621639. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The collisionless particle motion and its confinement conditions 
in 1=2 torsatrons are analyzed. Considered devices were closed to 
real torsatron configurations such as Uragan-2M, ATF, Heliotron E 
which differ in the number of helical field periods (M), ripple ampli- 
tude ratio (E,/E,) as well as in the spectrum of the helical magnetic 
field. The influence of the different compositions of spectrum on the 
particle confinement was considered. 6 refs.; 11 figs.; 1 table. (au- 
thor). 


18439 (KFTI-91-24) Particle transport analysis in torsatron 
configurations. Smirnova, M.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i. 
1991. [19p.] Order Number DE93621640. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The paper analysis the transport and loss of particles in 1=2 tor- 
satrons in the absence of the electric field. The parameters of 
devices considered are close to real torsatron configurations of 
Uragan-2M and Heliotron E that differs in the number of helical 
field periods over the device length (M), in the ripple amplitude ra- 
tio (E,/E,) and harmonic spectrum of the helical magnetic field. 
Numerical simulation of particle motion with the account of 
collisions is performed by Monte-Carlo technique. The optimum cri- 
terion of the helical magnetic field harmonic spectrum from the 
point of view of particle confinement and transport in plasma is for- 
mulated. 18 refs.; 12 figs.; 1 table. (author). 


18440 (KFTI-91-26) Characteristics of ICR-produced pe- 
ripheral plasma in the URAGAN-3M torsatron. Besedin, N.T. 
(and others); Chechkin, V.V.; Fomin, |.P. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral'nyj Nauchno-lssledovatel'skij inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [24p.] Order Number DE93621666. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some plasma parameters outside the confinement volume near 
the last closed magnetic surface (LCMS) and in the divertor fluxes 
were studied by probe and microwave techniques during ICR pro- 
duction and heating of the plasma in the Uragan-3M torsatron 
(1=3, m=9, Ro=100cm, a-bar<11 cm, | (a-bar)<0.29; By <20kG, n- 
bare~2x10'*cem-%, 1(0)=200-300 eV, T.(0)~100 eV). When 
moving around the LCMS, the steepness of the radial density, elec- 
tron temperature and potential profiles increases with the distance 
away from the rib” of the LCMS. The quasi-steady radial electric 
field E, near the LCMS exceeds 100 V/cm and is directed out- 
wards, opposite to the calculated ambipolar electric field inside the 
confinement volume. It is shown that the total flow of the diverted 
plasma in the spacing between two helical windings consists of (i) 
a weakly mobile non-resonant component which is presumably 
formed at the periphery due to ionization, and (ii) a component 
whose value and poloidal location are sensitive to resonance con- 
ditions for RF power absorption, this flow being apparently formed 
by a plasma diffusing through the LCMS and/or generated near the 
LCMS, where the filed E, is localized. Based on plasma parame- 
ters measurements after the RF pulse is switched off, a qualitative 
model of peripheral plasma dynamics after the end of the RF heat- 
ing is constructed. 23 refs.; 13 figs. (author). 


18441 
in stellarators. Pashnev, V.K. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [15p.] (in Russian). Order Number DE93621608. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Magnetic diagnostic methods are successfully used in tokamaks, 
but a direct application of these methods in stellarators gives little 
effect. However an additional measuring of magnetic fields in heli- 
cal plasma current permits to obtain information about the limit 
parameters of magnetic configuration and additional integral rela- 
tions compared with tokamaks. Measurements of plasma current 
magnetic fields outside the plasma confinement volume in stellara- 
tors with account of the helical structure of stellarator magnetic 


(KFTI-91-35) Possibilities of magnetic diagnostics 
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configuration permit to determine the profiles of important plasma 
parameters and magnetic configuration. 21 refs. (author). 


18442 (KFTI-91-36) Probability of particle trapping/ 
detrapping in torsatrons. Sidorenko, |.N. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [21p.] Order 
Number DE93621641. Source: OSTI; NTIS (US Sales Only); INIS. 

By applying Kruskal’s theorem the analytical formulas of colli- 
sionless transition probability between classes of locally passing 
particles and helical trapped ones in magnetic configurations with 
complicated harmonic spectrum and radial electric field accounting 
have been obtained. Based on this analytical consideration the 
conclusions were made about the fraction of trapped particles in 
"URAGAN-2M", ATF-1, HELIOTRON-E and CHS configurations. 
Also obtained is the electric field potential at which this fraction is 
minimum. 11 refs.; 14 figs.; 2 tables. (author). 


18443 (KFTI-91-38) Elementary mechanism of electron 
beam dissipative instability development. Miroshnichenko, V.1.; 
Volkov, A.E.; Tolstoluzhskij, A.P.; Fajnberg, Ya.B. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [4p.] (in 
Russian). Order Number DE93621653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A mechanism of dissipative instability development was deter- 
mined. Such factors as electromagnetic field created by a single 
electron moving in a dissipative medium, addition of electromag- 
netic fields resulted from superposition of separate electron fields 
and forming a modulated stream, inverse influence of the resulting 
field on electromagnetic stream modulation degree were consid- 
ered. 11 refs. (author). 


18444 (KFTI+-91-41) Dispersion of plasma waves in a finite 
magnetic fleld (wy>wp). Onishchenko, I.N.; Sotnikov, G.V. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [19p.] (In Russian). Order Number DE93621654. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dispersion plasma wave properties and their particularities for 
the case when the relation of electron to plasma girofrequencies 
has a finite value are investigated. Three models were used: an 
oblique wave in unlimited magnetoactive plasma; a cylindric metal 
waveguide filled completely with magnetoactive plasma; a tubular 
plasma waveguide. The results obtained in these models are com- 
pared. 20 refs.; 9 figs. (author). 


18445 (KFTIL-91-44) Calculation of Mercier stability cri- 
terium in stellarators. Nemov, V.V. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [16p.] (in Russian). Order 
Number DE93621599. Source: OSTI; NTIS (US Sales Only); INIS. 

A method of Mercier stability criterium calculation in stellarators 
with account of the real distribution of their magnetic field is dis- 
cussed. It is based on integration along magnetic force lines. This 
criterium was calculated for slow pressure plasma with a finite local 
pressure gradient in the magnetic configuration of a torsatron with 
parameters close to those of "Uragan-2M”. 12 refs.; 1 fig.; 1 table. 
(author). 


18446 (KFTI-91-45) Experimental investigation of wake 
field excitation in plasma by a periodic succession of relativis- 
tic particle clots. Berezin, A.K.; Kiselev, V.A.; Linnik, A.F.; 
Onishchenko, I.N.; Sotnikov, G.V.; Uskov, V.V.; Fajnberg, Ya.B. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [10p.] (In Russian). Order Number DE93621655. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experimental results of wake field excitation in plasma and in 
gas by a periodic succession of short relativistic particle clots ob- 
tained with the resonance linear accelerator help are presented. 
Electron energy is 2 MeV, clot duration 60 ps, the number of parti- 
cles in a clot is 2x10°. The density of plasma used in experiments 
provides a resonance between plasma frequency and clot 
succession frequency. In this case the modulated beam-plasma in- 
teraction is represented by a sum of wake fields depending on the 
number of clots and accompanied by interference and stochastic 
effects. 12 refs.; 7 figs.; 1 table. (author). 


18447 (KFTI-91-50) Negative viscosity and generation of 
dissipative solitons and zonal dissipative structures by drift 
waves. Chechkin, A.V.; Tur, A.V.; Yanovskij, V.V. AN Ukrainskoj 





SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [31p.] Or- 
der Number DE93621656. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The stability of drift wave in a plasma with dissipation due to ion 
viscosity is examined. If the wave amplitude exceeds a threshold 
value, determined by ion-ion collisions, large-scale perturbations 
(i.e., with scales much greater than the drift wave length) grow. 
This effect is analogous to the negative viscosity effect in hydrody- 
namics. Maximum growth rate belongs to perturbations which are 
periodical along plasma inhomogeneity and constant in transverse 
direction, i.e. azimuthal direction in cylindrical geometry (zonal dis- 
sipative structures). The analysis of nonlinear stage of large-scale 
instability shows that the soliton-like large-scale structures of the 
electric field and vorticity are possible (dissipative solitons). 13 
refs.; 2 figs. (author). 


18448 (KFTI-92-20) Excitation of nuclear synthesis reac- 
tions in metal-deuterium type systems by bombarding with 
inert gas ions. Zelenskij, V.F.; Rybalko, V.F.; Tolstolutskaya, G.D.; 
Pistryak, S.V.; Kopanets, I.E.; Morozov, A.N. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [14p.] (In Rus- 
sian). Order Number DE93621674. Source: OSTI; NTIS (US Sales 
Only); INIS. 

For the first time the possibility of nuclear synthesis reaction ex- 
citation in metal-deuterium type systems by bombarding the targets 
with ions which are not the synthesis reaction reagents, in particu- 
lar, with the inert gas ions was experimentally studied and 
confirmed. The yield of (d,d) and (d,t) reactions depending on the 
energy (0,4...3,2 MeV) and type of bombarding ions (He*, Ne*, Ar’, 
Kr*, Xe*) were determined. It was shown that at ion energies in the 
0.1-1 MeV range the reaction yield is relatively high (10-'...10-7 
reactions/ion) and it may be increased with the bombarding ion 
energy increase, choice of a target etc. Examples of practical ap- 
plication of this phenomenon are given. 11 refs.; 11 figs. (author). 


18449 (KFTI-92-25) Kinetic effects in stochastic topologi- 
cally nontrivial field. Chechkin, A.V.; Tur, A.V.; Yanovskij, V.V. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1992. [28p.] Order Number DE93621642. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The kinetic description of a particle system in an external sto- 
chastic field possessing helicity is examined. The kinetic equation 
is obtained, which contains an additional term proportional to the 
helicity. The solution describing evolution of the distribution function 
for arbitrary initial conditions is found. Particular examples of such 
an evolution and some new kinetic effects, connected with helicity, 
are discussed. It is shown, that a particle beam with inhomoge- 
neous velocity profile in an external stochastic helical field 
generates a new particle flow in transverse direction. 13 refs. (au- 
thor). 


18450 (KFTI-92-40) The possibility of using carbon- 
graphite materials for microwave plasma diagnostics in large 
fusion devices. Skibenko, A.|.; Vasil'ev, V.V.; Vojtsenya, V.S.; 
Gozhenko, S.V.; Konotop, Yu.F.; Pavlichenko, R.O.; Strel'nitskij, 
V.E.; Fomin, I.P. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [8p.] Order Number DE93621609. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possibility of replacing plasma-facing elements of microwave 
diagnostics (antennae, mirrors), which are usually made of metals, 
by the elements made of carbon-graphite materials was studied. 
The results of our comparison measurements indicate that the 
main working characteristics of some metallic and carbon-graphite 
units (conical antennae, two-plate antennae, mirrors) are rather 
similar. 5 refs.; 2 figs.; 2 tables. (author). 


18451 (KFTI-92-41) Spreading of bi modulated ultra- 
relativistic electron beam (BUEB) in atmospheric plasma 
channel (APCh). Zejdlits, V.P.; Tkachenko, V.I.; Ajzatskij, N.I.; 
Tkach, Yu.V.; Miroshnichenko, G.A.; Pavienko, N.G. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [7p.] (in 
Russian). Order Number DE93621658. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The space-time structure of the bi modulated ultra-relativistic 
electron beam (BUEB) spreading in atmospheric plasma channel 
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(APCh) with a combined frequency was investigated experimen- 
tally. It was shown that such a beam spreads in APCh rather 
steadily on the distances defined by experimental conditions. A no- 
ticeable stabilization of its cross section was observed. An 
agreement with the earlier proposed theoretical model modified for 
bi modulated beam was noted. A conclusion about the stabilizing 
influence of low-frequency BUEB current modulation on its trans- 
portation in high-dissipative plasma channel was made. 11 refs.; 4 
figs. (author). 


18452 (KFTI-92-43) Simple kinetic model for plasma in 
stochastic helical field. Chechkin, A.V.; Tur, A.V.; Yanovsky, V.V. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1992. [20p.] Order Number DE93621643. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The kinetic equation for a plasma in stochastic electromagnetic 
helical field is constructed and examined. The kinetic equation con- 
tains additional term, proportional to the helicity. The solution 
describing evolution of the distribution function for arbitrary initial 
conditions is found and the possible consequences of the presence 
of the helicity term are discussed. Model example is considered 
when the single-momentum electron beam with inhomogeneous 
velocity profile creates a new particle flow in transverse direction, 
so that the resulting flow also possesses helicity. 13 refs. (author). 


18453 (KIYal-91-15) Optimization of break-down condi 
tions in tokamak TOTUS. Vidzigovskij, V.B. (and others); Gurin, 
A.A.; Nedovba, V.I. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [17p.] (In Russian). Order Number 
DE93617863. Source: OSTI; NTIS (US Sales Only); INIS. 

The results are given for first experiments on tokamak TOTUS, 
intended for researches of problems of control by discharges and 
plasmas characteristics. The essential peculiarity of the device is 
the hybrid poloidal magnetic system, combining the functions of air 
inductor, control windings and windings forming the plasma cross- 
section configuration. As the result of investigations the 
break-down conditions have been established. It has been created 
the multi-sectional programmed supply system of the poloidal 
winds for discharge plus start phase and its operating algorithm. 
The main parameters of devices systems have been optimized for 
break-down phase. 7 refs.; 10 figs.; 3 tables. (author). 


18454 (LA-UR-93-478) Start broadened profiles with self- 
consistent radiation transfer and atomic kinetics in plasmas 
produced by high intensity lasers. Olson, G.L.; Comly, J.C.; La 
Gattuta, J.K.; Kilcrease, D.P. Los Alamos National Lab., NM 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9211211-—1: Radiative properties of hot dense matter conference, 
Santa Barbara, CA (United States), 2-6 Nov 1992). Order Number 
DE93008706. Source: OSTI; NTIS; INIS; GPO Dep. 

Spectral line shapes and line strengths have long been used to 
diagnose plasma temperatures and densities. In dense plasmas, 
the additional broadening due to Stark effects give additional infor- 
mation about the plasma density. We present calculations that are 
self-consistent in that the radiation fields of the line transitions and 
the atomic kinetics are iterated to convergence. Examples are 
given for simple plasmas with temperature gradients, density gradi- 
ents, and veiocity fields. Then a more complex example of a laser 
produced plasma is presented. 


18455 (LRP-441/91) Experimental investigation of the in- 
teraction between a beam of relativistic electrons and the 
electromagnetic wave in a quasi-optical gyrotron. Alberti, S. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)). Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Nov 1991. [170p.] (in French). Or- 
der Number DE93613779. Source: OSTI; NTIS; INIS. 
There is only an abstract in French available. 


18456 (LRP-458/92) Properties of diffraction gratings used 
as output couplers in a quasioptical gyrotron. Tran, M.Q. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Cao, H.; Hogge, 
J.P.; Kasparek, W.; Tran, T.M.; Paris, P.J. Ecole Polytechnique 
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Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Jul 1992. [64p.] Order Number 
DE93613780. Source: OSTI; NTIS; INIS. 

The design of a diffraction grating used as an output coupler for a 
Fabry-Perot resonator is presented. We then consider the problem 
of determining the distortion and the cross-polarization of the inci- 
dent Gaussian beam. Different types of gratings, plane with straight 
or curvilinear grooves and elliptical, have been designed and built. 
The output pattern from a resonator using such a grating has been 
measured experimentally. We found that the elliptical grating gen- 
erates the least distortion and cross-polarization. This result is 
attributed to the geometry of the grooves and is in excellent agree- 
ment with numerical calculations. (author) 19 figs., 2 tabs., 18 refs. 


18457 (LRP-459/92) Electron cyclotron resonance heating 
on the TCA tokamak. Pietrzyk, Z.A. (Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP)); Pochelon, A.; Behn, R.; Bondeson, A.; 
Dutch, M.; Goodman, T.P.; Tran, M.Q.; Whaley, D.R. Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Aug 1992. [38p.] Order Number 
DE93613726. Source: OSTI; NTIS; INIS. 

Electron Cyclotron Resonance Heating experiments at 39 GHz 
and power levels similar to Ohmic heating power levels have been 
conducted in the TCA tokamak, in either X- or O-mode. ECRH was 
observed to be more efficiently absorbed for low density and low 
qa discharges. At low density the central electron temperature is 
increased by a factor of two over Ohmic cases and the stored en- 
ergy increased by 40% with up to 80% of the plasma energy 
supplied by ECRH. During ECRH low density operation the elec- 
tron energy confinement time re. is the same as during pure 
Ohmic heating but re, degrades with ECRH power at high density. 
The decrease in the loop voltage required to maintain a constant 
current during ECRH is a very reproducible quantity and can be 
attributed in almost all cases to the change in the electron temper- 
ature. Sawtooth stabilization was produced with a sawtooth period 
of up to 10 times greater than that before ECRH. This stabilization 
depends on the ECRH toroidal injection angle and total input 
power. High energy ions are observed and their production is at- 
tributed to a 3-wave interaction process. (author) 17 figs., 24 refs. 


18458 (LRP—460/92) Dielectric tensor operator of hot plas- 
mas in toroidal axisymmetric systems. Brunner, S. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Vaclavik, J. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Aug 1992. [23p.] Or- 
der Number DE93613688. Source: OSTI; NTIS; INIS. 

Kinetic theory is used to develop equations describing dynamics 
of small-amplitude electromagnetic perturbations in toroidal axisym- 
metric plasmas. The closed Viasov-Maxwell equations are first 
solved for a hot stationary plasma using the expansion in the small 
parameter ce=p/L, where p is the Larmor radius and L a character- 
istic length scale of the stationary state. The ordering and 
additional assumptions are specified so as to obtain the well-known 
Grad-Shafranov equation. The dielectric tensor of such a plasma is 
then derived. The Viasov equation for the perturbed distribution 
function is solved by the expansion in the small parameters e. and 
€p=p/A, where 2 is a characteristic wavelength of the perturbing 
electromagnetic field. The solution is obtained up to the first order 
in €e and the second order in ep. By integrating the resulting distri- 
bution function over velocity space, an explicit expression for the 
tensor is derived in the form of a two-dimensional partial differential 
operator. The operator is shown to possess the proper symmetry 
corresponding to the energy conservation law. (author) 6 refs. 


18459 (LRP—463/92) Dynamical chaos of plasma ions in 
electrostatic waves. Fasoli, A. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Kleiber, R.; Tran, M.Q.; Paris, P.J.; Skiff, F. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Sep 1992. [16p.] Or- 
der Number DE93613703. Source: OSTI; NTIS; INIS. 

Chaos generated by the interaction between charged particles 
and electrostatic plasma waves has been observed in a linear 
magnetized plasma. The macroscopic wave properties, the kinetic 
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ion dielectric response and the microscopic heating mechanisms 
have been investigated via optical diagnostic techniques based on 
laser induced fluorescence. Observations of test-particle dynamical 
evolution indicate an exponential separation of initially close ion 
trajectories. (author) 5 figs., 20 refs. 


18460 (LRP-—466/92) Equilibrium and space-charge wave 
analysis of electron beams in conducting and absorbing 
gyrotron beam tunnels. Whaley, D.R. (Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP)); Tran, M.Q. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Oct 1992. [42p.] Order Number DE93613781. 
Source: OSTI; NTIS; INIS. 

The fluid equations for an electron beam are used to calculate 
the equilibrium velocity and density profiles, limiting current and 
space-charge wave properties of an annular beam undergoing 
magnetic compression in a gyrotron beam tunnel. Both non- 
relativistic and relativistic equations are derived. The beam tunnel 
may have a conventional smooth wall or an absorbing dielectric- 
loaded wall. Small values of magnetic compression are seen to 
have a large effect on the profiles and the current limit of a given 
tunnel. Common dielectric-loaded tunnels are also seen to reduce 
the limiting current by 5-20%. Limiting current data for a wide 
range of beam parameters are shown. The dispersion relation for a 
convective instability arising from the gradient in the equilibrium po- 
tential depression profiles is derived using the linearized fluid 
equations. The growth rate is seen to increase for increasing 
current and pitch angle, and for increasing wall effects of an ab- 
sorbing tunnel. The average growth rate is calculated for a typical 
gyrotron beam and beam tunnel as well as for a beam entering an 
interaction cavity. Growth rates for all values of kz are seen to de- 
crese for a conventional conducting beam tunnel in a constant 
magnetic field. (author) 13 figs., refs. 


18461 (LRP-467/92) Experimental considerations concern- 
ing the velocity measurement of the relativistic electron beam 
in a gyrotron by means of Thomson scattering. Siegrist, M.R. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Soumagne, G.; 
Tran, M.Q. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Nov 1992. 
[30p.] Order Number DE93613782. Source: OSTI; NTIS; INIS. 

The feasibility of Thomson scattering to determine the beam ve- 
locity in a gyrotron has been analyzed and preliminary experiments 
to implement such a system on our 100 GHz quasi-optical gyrotron 
are reported. Although the project had to be abandoned due to 
technical problems, the conclusions are that for the 90° scattering 
arrangement discussed it should be possible to determine at least 
one velocity component with an acceptable signal-to-noise ratio. 
(author) 11 figs., 10 refs. 


18462 (OEFZS—4648) Dynamics of ignited plasmas. 
Woloch, F.; Kamelander, G. Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria). Oct 1992. [24p.] (In German). Order 
Number DE93615803. Source: OSTI; NTIS (US Sales Only); INIS. 

During a collaboration with the JET Project a refinement was de- 
veloped for the programme package JETTO to take into account 
the transport of alpha particles. The presentation reports on effects 
arising from this alpha particle diffusion in the ITER design. The re- 
sults show ignition and other dynamic behaviour of important 
plasma parameters. (authors). 


18463 (OUP-92-39) G-factor determination by the electron 
energy relaxation method. Mentzoni, M. Oslo Univ. (Norway). Fy- 
sisk Inst. Nov 1992. [20p.] Order Number DE93617815. Source: 
OSTI; NTIS; INIS. 

Using the cross-modulation method for the determination of the 
G-factor in plasma gases, it is demonstrated that meaningsfull 
results are obtained although the theoretical limit for electron tem- 
perature is considerably exceeded. It is also demonstrated that 
electron energy losses by rotational excitation become gradually 
less important for excess electron temperatures higher than 1700° 
K, where elastic energy losses start to dominate to an increasing 
extent. 5 refs., 7 figs. 





18464 (PPPL-2864) Anomalous delayed loss of trapped D- 
D fusion products in TFTR. Zweben, S.J.; Darrow, D-S.; 
Fredrickson, E.D.; Mynick, H.E. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Feb 1993. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE93008902. Source: OSTI; NTIS; INIS; GPO Dep. 
A new anomalous delayed loss of D-D fusion products has been 
measured at the bottom of the TFRR vessel. This loss is delayed 
by ~ 0.2 sec with respect to the usuai prompt first-orbit loss, and 
has a correspondingly lower energy, i.e. about half the fusion prod- 
uct birth energy. This loss process dominates the total fusion 
product loss measured 90° below the midplane for plasma currents. 
I> 1.8 MA and major radii near R=2.45 m, e.g. for recent TFTR 
supershots. This delayed feature can occur without large coherent 
MED activity, although it can be strongly modulated by such activ- 
ity. Several possible causes for this phenomenon are discussed, 
but no clear explanation for this delayed loss has yet been found. 


18465 (PPPL-2867) Reduced optical transmission of SiO, 
fibers used in controlled fusion diagnostics. Ramsey, A.T.; 
Adier, H.G.; Hill, K.W. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Feb 1993. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93008516. Source: OSTI; NTIS; INIS; GPO Dep. 

We have subjected a silica core fiber optic cable to 4 years of 
low-level neutron and gamma radiation from Princeton's TFTR con- 
trolled fusion experiment The accumulated dose was 200 Gy. As a 
result of the radiation, we have measured increased attenuations 
of 100-300 db/km in the visible part of the spectrum, and a de- 
crease of the numerical aperture. An attempt to decrease this 
damage by photobleaching failed. We argue that this failure is not 
unexpected, since the rate of damage is so slow and the time 
scale so long that the self-annealing process keeps the residual 
damage at the irreducible level seen in other experiments. The im- 
plications of these findings for controlled fusion diagnostics during 
upcoming experiments with highly reactive deuterium-tritium plas- 
mas are discussed. 


18466 (PPPL-CFP—2776) Modeling of impurity transport in 
the core plasma. Hulse, R.A. Princeton Univ., NJ (United States). 
Plasma Physics Lab. [1992]. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-921053-2: International Atomic Energy Agency technical 
committee meeting on atomic and plasma material interaction data 
for fusion reactor technology, Cadarache (France), 12-16 Oct 
1992). Order Number DE93008927. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper presents a brief overview of computer modeling of 
impurity transport in the core region of controlled thermonuclear fu- 
sion plasmas. The atomic processes of importance in these high 
temperature plasmas and the numerical formulation of the model 
are described. Selected modeling examples are then used to high- 
light some features of the physics of impurity behavior in large 
tokamak fusion devices, with an emphasis on demonstrating the 
sensitivity of such modeling to uncertainties in the rate coefficients 
used for the atomic processes. This leads to a discussion of cur- 
rent requirements and opportunities for generating the improved 
sets of comprehensive atomic data needed to support present and 
future fusion impurity modeling studies. 


18467 (SAND-93-8209) Progress in optical diagnostic de- 
velopment for the electro-thermal chemical program. Vosen, 
S.R.; Armstrong, R.C. Sandia National Labs., Livermore, CA 
(United States). Feb 1993. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract AC04-76DR00789. Order Number 
DE93009452. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on a development program whose goals are 
techniques suitable for the study of mixing and combustion during 
the electro-thermal chemical propulsion process. Specifically, it was 
desired to develop an optical technique capable of determining the 
location, extent and structure of a plasma-liquid interface at gun- 
like conditions, and to determine the location and intensity of 
combustion at that interface. Details of the adaptation of techniques 
developed for the study of liquid propellant combustion to ETC-like 
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phenomena are described in this report. This includes how to ob- 
tain photographs capable of being analyzed to determine both the 
location and structure of the plasma-liquid interface and locations 
of regions undergoing chemical reactions, and details of digital im- 
age processing techniques useful in obtaining this information. 


18468 (TRITA-ALF-92-01) A method for external measure- 
ment of toroidal equilibrium parameters. Brunsell, P. (Royal 
Inst. of Technology, Stockholm (Sweden). Dept. of Fusion Plasma 
Physics); Hellblom, G.; Brynolf, J. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Fusion Plasma Physics. 1992. [31p.] Order 
Number DE93617868. Source: OSTI; NTIS; INIS. 

A method has been developed for determining from external 
magnetic field measurements the horizontal shift, the vertical shift 
and the poloidal field asymmetry parameter (A) of a toroidal 
plasma in force equilibrium. The magnetic measurements consist 
of two toroidal differential flux loops, giving the average vertical 
magnetic field and the average radial magnetic field respectively, 
together with cosine-coils for obtaining the m=1 cosine harmonic of 
the external poloidal magnetic field component. The method is 
used to analyse the evolution of the toroidal equilibrium during 
reversed-field pinch discharges in the Extrap T1-U device. We find 
that good equilibrium control is needed for long plasma pulses. For 
non-optimized externally applied vertical fields, the diagnostic 
clearly shows a horizontal drift motion of the pinch resulting in ear- 
lier discharge termination. (au). 


18469 (TRITA-ALF-92-02) Energy principle with induced 
surface currents. Lehnert, B. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Fusion Plasma Physics. 1992. [29p.] Order 
Number DE93617869. Source: OSTI; NTIS; INIS. 

An extended analysis is presented of the earlier investigated in- 
duced surface current effects which arise in a magnetized plasma 
when the confining fied has an imposed inhomogeneous part 
being generated by currents in external conductors. The electro- 
magnetic induction law requires a corresponding contribution from 
these effects to be added to the formulation of the energy principle 
for plasma MHD stability. For a plasma with a free boundary, 
conventional theory therefore holds only in the case of a homoge- 
neous external magnetic field. When the characteristic length of the 
imposed field is comparable to or smaller than that of the field gen- 
erated by the plasma currents, the induced surface current effects 
on electromagnetic free-boundary modes become at least as im- 
portant as any other effect due to the plasma displacements. Any 
non-uniform displacement which includes a translatory component 
of the plasma motion across the imposed magnetic field then leads 
to a restoring partial force and a positive contribution to the change 
in potential energy. An illustration is given by two-dimensional 
straight Extrap geometry with a peaked current distribution, being 
subject to a combined translation and ballooning-like displacement. 
In this case there are strong restoring forces, leading to stable os- 
cillations around the plasma equilibrium position. A peaked profile 
also becomes consistent with an efficient power production of ther- 
monuciear plasma core. (au) (12 refs., 4 figs.). 


18470 (TRITA-ALF—-92-03) Reversed field pinch magnetic 
equilibrium and profile dynamics in Extrap T1-upgrade. Nord- 
lund, P.; Mazur, S.; Drake, J.R. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Fusion Plasma Physics. May 1992. [56p.] 
(KTH-ALF-R-92/3.). Order Number DE93619975. Source: OSTI; 
NTIS; INIS. 

An eight station insertable magnetic probe has been installed on 
the Extrap T1-U machine. The structure of the reversed field pinch 
magnetic equilibrium and the time evolution of the profiles has 
been studied. The probe was inserted into sustained high current 
density RFP plasma, typically 12-16 MA/m? on axis. When the 
probe was inserted there was a somewhat shorter pulse duration 
and a slightly decaying current. The magnetic field profiles are shift 
corrected and expressed in a cylindrically symmetric form. All 
quantities are then derived from cylindrically symmetric equations. 
In the beginning of the sustainment phase, where the best repro- 
ducibility is achieved, we have been able to obtain estimates of the 
pressure profile consistent with independent measurements of the 
central pressure. Values of G@ approx = 0.19 and <8> approx = 
0.09 are found leading to an estimation of the energy confinement 
time, with the probe inserted, of re approx = 5 ys. Profiles of the 


ERA Vol. 18, No. 6 537 





70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


effective parallel conductivity clearly indicates the presence of a 
‘dynamo mechanism’ sustaining the field configuration. Higher © 
discharges usually exhibit large oscillations in the F-@ plane. We 
find that these oscillations represents macroscopic redistribution of 
the current in the plasma. A cyclic process is found where the par- 
allel current density (u-profile) tends to peak in the center and then 
relax towards a flatter and broader configuration. Towards the end 
of the discharge there is an increasing fluctuation level along with 
an increasing Vicop/Ip- Here we find a relative increase in the cur- 
rent density in the edge region resulting in a hollow z-profile. (au) 
(15 refs., 31 figs.). 


18471 (TRITA-ALF—S2-04) Destruction of magnetic sur- 
faces in an RFP by field errors from ports and gaps. Andersin, 
M. Royal Inst. of Tech., Stockholm (Sweden). Dept. of Fusion 
Plasma Physics. May 1992. [48p.] Order Number DE93621600. 
Source: OSTI; NTIS; INIS. 

Graduation thesis. 

Geometric disturbances such as ports and gaps in the shell give 
rise to magnetic error fields, which may result in the formation of 
magnetic islands in the neighbourhood of rational magnetic 
surfaces. These islands have a deteriorating effect on plasma con- 
finement. In this work the formation of these islands and their effect 
on plasma confinement are studied and the results are applied to 
the Extrap T1-Upgrade device, which is a large aspect-ratio device 
possible to operate in RFP-mode. The plasma is modelled with a 
polynomial function model. A static model for the field errors from 
ports in the shell shows that several magnetic islands are formed 
and that an overlap of islands occurs. The results suggest that a 
conducting grid should be positioned over the ports. In the case of 
field errors from gaps in the shell a simple model is used, with the 
approximation that all currents flow at the edges of the gaps. It 
shows that especially the m = 1 perturbations are considerably 
large and that there will be confinement problems even with the 
use of conducting plates for shielding of the error fields. (au). 


18472 (TRITA-ALF—92-06) Magnetic field fluctuations dur- 
ing RFP operation in Extrap T1-Upgrade. Mazur, S.; Nordlund, 
P.; Drake, J.R. Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Fusion Plasma Physics. Oct 1992. [60p.] Order Number 
DE93621601. Source: OSTI; NTIS; INIS. 

Magnetic fluctuations have been studied during Reversed Field 
Pinch operation in the Extrap T1-Upgrade device using external 
poloidal and toroidal arrays of edge coils. Statistical techniques 
have been adopted to determine the spatial structure of the edge 
fluctuating field. For frequencies below 200 kHz a global mode 
structure is found with poloidal mode numbers m=0 and 1 and neg- 
ligible power for modes with m>2. Fluctuation activity with higher 
frequencies appears to be of a turbulent nature with a scale length 
shorter than the coil separation length. The derived toroidal mode 
power spectrum is peaked around mode number /n/=12 to 22. This 
peak corresponds to helical m=1 modes resonant on the q-profile 
inside the reversal surface. Comparatively low power is found in 
n>0O external kink modes. (au). 


18473 (VTT-PUB-110) Studies on the parametric decay of 
waves in fusion plasmas. Paettikangas, T. (Technical Research 
Centre of Finland, Espoo (Finland). Nuclear Engineering Lab.). 
Technical Research Centre of Finland, Espoo (Finland); Helsinki 
Univ. of Technology, Otaniemi (Finland). Aug 1992. [166p.] Order 
Number DE93621659. Source: OSTI; NTIS; INIS. 

The thesis includes also seven previously published articles. 

Parametric instabilities of large-amplitude electromagnetic waves 
are investigated in fusion applications. In laser fusion, the elec- 
tromegnetic wave reflected from the overdense plasma can act as 
a secondary pump wave and exite parametric instabilities. In dou- 
ble simulated Brilloun scattering (DSBS), both the incoming and 
the reflected pump wave scatter from a common ion sound wave. 
The stationary states and the dynamics of DSBS are investigated 
by using a simple envelope model. The ion sound wave that is 
exited in DSBS is shown to have soliton-like properties. The simu- 
lated Raman scattering (SRS) of free-electron-laser radiation can 
be applied to current drive in tokamaks. SRS generates fast longi- 
tudinal electron plasma waves which accelerate electrons to 
relativistic energies. Since the energetic current-carrying electrons 
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are almost collisionless, the current decays very slowly. The feasi- 
bility of the Raman current drive in tokamaks is investigated 
theoretically. The current drive efficiency and the optimum free- 
electron-laser parameters are determined. The energy transfer to 
the fast electrons from the electrostatic wave is studied with rela- 
tivistic Viasov-Maxwell simulations. The parametric decay of a 
wave to half-harmonics is investigated. It is shown that the growth 
rate of the decay vanishes in the limit of a long wavelenght of the 
pump wave even for general electromagnetic or electrostatic decay 
models. The results are applied to the decay of a fast magne- 
tosonic waves in tokamak plasmas. (orig.). 
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Refer also to citation(s) 16438, 16439, 16440, 16854, 17325 


18474 (CEA-CONF-11070) Operation of a forced flow su- 
perfluid helium test facility and first results. Rousset, B. (CEA 
Centre d’Etudes de Grenoble, 38 (France). Dept. de Recherche 
Fondamentale sur la Matiere Condensee); Claudet, G.; Gauthier, 
A.; Seyfert, P.; Lebrun, P.; Marquet, M.; VanWeelkderen, R.; 
Duchateau, J.L. CEA Centre d’Etudes de Grenoble, 38 (France). 
Dept. de Recherche Fondamentale sur la Matiere Condensee. 
1992. [5p.] (CONF-9206300-: International conference on institute 
of refrigeration, Kiev (USSR), 8-12 Jun 1992). Order Number 
DE93613810. Source: OSTI; NTIS (US Sales Only); INIS. 

Cooling techniques based on forced flow He Il appears as a 
possible solution for very large superconducting magnet systems 
with field strengths in the order of 10 T. To prepare the definition of 
such cooling systems, a He Il test facility of significant size has 
been built at CEN Grenoble, in collaboration with CERN in Geneva 
and the EURATOM-CEA fusion research group in Cadarache, 
France. Its main features are a nearly 230 m long test section, 28 
mm in diameter, and mass flow rates of up to 100 g/s of 1.8 K He. 
First experimental results are presented and compared with solu- 
tions predicted by a model calculation. 


18475 (CEA-CONF—-11080) LIPSIE experiment: Pb-17Li irra- 
diation in a water loop with continuous tritium determination. 
Thevenot, G.; Estrade, J. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Mecanique et de Technologie. 1992. 
[13p.] (In French). (CONF-9205116—: International conference on 
irradiation technology, Saclay (France), 20-22 May 1992). Order 
Number DE93613803. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the ISABELLE 4 loop in the swimming pool 
of the OSIRIS reactor, which was used for irradiation of fuel rods 
and which is adapted now for irradiation of blanket materials candi- 
dates for future thermonuclear reactors. The loop is representative 
of thermohydraulic conditions provided for a lithium-lead alloy mod- 
ule cooled with pressurized water. The LIPSIE experiment studies 
the influence of water chemistry on tritium permeation through a 
water cooled stainless steel capsule, full of lithium-lead alloy. Tri- 
tium is determined by liquid scintillation either in the cooling water 
or in the gases of the capsule by sweeping with helium. 


18476 (CFFTP-G-9015) ITER fuel cycle systems layout: 
Conceptual design revision 2.0. Kveton, O.K. Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada). Oct 1990. [35p.] 
(ITER-IL-FC—2.4-0-8.). Order Number DE93613806. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The ITER fuel cycle building (FCB) will contain the following sys- 
tems: fuel purification - permeator based; fuel purification - 
molecular sieves; impurity treatment; waste water storage and 
treatment; isotope separation; waste water tritium extraction; tritium 
extraction from solid breeder; tritium extraction from test modules; 
tritium storage, shipping and receiving; tritium laboratory; atmos- 
phere detritiation systems; fuel cycle control centre; tritiated 
equipment maintenance space; control maintenance space; health 
physics laboratory; access, access control and facilities. The iayout 
of the FCB and the requirements for these systems are described. 
(10 figs.). 


18477 (CFFTP-G-9021) NET in-vessel vehicle system: FF 
nal report for concept definition phase. Jones, H. (Spar 
Aerospace Ltd., Toronto, ON (Canada)). Canadian Fusion Fuels 





Technology Project, Toronto, ON (Canada). Feb 1991. [93p.] Order 
Number DE93613811. Source: OSTI; NTIS (US Sales Only); INIS. 

The CFFTP/Spar In-vessel Vehicle System concept for in-vessel 
remote maintenance of the NET/ITER machine is described. It 
comprises a curved deployable boom, a vehicle which can travel 
on the boom and an end effector or work unit mounted on the ve- 
hicle. The stowed boom, vehicle, and work unit are inserted via the 
equatorial access port of the torus. Following insertion the boom is 
deployed and locked in place. The vehicle may then travel along 
the boom to transport the work unit to any desired location. A 
novel feature of the concept is the deployable boom. When fully 
deployed, it closely resembles a conventional curved truss struc- 
ture in configuration and characteristics. However, the joints of the 
truss structure are hinged so that it can fold into a compact 
package, of less than 20% of deployed volume for storage, trans- 
portation and insertion into the torus. A full-scale 2-metre long 
section of this boom was produced for demonstration purposes. As 
part of the concept definition the work unit for divertor handling 
was studied to demonstrate that large payloads could be manipu- 
lated within the confines of the torus using the in-vessel vehicle 
system. Principal advantages of the IVVS are its high load capacity 
and rigidity, low weight and stowed volume, simplicity of control 
and operation, and its relatively high speed of transportation. 


18478 (CFFTP-G-9039) Tritium interactions with steel and 
construction materials in fusion devices: A literature review. 
Dickson, R.S. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Nov 1990. [49p.] 
(AECL—10208.). Order Number DE93613812. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The literature on the interactions of tritium and tritiated water with 
metals, glasses, ceramics, concrete, paints, polymers and other or- 
ganic materials is reviewed in this report Some of the processes 
affecting the amount of tritium found on various materials, such as 
permeation, sorption and the conversion of tritium found on various 
materials, such as permeation, sorption and conversion of elemen- 
tal tritium (T2) to tritiated water (HTO), are also briefly outlined. 
Tritium permeation in steels is fairly well understood, but effects of 
surface preparation and coatings on sorption are not yet clear. Per- 
meation of T2 into other metals with cleaned surfaces has been 
studied thoroughly at high temperature, and the effect of surface 
oxidation has also been explored. The room-temperature perme- 
ation rates of low-permeability metals with cleaned surfaces are 
much faster than indicated by high-temperature results, because of 
grain-boundary diffusion. Elastomers have been studied to a cer- 
tain extent, but some mechanisms of interaction with tritium gas 
and sorbed tritium are unclear. Ceramics have some of the lowest 
sorption and permeation rates, but ceramic coatings on stainless 
steels do not lower permeation or tritium as effectively as coatings 
obtained by oxidation of the steel, probably because of cracking 
caused by differences in thermal expansion coefficient. Studies on 
concrete are in their early stages; they show that sorption of triti- 
ated water on concrete is a major concern in cleanup of releases 
of elemental tritium into air in tritium handling facilities. Some of the 
codes for modelling releases and sorption of T2 and HTO contain 
unproven assumptions about sorption and Tz — HTO conversion. 
Several experimental programs will be required in order to clear up 
ambiguities in previous work and to determine parameters for ma- 
terials which have not yet been investigated. (146 refs., tab.). 


18479 (CFFTP-G-9040) Erosion and hydrogen retention of 
graphite for first wall use in fusion reactors. Haasz, A.A. 
(Toronto Univ., ON (Canada). Inst. for Aerospace Studies); Davis, 
J.W. Canadian Fusion Fuels Technology Project, Toronto, ON 
(Canada). Jun 1990. [35p.] Order Number DE93613797. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Graphite is the most extensively nused first-wall material in toka- 
maks. Drawbacks of graphite are its erosion and its hydrogen 
retention capacity under plasma exposure. This study investigated 
these phenomena by performing controlled plasma simulation 
experiments utilizing a low-energy high-flux mass-analyzed ion ac- 
celerator. In the area of graphite erosion, the authors studied RES, 
the effect of ion angle-of-incidence on physical sputtering, chemical 
erosion of carbon and carbon composites, chemically enhanced 
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self-sputtering of carbon, the effect of oxygen on hydrocarbon for- 
mation during O2/H* impact, and the chemical erosion of boron 
carbide. Work on hydrogen retention included the study of thermal 
H°/T® retention and energetic H*/D* trapping in graphite. (17 figs., 
23 refs.). 


18480 (CFFTP-G-9042) The magnitude and direction of 
forces on impurities near a diverter plate: An exploratory in- 
vestigation. Stangeby, P.C. (Toronto Univ., ON (Canada). Inst. for 
Aerospace Studies). Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Jun 1990. [19p.] Order Number 
DE93613798. Source: OSTI; NTIS (US Sales Only); INIS. 

Most divertor impurity modelling gives the result that negligible 
leakage occurs of impurities produced at the plates, to the confined 
plasma. This is not, however, found experimentally. A Monte Carlo 
impurity code has been employed in exploratory studies aimed at 
identifying possible leakage pathways to the main plasma. It was 
found that for substantial range of divertor plasma densities and 
temperatures, the friction force dominated all other forces on the 
impurities, including the temperature gradient forces which are gen- 
erally directed away from the plates. Thus, if it was assumed that 
the deuterium plasma flow was everywhere directed toward the 
plates, negligible leakage to the confined plasma occurred. The 
possibility of deuterium flow reversal was also considered where it 
was assumed that over some radial fraction of the SOL, the deu- 
terium plasma flow was directed away from the plates, starting at a 
distance from the plates equal to the deuterium average ionization 
distance. The spatial distribution of impurity (carbon) physically 
sputtered neutrals was modelled and it was found that a fraction of 
the impurity neutrals were ionized in the deuterium flow reversal 
zone. When these impurity particles were then tracked through fur- 
ther ionization, and their parallel and cross-field transport was 
followed, a substantial impurity density was found in the confined 
plasma with Z,4 values of 3 or more. It was thus concluded that 
flow reversal of the deuterium plasma is a promising possible ex- 
planation of the leakage of divertor plate impurities to the confined 
plasma. 


18481 (CFFTP-G-9043) Chemical erosion of sintered 
boron carbide due to H* impact. Davis, J.W. (Toronto Univ., ON 
(Canada). Inst. for Aerospace Studies); Haasz, A.A. Canadian Fu- 
sion Fuels Technology Project, Toronto, ON (Canada). Jun 1990. 
[14p.] Order Number DE93613799. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The production of hydrocarbons and boron hydrides due to H* 
bombardment of sintered B,C has been investigated as a function 
of sample temperature and incident ion energy. While hydrocarbon 
production was observed, the yields were approximately two orders 
of magnitude smaller than observed for graphite. There was no ev- 
idence to indicate the production of any volatile boron-containing 
compounds. (3 figs., 11 refs.). 


18482 (CFFTP-G-—9061) ITER - TVPS remote handling criti- 
cal design issues: Final. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada); Wardrop (W.L.) and Associates 
Ltd., Winnipeg, MB (Canada). Sep 1990. [106p.] (WARDROP-90- 
8004-05-00.). Order Number DE93613807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report describes critical design issues concerning remote 
maintenance of the ITER Torus Vacuum Pumping System (TVPS). 
The key issues under investigation are the regeneratior/isolation 
valve seal and seal mechanism replacement; impact of inert gas 
operation; impact of remote handling (RH) on the building configu- 
ration and RH equipment requirements. Seal exchange concepts 
are developed and their impact on the valve design identified. Con- 
cerns regarding the design and operation of RH equipment in an 
inert gas atmosphere are also explored. The report compares pre- 
liminary RH equipment options, pumping equipment maintenance 
frequency and their impact on the building design, and makes rec- 
ommendations where a conflict exists between pumping equipment 
and the building layout. (51 figs., 11 refs.). 


18483 (CFFTP-G—9248) Preliminary assessment of a 'sur- 
face fusible grout’ concept. Sellars, B.G. Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Mar 1992. [36p.] Order 
Number DE93613813. Source: OSTI; NTIS (US Sales Only); INIS. 
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The Canadian Fusion Fuels Technology Project is evaluating the 
uptake and release of tritium (DT, To), tritiated hydrogen (HT) and 
tritiated water (HTO) by building materials to be used in fusion re- 
actor enclosures. Concrete will be an important building material 
and poses a special problem because of its porous microstructure 
and the chemical makeup of the material. One approach to 
reducing the uptake of HT and HTO into concrete is to apply a per- 
meation barrier directly onto the concrete. Glazed ceramic tiles are 
one barrier with low HT and HTO uptake; however, the grouting 
between tiles is a major concern. It would be desirable to seal the 
grout with a glassy permeation barrier. The concept investigated in 
this program is based on plasma spraying: injecting a powder into 
a high velocity flame to melt the powder particles and project them 
towards a target substrate. Glass on the substrate is then to be 
fused by the plasma flame while a molten glass is deposited on 
top. Ceramic bonded grouts were developed based on fused silica 
or borosilicate powders and ethyl silicate or sodium silicate air-set 
binders. Sodium silicate grouts exhibit lower porosity after drying 
than ethyl silicate-based grouts, although both are porous. Careful 
control of the ratio of coarse to fine powder fractions is necessary 
to minimize or eliminate drying shrinkage. The surface of grouts 
based on borosilicate glass could not be fused without cracking of 
neighbouring tiles. When a porcelain enamel glass was plasma 
spray deposited and fused onto the surface of a grout line and ad- 
jacent tiles crazing was observed upon dye penetrant testing. 


18484 (CFFTP-G-9251) Design of the compact toroid fu- 
eller for centre fuelling TdeV. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Aug 1992. [38p.] Order Number 
DE93613808. Source: OSTI; NTIS (US Sales Only); INIS. 

Reactor fuelling is one of the outstanding issues that remain to 
be resolved in the development of a tokamak fusion reactor. One 
of the most promising concepts of reactor fuelling is by the injec- 
tion of high-speed compact toroids (CT). The Compact Toroid 
Fueller (CTF) will inject high-speed, dense Spheromak plasmoids 
into the Tokamak de Varennes (TdeV) to examine the feasibility of 
this approach as a fueller for future reactors. Compact Toroid (CT) 
formation and acceleration at the RACE device at the Lawrence 
Livermore National Laboratory has shown that CT-plasmoid veloci- 
ties sufficient for centre fuelling fusion reactors can be achieved 
using coaxial accelerators. The CTF injector will test theories on 
CT-tokamak interaction related to reactor fuelling. Among the ques- 
tions to be addressed are the repetition-rate requirements for future 
injectors, the bootstrap current enhancement factor, CT fuel con- 
finement times, impurity effects, plasma heating, injector electrical 
efficiency and gas load to the tokamak following CT injection. 


18485 (CFFTP-G-90102) ITER ISS system alternative spec- 
ification study: Revision 1.0. Kveton, O.K. Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada). Aug 1990. [9p.] 
(ITER-IL-FC—9.2-0-33.). Order Number DE93613804. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recent comments suggested that the fuel systems, in particular 
the ISS, could be simplified if the ITER specifications were relaxed 
from the data specified for ITER. This interim report addresses the 
first part of the analysis, which considers the impact of design 
specifications on fuel systems design. 


18486 (CFFTP-G-90103) A low inventory adsorptive 
process for tritium extraction and purification. Keefer, B. (High- 
quest Engineering Inc., Vancouver, BC (Canada)); Bora, B.; Chew, 
M.; Rump, M.; Kveton, O.K. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Aug 1990. [7p.] (ITER-IL-FC—8.1-0- 
18.). Order Number DE93613805. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The fuel cycies of future fusion power systems present a diverse 
spectrum of challenges to gas separation technology, for extrac- 
tion, concentration, purification and confinement of tritium in fusion 
fuel cycles. Economic and safety factors motivate process design 
for minimum tritium inventory, functional simplicity, and overall 
reliability. A new gas separation process with some features of in- 
terest to fusion has been demonstrated under the auspices of the 
Canadian Fusion Fuels Technology Project. This process 
(Thermally Coupled Pressure Swing Adsorption or TCPSA’) is po- 
tentially applicable to several fusion applications for separation 
purification of hydrogen, notably for tritium extraction from breeder 
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blanket purge helium. Recent experimental tests have been 
directed toward fusion applications, primarily extraction and con- 
centration of tritium-rich hydrogen from the blanket purge helium 
stream, and also considering purification of this and other hydro- 
gen isotope streams such as the plasma exhaust. For example, 
hydrogen at 0.1% concentration in helium has been extracted in a 
TCPSA module operating at 195 K, with the process performed in 
a single working space to achieve simultaneous high extraction 
and concentration of the hydrogen. With methane or carbon oxides 
as the impurities, substantially complete separation is achieved by 
the same apparatus at ambient temperature. Engineering projec- 
tions for scale-up to ITER blanket purge extraction and purification 
applications indicate a low working inventory of tritium. 


18487 (CFFTP-G-91105(V.1)) ITER containment design- 
assist analysis: Volume 1: Analysis methods, models and 
assumptions. Nguyen, T.H. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations); Wright, M.A. 
Canadian Fusion Fuels Technology Project, Toronto, ON 
(Canada). Mar 1992. [67p.] (AECL-TTR-381(V.1).). Order Number 
DE93613794. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report, the analysis methods, models and assumptions 
used to predict the pressure and temperature transients in the 
ITER containment following a loss of coolant accident are pre- 
sented. The ITER reactor building is divided into 10 different 
volumes (zones) based on their functional design. The base model 
presented in this report will be modified in volume 2 in order to de- 
termine the peak pressure, the required size of openings between 
various functional zones and the differential pressures on walls 
separating these zones. 


18488 (CFFTP-G—91105(V.2)) ITER containment design- 
assist analysis: Volume 2: Panel strength and containment 
pressure differential sensitivity studies. Nguyen, T.H. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Wright, M.A. Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Mar 1992. [140p.] (AECL-TTR-381(V.2).). 
Order Number DE93613795. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Sensitivity studies were performed to estimate the maximum 
panel strength and the minimum opening area between functional 
zones in the ITER reactor building to prevent pressures and pres- 
sure differentials between these zones from exceeding their 
preliminary target values (80 kPa(g) for peak pressure and 15 
kPa(d) for pressure differential). In these studies, containment con- 
sists of: the area filled with helium gas, the area filled with nitrogen 
gas, the area serviced by the Recirculating Air Detritiation System 
and areas containing the primary heat transport system heat 
exchangers. The analysis was performed for two possible break lo- 
cations: the area filled by nitrogen gas and one of the two areas 
containing the primary cooling system heat exchangers. Based on 
the results presented in this study, a minimum opening area of 10 
m? between these nodes and a maximum panel strength of 12.5 
kPa(d) are recommended. 


18489 


(CNIC—00375) Theoretical simulation of soft x-rays 
for recombining pump. Peng Huimin (Inst. of Applied Phys. and 
Computational Mathematics (China)); Zhang Guoping; Sheng Jia- 
tian. China Nuclear Information Centre, Beijing, BJ (China). May 


1990. [13p.] (In Chinese). (IAPCM-0013.). Order Number 
DE93613789. Source: OSTI; NTIS (US Sales Only); INIS. 

The theoretical study and computational simulation of soft X-ray 
laser produced by the recombination of highly ionized plasma are 
given. An one-dimensional non LTE radiative hydrodynamic code 
JB-19 is used for simulating the process of soft X-ray laser pro- 
duced by the recombination. The incident laser light is focused 
linearly onto the thin carbon fibre. In the duration of incident laser 
pulse a highly ionized plasma is generated. After the incident laser 
has been ended the plasma adiabatically expands and rapidly cools 
down. During the time of three-body recombination and cascading 
transition, the population inversion between n = 3 and n = 2 is pro- 
duced and transition gain is obtained. The analysis and evolution is 
presented, and factors effected on the gain are also discussed. 
The calculated results have been compared with the experimental 
data of RAL. It is found that some were in good agreement with 
them but some are not. Under the limitation of laser energy, the 





gain is inversely proportional to the wave-length and pulse width of 
incident laser. For obtaining high gain it is necessary to have dou- 
ble frequency and to shorten the pulse width of Nd-glass laser. 
Finally the preliminary results about H-like F ion are also given. 


18490 (CONF-930403-23) New remote maintenance ap- 
proach for TPX. Davis, F.C. (Oak Ridge National Lab., TN (United 
States)); Walker, M.S.; Brown, T.G. Oak Ridge National Lab., TN 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 5. top- 
ical meeting on robotics and remote systems; Knoxville, TN (United 
States); 26-29 Apr 1993. Order Number DE93007857. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Physics Experiment (TPX), to be located at 
Princeton Plasma Physics Laboratory, will be a steady-state, high- 
performance fusion machine. It will use hydrogen fuel during its 
original operation, deuterium-deuterium (D-D) fuel for an extended 
intermediate period of time and then a limited number of runs us- 
ing deuterium-tritium (D-T) fuel. The D-D operations wig generate 
neutron fluxes that will activate materials of the vacuum vessel. 
From that point on, the resulting ionizing radiation, which will con- 
tinue to increase, particularly during D-T operation, will prevent 
personnel access into the vessel to perform either scheduled or 
unscheduled maintenance activities. All activities performed within 
the vacuum vessel must be accomplished using remote means. 
TPX has taken a new approach for remote maintenance of the 
components within the vacuum vessel. This document describes 
the system that is being developed. 


18491 (DOE/DP/40200-240) Laboratory for Laser Energet- 
ics annual report, 1 October 1991-30 September 1992: Inertial 
Fusion Program and National Laser Users Facility Program. 
Rochester Univ., NY (United States). Lab. for Laser Energetics. 
Jan 1993. 243p. Sponsored by USDOE, Washington, DC (United 
States); New York State Energy Research and Development 
Authority, Albany, NY (United States). DOE Contract FC03- 
85DP40200. Order Number DE93009054. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is an annual report covering research progress on laser fu- 
sion and the OMEGA Upgrade design and development. In laser 
fusion, line-spectroscopy methods were demonstrated to be useful 
in diagnosing the core temperature and densities of polymer-shell 
targets; a theoretical analysis of nonlocal heat transport effects on 
filamentation of light in plasmas confirms that the principle 
mechanism driving filamentation is kinetic thermal rather than pon- 
deromotive; a new method (spatial beam deflection) to produce 
laser pulses of arbitrary shape was developed; laser-plasma x-ray 
emission was measured using photodiode arrays; experiments on 
long-scale-iength plasmas have shown that smoothing by spectral 
dispersion has proven effective in reducing Raman scattering; a 
method for increasing the gas-retention time of polymer shell 
targets was developed by overcoating them with aluminum. Experi- 
ments relating to the OMEGA Upgrade are described. 


18492 (DOE/ER/40339-6) [Fast neutron cross section mea- 
surements]: Progress report. Knoll, G.F. Michigan Univ., Ann 
Arbor, Mi (United States). 26 Oct 1992. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER40339. Order Number DE93009053. Source: OSTI; NTIS; 
INIS; GPO Dep. 

From its inception, the Nuclear Data Project at the University of 
Michigan has concentrated on two major objectives: (1) to carry 
out carefully controlled nuclear measurements of the highest possi- 
ble reliability in support of the national nuclear data program, and 
(2) to provide an educational opportunity for students with interests 
in experimental nuclear science. The project has undergone a suc- 
cessful transition from a primary dependence on our photoneutron 
laboratory to one in which our current research is entirely based on 
a unique pulsed 14 MeV fast neutron facility. The new experimen- 
tal facility is unique in its ability to provide nanosecond bursts of 14 
MeV neutrons under conditions that are “clean” and as scatter-free 
as possible, and is the only one of its type currently in operation in 
the United States. It has been designed and put into operation pri- 
marily by graduate students, and has met or exceeded all of its 
important initial performance goals. We have reached the point of 
its routine operation, and most of the data are now in hand that will 
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serve as the basis for the first two doctoral dissertations to be writ- 
ten by participating graduate students. Our initial results on double 
differential neutron cross sections will be presented at the May 
1993 Fusion Reactor Technology Workshop. We are pleased to re- 
port that, after investing several years in equipment assembly and 
optimization, the project has now entered its “data production” 
phase. 


18493 (DOE/ER/52056—4) High field superconductor devel- 
opment and understanding: Final report, February 1, 
1983—January 31, 1986. Larbalestier, D.C. Wisconsin Univ., Madi- 
son, WI (United States). Applied Superconductivity Center. 1986. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-80ER52056. Order Number DE93008286. Source: 
OSTI; NTIS; GPO Dep. 

Our group’s involvement in the unraveling of the causes of the 
HFRF conductor problems (as also subsequently in the MFTF pro- 
totypes and some of the MIT ICCS trial conductors) illustrates the 
importance of involving the fundamental groups in procurement 
and construction projects. There are so many variables involved in 
the optimized design of Nb3Sn conductors (e.g. conductor size, fil- 
ament size, tin supply, vacuum or air cast bronze, tin to niobium 
ratio, reaction conditions, extrusion conditions, etc.), that each 
large procurement has tended to come up with a unique conductor 
design. Fabrication compromises and problems have tended to pro- 
duce a situation in which each new conductor requires individual 
optimization. An important role of a fundamental group such as ours 
is to view the particular problems of any one project in the context 
of our wide experience with many Nb3Sn conductor procurements. 


18494 (DOE/FTR-93009151) [RF technology and Japanese 
fusion experiments]: Foreign trip report, October 17- 
November 6, 1992. Golovato, S.N. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Plasma Fusion Center. 10 Mar 
1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-78ET51013. Order Number 
DE93009151. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Since we are in the process of setting up the ICRF system on 
Alcator C-Mod and will begin experiments soon, discussions with 
the various Japanese ICRF groups centered around their system 
designs. Principaltopics included coaxial component design, an- 
tenna testing and conditioning, and experimental operation. At 
JT-60U, it was also possible to address some important physics is- 
sues such as impurity generation, sawtooth stabilization, and 
ICRF-LHCD synergy. The workshop dealt mainly with ICRF and 
ECRF technology issues. The ECRF issues still center around 
source development and mode convertors, while the ICRF issues 
for the future concern requirements for ITER, SSAT, and LHD such 
as long pulse length, dynamic tuning, and reliability. 


18495 (DOE/FTR-93009152) [Frascati Tokamak Upgrade]: 
Foreign trip report, June 18, 1992—January 30, 1993. Snipes, 
J.A. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. 10 Mar 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-78ET51013. 
Order Number DE93009152. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Dr. Joseph A. Snipes, a research scientist with the NUT Plasma 
Fusion Center, was on a scientific exchange visit to an equivalent 
fusion research laboratory, ENEA-Frascati (Rome), Italy, during the 
period from 19 June 1992 to 30 January 1993. The key personnel 
contacted in Frascati were the E.NEA Fusion Department Head, 
Dr. Roberto Andreani, and the Physics Division Head, Dr. Rosario 
Bartiromo. The purpose of the trip was to work on the Frascati 
Tokamak Upgrade (FM) with their newly installed deuterium pellet 
injector to study plasma fuelling and pellet ablation physics. 


18496 (DOE/FTR-93009400) [ITER magnet workshop]: 
Foreign trip report, October 14-25, 1992. Thome, R.J. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Plasma 
Fusion Center. 4 Nov 1992. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-78ET51013. Order 
Number DE93009400. Source: OST!; NTIS (US Sales Only); GPO 
Dep. 

The ITER Magnet Workshop was organized into the following 
four groups: (1) superconducting strand, (2) cable and conductor, 
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(3) insulation, joints and feedthroughs, and (4) conduit and struc- 
tural materials. A timeline schedule for completion of scalable 
magnet coils is included. In addition summary specifications are 
described for power supplies, remote handling R&D requirements 
and tritium plant R&D. 


18497 (DOE/FTR-93010533) [Gas target and radiative di- 
vertors with plasma detached from divertor plate]: Foreign trip 
report, February 25—March 3, 1993. Sigmar, D.J. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). Plasma Fusion Cen- 
ter. 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-78ET51013. Order Number 
DE93010533. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of the trip was to attend a meeting on radiative 
divertors with gas targets. Summaries of several speaker's presen- 
tations are included. 


18498 (DOE/FTR-93010837) [Progress in gyrotron and 
ECRH research in Japan]: Foreign trip report, October 31- 
November 8, 1992. Kreischer, K.E. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Plasma Fusion Center. 15 Nov 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER54110. Order Number 
DE93010837. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The primary purpose of the trip was to attend the workshop at 
JAERI in order to determine recent progress in gyrotron and ECRH 
research in Japan. My laboratory visits provided more detailed in- 
formation about the ECRH experiments at Kyoto, and gyrotron 
tube development at Toshiba. | presented on overview of the MIT 
experimental gyrotron program at both the workshop and laborato- 
ries that | visited. 


18499 (ECN-C—92-049) Progress report 1991 on fusion 
technology tasks. Klippel, H.T. (ed.). Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Jul 1992. [147p.] 
Order Number DE93618864. Source: OSTI; NTIS; INIS. 

This work has been performed in the frame of the European Fu- 
sion Technology Programme with financial support from the 
Commission of the European Community. 

The research and development work of ECN for fusion reactor 
technology is part of the Thermonuclear Fusion Technology Pro- 
gramme 1989-1991 of the European Community. The liaison is 
formalized in a FOM-ECN subcontract to the EURATOM-FOM As- 
sociation Contract. The work is organized in 18 detailed project 
contracts in the NET Technology Programme, the Solid Breeder 
Blanket Programme, the Long Term Programme, and in JET and 
NET study contracts. A list of these tasks in the European Pro- 
gramme structure and their ECN project number, including a 
keyword for indication of their Research and Development objec- 
tives, is given. The progress of this work carried out in 1991 is 
described in subsequent chapters for each of the ECN projects, 
grouping the projects per Research and Development discipline. 
(author). 111 refs.; 49 figs.; 22 tabs. 


18500 (ECN-RX-91-038) Energy self-shielding and SED/ 
SAD effects in sensitivity calculations of a NET shielding blan- 
ket. Hogenbirk, A. (Netherlands Energy Research Foundation 
(ECN), Petten (Netheriands)). Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). May 1991. [21p.] Contract no. 
1634;Contract NSN1 subtask 3. (CONF-9106310—: ISFNT-2: 2nd 
international symposium on nuclear fusion technology and exposi- 
tion, Karlsruhe (Germany), 2-7 Jun 1991). Order Number 
DE93618873. Source: OSTI; NTIS; INIS. 

This work was performed in the framework of the NSN1 contract 
of the Fusion Technology Programme of the European Community. 

Results are presented of a sensitivity and uncertainty analysis of 
a NET iron/water inboard shielding blanket using energy self- 
shielded cross sections. Couple (ny) transport calculations were 
performed in an SgP3 approximation using cross sections from Eu- 
ropean Fusion File in the 121-group GAM-Il structure. Energy 
self-shielding was taken into account using the Bondarenko 
method. Results of this analysis are compared with a similar analy- 
sis in which infinite dilute cross sections were used. It is shown 
that the effect of energy self- shielding on the neutron flux in coils 
of the NET design is considerable whereas the 4-flux is hardly in- 
fluenced. This causes the nuclear heating in the inboard coils to be 
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increased by 13%. The relative uncertainty in nuclear heating due 
to uncertainties in the total cross sections of Fe, Cr and Ni de- 
creases by 8% when self-shielding is taken into account. Also the 
effect of uncertainties in energy and angular distributions of the 
scattered neutrons (SED and SAD respectively) was studied. SED 
uncertainties appear to have only a minor effect. SAD uncertainties 
however, are quite important for elastic scattering. It is therefore 
concluded that more attention should be paid to these SAD uncer- 
tainties. (author). 16 refs.; 6 figs.; 3 tabs. 


18501 (ECN-RX-91-039) Analysis of loss-of-coolant and 
loss-of-flow accidents in the divertor cooling system of NET/ 
ITER: Paper submitted to ISFNT-2, Karlsruhe, 2-7 June 1991 
(International Symposium on Fusion Nuclear Technology). Klip- 
pel, H.T. (Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands)); Komen, E.MJ. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Apr 1991. [20p.] (CONF- 
9106310—-: ISFNT-2: 2nd international symposium on nuclear 
fusion technology and exposition, Karlsruhe (Germany), 2-7 Jun 
1991). Order Number DE93618874. Source: OSTI; NTIS; INIS. 

This paper presents the thermal-hydraulic analysis of potential 
accidents in the divertor cooling system of the Next European 
Torus or the International Thermonuclear Experimental Reactor. 
Three Loss-of- Coolant Accidents and two Loss-of-Flow Accidents 
have been analysed with the thermal-hydraulic system analysis 
code RELAP5/MOD3. (author). 11 refs.; 8 figs.; 2 tabs. 


18502 (ECN-RX-92-015) Status of radiation damage 
dosimetry for fusion materials testing in reactors. Alberman, A. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)); Dierckx, R.; Nolthenius, H.J.; Voorbraak, W.P. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Apr 1992. [19p.] (CONF-9204229-: 57. EWGRD Meeting, Sub- 
Group Radiation Damage, Petten (Netherlands), 8 Apr 1992). 
Order Number DE93618885. Source: OSTI; NTIS; INIS. 

The EURATOM Working Group on Reactor Dosimetry (EWGRD) 
has issued in the past several documents in order to establish stan- 
dardized procedures and recommendations on neutron spectrum 
information, fluence measurements, damage cross-section data, 
etc. The main goal of this status report is to review the suitable 
material irradiation characterization parameters, in such a way that 
experimental results, obtained in a research reactor environment, 
can be applied in the design of the fusion power plants. Recent de- 
velopments in fusion reactor technology programs and mainly the 
large European component qualification tests undertaken for NET 
(Next European Torus) have led the EWGRD to consider new 
requirements. Particularly the application of ceramics (tritium breed- 
ing blankets, insulators) addresses new requirements: damage to 
sublattices, relevance of ‘dpa’ as irradiation parameter, etc. This 
report presents the status of available metrology methods, recom- 
mended cross-sections and damage assessment, relevant to fusion 
technology material irradiations. (author). 42 refs.; 2 figs.; 2 tabs. 


18503 (ENEA-RT-NUCL-—92-11) Scaling laws for thermal ra- 
diation generation from heavy-ion beam irradiated cylinders. 
Atzeni, S. ENEA, Frascati (Italy). Area Nucleare. May 1992. 16p. 
(RT/NUCL-92-11). Order Number DE93778231. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The generation of thermal radiation by heavy-ion beam heated 
cylinders, with parameters of relevance to indirectly driven inertial 
confinement fusion (ICF), is studied by means of 2-D radiation 
hydrodynamics simulations and by a simple model, heuristically in- 
cluding the 2-D effects. Scaling laws are derived for the conversion 
efficiency as a function of the beam and converter parameters and 
are found to be in agreement with the simulations for both a low-Z 
material (Carbon) and a high-Z material (Gold). The choice of the 
converter material is then discussed. It is confirmed that for a given 
converter mass density and for a given (not too large) converter ra- 
dius, high-Z materials achieve good conversion efficiency at the 
lowest deposited power. On the other hand it is shown that for 
given beam parameters and converter geometry (with parameters 
typical of foreseen ICF targets), moderate-Z materials or even low- 
Z materials are better converters than high-Z materials. 


18504 


(ENEA-RT-NUCL-92-13) Pulsed discharge cleaning 
plasmas in Frascati Tokamak Upgrade. McNeill, D.H.; Condrea, 





|.; De Angelis, R.; Mazzitelli, G.; Orsitto, F. ENEA, Frascati (italy). 
Area Nucleare. May 1992. 22p. (RT/NUCL—92-13). Order Number 
DE93778230. Source: OSTI; NTIS (US Sales Only); INIS. 
Measurements of the visible emission at the H-alpha wavelength 
and at 540 nm from pulsed (Taylor) discharge cleaning plasmas in 
the Frascati Tokamak Upgrade (FTU) are used to derive density 
profiles of the electrons and hydrogen atoms, molecules, and 
molecular ions at the time of peak luminosity. The power balance of 
the discharge cleaning plasmas is consistent with these estimated 
densities. The fluence of hydrogen atoms incident on the vacuum 
vessel walls during the cleaning discharges is </= 2.4x10'* atoms/ 
cm* per pulse of 2 ms duration. Besides providing data on the 
state of the cleaning discharge plasmas, this study is of interest for 
the information it provides on the mechanisms for visible emission 
from low density plasmas with characteristics similar to those at the 
edge or in the breakdown phase of regular tokamak discharges. 


18505 (ENEA-RT-NUCL-—92-20) Implosion of reactor-size, 
gas filled spherical shell targets driven by shaped pressure 
pulses. Piriz, A.R.; Atzeni, S. ENEA, Frascati (Italy); Consejo Na- 
cional de Investigaciones Cientificas y Tecnicas, Buenos Aires 
(Argentina). Dec 1992. 42p. (RT/NUCL—92-20). Order Number 
DE93778213. Source: OSTI; NTIS (US Sales Only); INIS. 

The implosion of a family of reactor-size targets for inertial con- 
finement fusion (ICI) is studied analytically and numerically. The 
targets consist of a DT shell, filled with DT vapour, and are im- 
ploded by a multi-step pressure pulse, designed in such a way that 
the final hot spot is formed mainly by the initially gaseous fuel. The 
process of formation of the hot-spot is described by means of a 
relatively simple model, and scaling laws for the magnitudes that 
characterize the state of the initially gaseous fuel at the time previ- 
ous to ignition are derived. The results of the model are compared 
with 1-D fluid simulations, and a good agreement is found. A 
parametric study of the fuel energy gain is then presented; the de- 
pendence of the gain and of the convergence ratio on the pulse 
parameters and on the filling gas density is analyzed; it is also 


shown that a substantial increase of the gain (for a given target 
and pulse energy) can be achieved by replacing the last step of 
the pulse with an exponential ramp. 


18506 (ETDE-IT—93-108) Cable-in-condult Nb3Sn conductor 
for EURATOM-ENEA 12T wind-and-react magnet. Bruzzese, R.; 
Ceresara, S.; Chiarelli, S.; Della Corte, A.; Gislon, P.; Pietrobon, 
T.; Rossi, S.; Spadoni, M. ENEA, Frascati (Italy). 1992. 3p. 
(CONF-920802-52: Applied superconductivity conference, 
Chicago, IL (United States), 23-28 Aug 1992). Order Number 
DE93778205. Source: OSTI; NTIS (US Sales Only); INIS. 

A 12T wind-and-react magnet using a 6kA Nb3Sn cable is being 
developed for the NET (Next European Tours) tokamak by ENEA 
(Italian Agency for Energy, New Technologies and the Environment) 
within the framework of the European Fusion research Programme. 
This paper presents results concerning strand, jacket and manufac- 
turing of the CIC (cable-in-conduit) conductor. Data on critical 
current, a.c. losses and RRR (residual resistivity ratio) on the 
Nb3Sn strand are reported, as well as, the mechanical properties 
at 300K and 77K on the modified 316LN jacket before and after 
heat treatment. The approaches used at Europa Metalli-LMI for ca- 
bling, compaction and insertion of the superconducting cable into 
the circular jacket tube and the way to reach the final square cross 
section with the desired void fraction are illustrated and discussed. 


18507 (GA-A=21204) Fusion Technology Development an- 
nual report, October 1, 1991-September 30, 1992. General 
Atomics, San Diego, CA (United States). Feb 1993. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER52153. Order Number DE93009460. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper discusses the following research in fusion technology; 
Development and technology overview; reactor design studies; RF 
technology; and plasma facing components. 


18508 (INIS-mf—13417) CFFTP annual report 1990/91. Cana- 
dian Fusion Fuels Technology Project, Toronto, ON (Canada). 
1991. [88p.] Order Number DE93613784. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The Canadian Fusion Fuels Technology Project (CFFTP) is 
working in partnership with federal and provincial governments, 
industry, universities and the scientific community to transfer tech- 
nology to the private sector, develop a base of Canadian scientific 
capability, and encourage young people to enter an advanced field 
of research and development. Canadian fusion efforts have a total 
value of $25 million a year. CFFTP’s efforts have been directed to- 
ward providing universities and industries with the opportunity to 
become involved in scientific and technical collaboration on major 
fusion projects abroad. Base funding is provided by the three 
CFFTP founding partners: the federal government, the Ontario 
government, and Ontario Hydro. Client funds are received from 
fusion projects in the U.S. and Europe for services and manufac- 
tured hardware, and subcontractor funds arrive in the form of 
in-kind contributions from subcontractors on development contracts 
awarded by CFFTP. More than 75 percent of these funds are used 
to carry out research, engineering, and manufacturing activities 
through subcontracts to affiliated research centres, universities and 
industry. 


18509 (INIS-mf-13423) CFFTP annual report 1991/92. Cana- 
dian Fusion Fuels Technology Project, Toronto, ON (Canada). 
1991. [30p.] Order Number DE93614576. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Canadian Fusion Fuels Technology Project (CFFTP) was 
launched in 1982 as part of Canada’s national fusion program. It is 
charged with extending Canadian capabilities in fusion develop- 
ment. Part of its mandate is to secure and manage international 
contracts for fusion goods and services, which are fulfilled by 
Canadian industry and universities on CFFTP’s behalf. In 1991/92 
the total value of contract payments to industry and universities 
was $5 million, a five-fold increase since the mid-80s. About 125 
people in Ontario alone are employed in fusion research, with an 
additional 125 jobs in the rest of Canada. In total, Canada’s fusion 
efforts have a value of about $30 million a year. CFFTP is associ- 
ated with JET in England, NET in Germany, and TFTR in the 
United States. It has contributed to ITER’s conceptual design 
phase and will participate in the engineering design phase, under- 
taking specific research and design work in areas negotiated with 
the European Community and ITER management, primarily in fuel 
processing, remote handling, blanket technology, containment, pri- 
mary cooling, and safety analysis. 


18510 (INIS-mf-13427) Fusion: Energy for the future. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. May 1991. [33p.] Order Number DE93613785. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fusion, which occurs in the sun and the stars, is a process of 
transforming matter into energy. If we can harness the fusion pro- 
cess on Earth, it opens the way to assuring that future generations 
will not want for heat and electric power. The purpose of this book- 
let is to introduce the concept of fusion energy as a viable, 
environmentally sustainable energy source for the twenty-first cen- 
tury. The booklet presents the basic principles of fusion, the global 
research and development effort in fusion, and Canada’s programs 
for fusion research and development. 


18511 (INIS-mf-13457) ITER EDA Newsletter. Vol. 1, No. 1. 
International Atomic Energy Agency, Vienna (Austria). Nov 1992. 
[11p.] Order Number DE93618865. Source: OSTI; NTIS (US Sales 
Only); INIS. 

After the ITER Engineering Design Activities (EDA) Agreement 
and Protocol 1 had been signed by the four ITER parties on July 
21, 1992 and had entered into force, the ITER Council suggested 
at its first meeting (Vienna, September 10-11, 1992) that the publi- 
cation of the ITER Newsletter be continued during the EDA with 
assistance of the International Atomic Energy Agency. This sug- 
gestion was supported by the Agency and subsequently the ITER 
office in Vienna assumed its responsibilities for planning and exe- 
cuting activities related to the publication of the Newsletter. The 
ITER EDA Newsletter is planned to be a monthly publication aimed 
at disseminating broad information and understanding, including 
the description of the personal and institutional involvements in the 
ITER project in addition to technical facts about it. The responsibil- 
ity for the Newsletter rests with the ITER council. In this first issue 
the signing of the ITER EDA Activities and Protocol 1 is reported. 
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The EDA organizational structure is described. This issue also re- 
ports on the first ITER EDA council meeting, the opening of the 
ITER EDA NAKA Co-Centre, the first meeting of the ITER Techni- 
cal Advisory Committee, activities of special working groups, an 
ITER Technical Meeting, as well as "News in Brief and "Coming 
Events’. 


18512 (INIS-mf-13477) ITER EDA newsletter. V. 1, no. 2. In- 
ternational Atomic Energy Agency, Vienna (Austria). Dec 1992. 
[9p.] Order Number DE93619999. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This second issue of the ITER Newsletter during the EDA (Engi- 
neering Design Activities) reports on (i) the second ITER Council 
Meeting held in the Russian Research Centre (RRC) "Kurchatov 
Institute”, Moscow, Russia, December 15-16, 1992, (ii) the opening 
ceremony of the ITER Council Office at the RRC, (iii) the first 
meeting of the ITER Management Advisory Committee (MAC), (iv) 
the start-up of the ITER EDA at Garching, Germany, (v) descrip- 
tions of the ITER Co-Centres at Naka, Japan, and (vi) San Diego, 
USA, (vii) contact persons activities, (viii) the adoption by the ITER 
Council of the recommendations by the Special Working Group 1 
(SWG-1), (ix) news in brief, and (x) coming events. 


18513 (INIS-mf-13491) ITER EDA Newsletter. V. 2, no. 1. 
International Atomic Energy Agency, Vienna (Austria). Jan 1993. 
[11p.] Order Number DE93620000. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This ITER EDA (Engineering Design Activities) Newsletter issue 
is dedicated to the description of the ITER EDA Home Teams (Eu- 
ropean Community, Japan, Russian Federation, USA), in particular 
their composition, tasks, responsibilities, national support and activ- 
ities, aimed to design the ITER tokamak. 


18514 (INIS-SU-336) Development of thermonuclear reac- 
tor concept based on stellarator system. Volkov, €E.D.; 
Georgievskij, A.V.; Rudakov, V.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1989. [38p.] (in Russian). Order Number DE93613786. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Reviews of works on development of thermonuclear reactor con- 
cept based on stellarator system is carried out. Physical model of 
reactor plasma based on neoclassical transfer theory taking into 
account ambipolar electric potential is discussed. Possibility of neu- 
tron source development using two-component combustion is 
considered. 37 refs.; 16 figs.; 6 tabs. 


18515 (KFT}/91-47) Magnetic island suppression in tor- 
satron configurations. Zolotukhin, A.V.; Shishkin, A.A. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [20p.] Order Number DE93621681. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An analytical approach is developed for the study of magnetic 
resonance structures in the vacuum magnetic configurations as 
well as with the plasma at low pressure (the low 6). The purpose 
of the paper is to find the feasible method for the magnetic island 
size control. It is realized, in particular, by the way of current redis- 
tribution in poloidal windings of the magnetic field. 12 refs.; 2 figs.; 
2 tables. (author). 


18516 (KFTI-92-21) Influence of the NR-2000 electron stor- 
age ring installation on the radiation situation. Viadimirov, 
Yu.V.; Vit’ko, V.A.; Grigor’ev, Yu.N.; Efimov, S.V.; Karnaukhov, 
I.M.; Likhachev, V.P.; Pashchuk, S.A. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [16p.] (In Russian). Order 
Number DE93621679. Source: OSTI; NTIS (US Sales Only); INIS. 

Possible negative influence of the designed in KhFTI electron 
beam storage ring installation NK-2000 on the environment and liv- 
ing organisms was analyzed. The value of NR-2000 shielding ring 
radiation protection, levels of ionizing radiation and radionuclide re- 
lease into atmosphere and ground water were evaluated. It was 
shown that these values are within the Government regulation lim- 
its. 9 refs.; 1 fig.; 6 tables. (author). 


18517 (LA-SUB-93-62) Support for aspects of conceptual 
design of the laser target test facility (LLTF): Revision. Los 
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Alamos National Lab., NM (United States); Orion International 
Technologies, Inc., Albuquerque, NM (United States). 20 Mar 1990. 
65p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93008820. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses the following topics related to laser inertial 
confinement: encoder/preamplifier chain; final beam diagnostics; 
and target diagnostics instrumentation. 


18518 (LA-UR-93-0044) Analysis of an MCG/fuse/PFS ex- 
periment. Lindemuth, |.R.; Rickel, D.G.; Reinovsky, R.E. Los 
Alamos National Lab., NM (United States). [1993]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-921133-17: 6. international conference on 
megagauss magnetic field generation and related topics, Albu- 
querque, NM (United States), 9-12 Nov 1992). Order Number 
DE93007355. Source: OSTI; NTIS; GPO Dep. 

The Los Alamos PROCYON high-explosive pulsed power 
(HEPP) implosion system is intended to produce 1 MJ of soft X- 
radiation for fusion and material studies. The system uses the 
MK-IX magnetic flux compression generator to drive a “slow” open- 
ing switch which, upon operation, connects the output of the MK-IX 
generator to a plasma flow switch, which, in turn, delivers current 
to a rapidly imploding load. The closing switch isolates the plasma 
flow switch (PFS) and load from any precursor current which might 
arise due to the finite impedance of the opening switch during its 
closed phase. In that experiment, our first test, the MK-IX gener- 
ated approximately 16 MA and 8.2 MJ, and approximately 9.8 MA 
and 1.15 MJ were delivered to a fixed inductive load in 8-10 mi- 
croseconds. Computations performed after the experiment, taking 
into account experimental variables which could not be accurately 
predicted prior to the experiment, were in satisfactory agreement 
with all experimental observations, including a double-peaked di/dt 
signal which indicated a particular trajectory of the copper fuse ma- 
terial through density-temperature space. Prompted by our success 
with a fixed load, a second experiment was performed using the 
MK-IX/ftuse/STS combination to drive a plasma flow switch. The 
objectives of the experiment were to observe the ability of the fuse/ 
STS combination to drive a plasma flow switch and to evaluate our 
ability to predict system performance. The details of the experi- 
ment, the measurements taken, and the data reduction process 
have previously been reported. The MK-IX produced approximately 
22 MA, and approximately 10 MA was delivered to the PFS, which 
moved down the coaxial barrel of the assembly in an intact manner 
in about 8 microseconds. In this paper, we present the results of 
our computational analysis of the experiment. 


18519 (NRL/MR-6440-92-7170) Shock-free acceleration of 
laser driven targets. Emery, M.H.; Gardner, J.H. Naval Research 
Lab., Washington, DC (United States). Computational Physics and 
Fluids Dynamics Div. 10 Dec 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al03-79DP40092. 
Order Number DE93008050. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The ability of recently developed laser smoothing techniques to 
produce uniform ablation pressures is strongly contingent on the 
degree of thermal smoothing. Thermal smoothing is not effective at 
reducing residual laser nonuniformities during the start up phase of 
a shaped, reactor-like laser pulse. The impact of the first shock 
can be diminished by adiabatically compressing the target with a 
temporally long, slowly rising laser pulse. This Memorandum Re- 
port discusses an elastic-plastic ijaser-matter-interaction model and 
shows that a shock-free, induced spatial incoherence-smoothed 
laser pulse can accelerate a target to nearly the conditions re- 
quired for uniform implosion. 


18520 (NRL/MR-6440-92-7174) Start-up imprinting and 
shock dynamics in laser-target interaction. Emery, M.H. Naval 
Research Lab., Washington, DC (United States). Computational 
Physics and Fluids Dynamics Div. 10 Dec 1992. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract Al03- 
79DP40092. Order Number DE93008051. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Improved uniformity of the laser focal spot profile is a necessary 
criterion for the success of high intensity laser fusion and to im- 
prove the quality of data from moderate intensity laser driven 





shock experiments in solids. Recently developed laser smoothing 
techniques rely on both temporal smoothing and thermal smoothing 
to produce uniform ablation pressures on the target surface. Ther- 
mal smoothing is not effective during tho low intensity portion of a 
luer pulse and the resultant shock structure mirrors the residual 
laser nonuniformities. The impact of the first (nonuniform) shock 
can be diminished by using foam layers, a precursor x-ray flash, 
shallow angles of incidence, and by adiabatically compressing the 
target with a temporally long, slowly rising laser pulse. 


18521 (ORNL/FTR-4484) [Ferritic/martensitic steeis for fu- 
sion]: Foreign trip report, October 23-November 4, 1992. 
Klueh, R.L. Oak Ridge National Lab., TN (United States). 20 Nov 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009941. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The IEA Workshop on Ferritic/Martensitic Steels for Fusion was 
held in Tokyo, Japan, October 26-28, 1992. Research workers 
from Japan, the European Community (EC), and the United States 
participated. The workshop reviewed the strategies of the individual 
programs of the participating parties, considered past results and 
the present status of the research and development activities on 
the steels, surveyed data needs and design-related issues for the 
steels to be used in fusion reactors, and considered strategies to 
develop the steels for a demonstration reactor (DEMO) based on 
international collaboration. While in Tokyo, IEA meetings of Annex 
ll and the Executive Committee on Fusion Materials were attended. 
Two meetings were attended in Sendai, Japan: the Sixth Japan/US 
FFTF/MOTA Experimenters’ Workshop and the Second Japan/US 
Planning Meeting for the Fusion Materials Study, Phase Ili. At the 


latter meeting, an ORNL proposal for collaborative research was 
presented. 


18522 (ORNL/FTR-4488) [Time dependence of radiation 
damage and its impact on materials properties and fusion re- 
actor materials]: Foreign trip report, October 12-25, 1992. 


Mansur, L.K. Oak Ridge National Lab., TN (United States). 25 Nov 


1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93009564. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The workshop was the fifth in a series sponsored jointly by the 
Paul Scherrer Institute in Switzerland and the Riso National Labo- 
ratory in Denmark. Its purpose was intensive examination of basic 
issues in radiation effects relevant to fusion reactor materials. in 
particular, transitions in dose dependence were emphasized. 
Coverage ranged over point defect production, microstructure de- 
velopment, and property changes. Emphasis areas were details of 
point defect production, fluctuations in kinetic processes, and the 
physical origins of bias for point defect partitioning in swelling. 
Nineteen papers were presented, and 43 researchers participated 
in the meeting. The organizing meeting for the ICFRM-6 covered 
such items as schedule, format, fees, invited speakers, and publi- 
cation details. The traveler visited the conference site with a group 
from the organizing committee to review and confirm the adequacy 
of facilities and space allocation for supporting the meeting. 


18523 (ORNL/FTR-—4495) [High heat flux components and 
plasma surface interactions]: Foreign trip report, November 
14, 1992-November 24, 1992. Snead, L.L. Oak Ridge National 
Lab., TN (United States). 4 Dec 1992. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93008786. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of the US/Japan Workshop P-196 was to review 
the progress made in the area of PFMS. The emphasis of the 
workshop was on ITER-relevant materials, though more basic re- 
search was also presented. Of the 66 workshop participants, 48 
were Japanese, 11 were from the United States. and 7 were ob- 
servers from Europe. The. addition of the European observers, 
whose areas of research were not limited to PFMs, had a very 
positive effect on the meeting. Also of interest is that a large num- 
ber of Japanese industrial representatives attended. 


18524 (PPPL-2862) Princeton Plasma Physics Laboratory 
(PPPL) annual site environmental report for calendar year 
1991. Finley, V.L.; Stencel, J.R. Princeton Univ., NJ (United 
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States). Plasma Physics Lab. Nov 1992. 133p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE93008517. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report gives the results of the environmental activities and 
monitoring programs at the Princeton Plasma Physics Laboratory 
(PPPL) for CY91. The report is prepared to provide the US Depart- 
ment of Energy (DOE) and the public with information on the level 
of radioactive and nonradioactive pollutants, if any, added to the 
environment as a result of PPPL operations, as well as environ- 
mental initiatives, assessments, and programs. The objective of the 
Annual Site Environmental Report is to document evidence that 
DOE facility environmental protection programs adequately protect 
the environment and the public health. 


18525 (PPPL-—2876) The use of iron shims to reduce the 
toroidal field ripple in Tokamaks. Sheffield, G.V. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Feb 1993. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. Order Number DE93008901. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A study was performed to investigate the use of laminated ferro- 
magnetic material, iron shims, to reduce the toroidal field, TF, ripple 
in Tokamaks. Fixed geometry shims can reduce the TF ripple and 
will behave linearly for Low Field Tokamaks with central fields under 
2 Tesla. For High Field Tokamaks with central fields under 6 Tesia, 
fixed geometry shims can reduce the TF ripple but will have some 
non-linear behavior. Variable geometry shims can reduce the field 
ripple significantly with complete linearity for High Field Tokamaks. 


18526 (PPPL-CFP-—2775) [The mission of Princeton Plasma 
Physics Laboratory]. Princeton Univ., NJ (United States). Plasma 
Physics Lab. [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. (CONF- 
9303111-2: 4. annual workshop on management in basic applied 
research and R&D environment, Stanford, CA (United States), 3-4 
Mar 1993). Order Number DE93008926. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following about Princeton Plasma 
Physics Laboratory: its mission; requirements and guidance docu- 
ments for the QA program; architecture; assessment organization; 
and specific management issues. 


18527 (RR-90-1) Energy consumption and technological 
developments. Okorokov, V.R. International Inst. for Applied Sys- 
tems Analysis, Laxenburg (Austria). Feb 1990. [26p.] Order 
Number DE93615476. Source: OSTI; NTIS (US Sales Only); INIS. 

Reprinted from Acta Polytechnica, 2(Ill,1) 1989. 

The paper determines an outline of the world energy prospects 
based on principal trends of the development of energy consump- 
tion analysed over the long past period. According to the author's 
conclusion the development of energy systems will be determined 
in the nearest future (30 - 40 years) by contemporary energy tech- 
nologies based on the exploitation of traditional energy resources 
but in the far future technologies based on the exploitation of ther- 
monuclear and solar energy will play the decisive role. (author). 


18528 (UCRL-CR-109548) The calculation of the kinetic 
rate constants for LIF and BeF,. Chen, X.M.; Peterson, P.F.; 
Schrock, V.E. Lawrence Livermore National Lab., CA (United 
States); California Univ., Berkeley, CA (United States). Dept. of 
Nuclear Engineering. 10 Mar 1992. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(UCB-NE-4187;CONF-920607-23: 10. topical meeting on technol- 
ogy of fusion energy, Boston, MA (United States), 7-12 Jun 1992). 
Order Number DE93009321. Source: OSTI; NTIS; INIS; GPO Dep. 

In the HYLIFE inertial confinement fusion reactor occurs in 
pulses several times every second. X-rays ablate material from the 
molten LiF-BeF> salt (Flibe) jets used to protect the reactor vessel, 
generating a hot dissociated partially ionized vapor. Further evapo- 
ration occurs as the vapor radiates to the jets. Eventually the vapor 
must be condensed to restore sufficient vacuum for the next shot. 
Rate of condensation determines the permissible fusion repetition 
rate. Analysis here shows that recombination will be fast making it 
possible to assume quasi-equilibrium in vapor phase. Scaling 
shows that convective transport in the reactor dominates over 
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diffusive transport over length scales the order of salt droplet diam- 
eters, and thus no significant separation or concentration of 
species will occur, except in very thin (micron scale) layers next to 
condensing surfaces. Without diffusion, the local stoichiometry of 
the mixture will remain fixed at the initial composition of 33%BeF2 
and 67%LiF, with traces of tritium, helium, and other species. The 
gas dynamics in the reactor cavity depend upon the equation of 
state of gaseous Flibe. Because the chemical kinetics are fast, and 
the stoichiometry is fixed, a single relationship between pressure, 
temperature, and specific volume can be used to describe the 
state of the vapor phase, even at high temperatures where dissoci- 
ation and ionization occur. 


18529 (UCRL-ID—111408) An altemative to the compact 
torus ICF driver. Latter, A.L.; Martinelli, E.A. Lawrence Livermore 
National Lab., El Segundo, CA (United States). Nov 1992. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009453. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Plasma guns have been used in the Controlled Thermonuclear 
Reaction (CTR) Program to inject energetic deuterium-tritium 
plasma into a magnetic confinement machine, also for dense- 
plasma-focus devices to achieve fusion utilizing Z-pinches. In this 
report we propose another CTR application of a plasma gun: ac- 
celerating the plasma in a coaxial geometry to a speed in the 
neighborhood of a centimeter per shake with a total kinetic energy 
of about 20 MJ. The kinetic energy is efficiently converted to x-rays 
in a time of about a shake, and the x-ray pulse is used to implode 
an Inertial Confinement Fusion (ICF) capsule. As far as we know 
the plasma gun application we are proposing has not been ex- 
plored before, but we observe that the LLNL Compact Torus 
Program hopes to accelerate a compact-torus-plasma to a compa- 
rable speed and energy and, in one of its applications, to generate 
x-rays for ICF purposes. In fact, the only difference between the 
LLNL Compact Torus Program and what we are proposing is that 
our plasma does not rely on imbedded magnetic fields and 
currents to minimize instabilities. We minimize instabilities by snow- 


plowing the plasma to its required speed in a single shock. Which 
approach is better requires additional investigation. 


18530 (UCRL-ID—112155) TFTR shielding review and caicu- 
lations on basic TFTR materials. Plechaty, E.F. Lawrence 
Livermore National Lab., CA (United States). Oct 1992. 63p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93007395. Source: OSTI; 
NTIS; GPO Dep. 

The report consists of two parts. The first model's a brief discus- 
sion of the difficulty in creating a realistic model of the TFTR for 
shielding calculations, and suggestions as to what constitutes a re- 
alistic approach to the solution of the biological. dose at the site 
boundary. The second part will present calculations on the basic 
materials used in the TFTR and its environment. These materials 
have been used in the PPPL calculations, and the results are pre- 
sented so that they can be compared with other calculations. The 
Tart Monte Carlo code and the ENDL data were used for the calcu- 
lations. 


18531 (UCRL-ID—112614) Structural analysis of TPX Cold- 
Mass Support System. Perfect, S.A. Lawrence Livermore National 
Lab., CA (United States). 11 Dec 1992. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93008754. Source: OSTI; NTIS; GPO 
Dep. 

The Tokamak Physics Experiment (TPX) will be located at the 
Princeton Plasma Physics Laboratory, Princeton, New Jersey. The 
Tokamak uses superconducting magnets that operate at 4K. The 
magnets and some supporting structure are contained within a 
cryostat. These components are collectively referred to as the cold- 
mass. The bottom of the cold-mass rests on a support structure 
that must provide resistance to gravity, disruption loads, and seis- 
mic loads. The support structure must permit thermal contraction of 
the cold-mass and must limit thermal conduction from warm to cold 
sides of the supports. It is desired that the supporting elements be 
located at four locations equally-spaced around the machine. One 
possible support system consists of four pairs of plates constructed 
to have top and bottom flexural “hinges” at top and bottom that 
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permit rotation during cold-mass temperature changes. The plates 
attach to the floor of the building at the bottom and to a support 
ring at the top. Note that this concept has been revised to use four 
pairs of plates at four (rather than eight) locations around the sup- 
port ring. Under normal conditions, the cold-mass support structure 
is subjected to the weight of the cold-mass (353 tons) and to bend- 
ing due to thermal contraction. Occasionally, the current that is 
normally flowing in the plasma will become unstable and abruptly 
flow into the vacuum chamber. This type of event is called a dis- 
ruption. A disruption produces Lorentz forces within the vacuum 
chamber and roughly equal and opposite Lorentz forces in the 
magnets. These forces will produce additional stresses in the sup- 
port plates. The Tokamak could also experience loads from 
earthquakes. 


18532 (UCRL-ID—112698) A study of thermal hydraulic and 
kinetic phenomena in HYLIFE-II: An inertial confinement fusion 
reactor. Chen, Xiang Ming. Lawrence Livermore National Lab., CA 
(United States). 27 Jan 1993. 266p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93008372. Source: OSTI; NTIS; GPO Dep. 
Researchers have studied the different aspects of commercial fu- 
sion energy for several decades. A variety of inertial confinement 
fusion (ICF) reactors have been proposed. Different from the mag- 
netic confinement fusion concept, inertial confinement fusion does 
not need long-term confinement of the fusion fuel but achieves fu- 
sion reaction in a short microexplosion under a high density, high 
temperature condition.The HYLIFE-II reactor design started in 1987 
based on the study of previous concept called HYLIFE (High Yield 
Lithium Injection Fusion Energy). Similar to the old concept, the 
HYLIFE-II design uses a vacuum chamber in which D-T fusion pel- 
lets are injected and ignited by high energy beams shot into the 
reactor through different ports. The reactor vessel is protected from 
explosion radiations by a liquid fall (blanket)that also breeds tritium 
through the (n,a) reaction of lithium and conveys the fusion energy 
to the power cycle. In addition to some geometric chances, the 
new design replaces liquid metal lithium with the molten salt Flibe 
(LisBeF4) as the protective blanket material. The objective was to 
remove the possibility of fire hazard. The important thermal hy- 
draulic issues in the design are (1) equation ofstate of Flibe; (2) 
liquid relaxation after isochoric (constant volume) heating; (3) abla- 
tion and gas dynamics; (4) interaction of the vapor and liquid; and 
(5) condensation of the vaporized material. The firstfour issues 
have to do with the internal relaxation after the fusion microexplo- 
sion in the chamber. Vaporized material, as well as liquid, may 
assert strong impulses on the chamber wall during, the process of 
relaxing after absorbing the energy from the microexplosion. Item 
(5) is related to the rapid vacuum recovery between the ignitions. 
This dissertation studies some aspects of the first four issues. 


18533 (UCRL-JC—109891) Production and characterization 
of ICF capsules. Cook, R.C.; Bernat, T.P.; Collins, G.; Letts, S.A.; 
McEachern, R.; Overturf, G.E. Ill; Turner, R.E. Lawrence Livermore 
National Lab., CA (United States). 3 Sep 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9210315-3: 14. international conference on 
plasma physics and controlled nuclear fusion research, Wurzburg 
(Germany), Oct 1992). Order Number DE93009075. Source: OSTI; 
NTIS; GPO Dep. 

The construction and characterization of capsule targets that are 
used in direct drive ICF experiments are discussed. Construction 
includes three independent polymer layers that allow for the incor- 
poration of dopant atoms for use as spectroscopic probes. 
Production of smooth and characterizable capsule surfaces is es- 


sential for the performance and interpretation of ICF experiments. 
11 refs. 


18534 (UCRL-JC—110937) Thermal analysis of transmissive 
elements in high average power laser beam delivery systems. 
Cohen, S.J.; English, R.E. Jr.; Stolz, C.J.; Taylor, J.R. Lawrence 
Livermore National Lab., CA (United States). Jul 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-920792-48: Society of Photo-Optical In- 
strumentation Engineers (SPIE) international symposium on optical 
applied science and engineering, San Diego, CA (United States), 





19-24 Jul 1992). Order Number DE93009235. Source: 
NTIS; GPO Dep. 

We describe a computer code that aids in the thermal, structural, 
and optical analysis of laser optical systems. Inputs to the com- 
puter model include energy absorption by coatings and substrates, 
thermal diffusion, expansion, and heat removal parameters. The 
program performs steady-state thermal and structural analyses 
based on geometrical ray traces through the optical system. We 
show examples to illustrate how this capability can assist in the op- 
tical system design process. 


OSTI:; 
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18535 (CONF-9203215—-1) Third annual women in science 
and technology conference. Oak Ridge Associated Universities, 
Inc., TN (United States); Oak Ridge National Lab., TN (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033 ;ACO05- 
840R21400. From 3. annual women in science and technology 
conference; Oak Ridge, TN (United States); 5-6 Mar 1992. Order 
Number DE93005271. Source: OSTI; NTIS; GPO Dep. 

This report presents discussions presented at the conference for 
women in science and technology. Topics include balancing ca- 


reers with the family, choices concerning graduate schools, and 
sexual harassment. 


18536 (ER-B-93-02) Control of imprest funds at Westing- 
house Savannah River Company. USDOE Office of Inspector 
General, Oak Ridge, TN (United States). Eastern Regional Audit 
Office. 18 Dec 1992. 14p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge). 

The purpose of this audit was to review and evaluate Westing- 
house Savannah River Company (WSRC)'s management of its 
25,900 imprest funds. Under the DOE contract, WSRC is required 
to comply with Federal laws and regulations, DOE orders, and its 
own procedures. The purpose of these requirements is to provide 
an internal control structure that will ensure that imprest funds are 
protected against theft, loss, or unnecessary expenditure. While 
WSRC generally complied with these requirements, the audit iden- 
tified six areas where internal controls should be strengthened. 
These conditions existed because WSRC did not comply with the 
contract, some aspects of DOE Order 2200.6, and its own proce- 
dures. As a result, the imprest fund may not be adequately 
protected against theft, loss, or improper use. 


18537 (LA-SUB-93-91) Pre-college (Pre-engineering - Eight 
grade) summer Training in Science: Final report. Los Alamos 
National Lab., NM (United States); Jackson State Univ., MS 
(United States). School of Science and Technology. 13 Dec 1991. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93008907. Source: 
OSTI; NTIS; GPO Dep. 

Minority students in high schools avoid or lose interest in math 
and sciences due to lack of proper exposure in these areas in the 
middie schools. The proposed program is different from previous 
precollege programs offered at Jackson State University, and is 
thus, unique. It is designed for the eighth grade students who will 
be selected from low-income families but with the potential for suc- 
cess in math and natural sciences. The objective is to strengthen 
skills in science, mathematics and communication skills. The objec- 
tive of this program is consistent with the school’s educational 
experience continuum plan. The plan represents a vehicle for ad- 
dressing the education and training of America’s current and future 
scientific and technical work force. It focuses on activities which 
impact the pipeline from precollege science and mathematics 
awareness/preparation through collegiate discipline-specific training 
to innovative researctvtraining careers. The plan fosters communi- 
cation and collaboration among universities, government, industry, 
precollege educational entities and professional/community 
organizations to achieve excellence throughout our educational en- 
vironments. 


18538 (LA-UR-92-2416) And now, from the company that 
brought you the seven-eyed trout: Risk communication in ac- 
tion. Durbin, M.E.; Klein, S.H.; Molony, S.T.; Wade, C.R.; Wahl, 
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L.E. Los Alamos National Lab., NM (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930630-1: Society for Technical 
Communication conference, Dallas, TX (United States), 10-13 Jun 
1993). Order Number DE92018614. Source: OSTI; NTIS; GPO 
Dep. 

Risk communication is a growing specialty field in communica- 
tion that draws from well-established principles of sociology and 
psychology. It is a way to communicate with potentially hostile au- 
diences about sensitive environmental, safety, and health issues 
they face. This paper explains the most important principles of risk 
communication and discusses audience analyses, perceptions of 
risk (outrage factors), and risk comparisons. These principles are 
applied to a risk communication issue in a fictitious community. 


18539 (LBL-32031) Size as a determinant of reading 
speed. Bailey, |.; Clear, R.; Berman, S. Lawrence Berkeley Lab., 
CA (United States). Mar 1992. 47p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9208206-1: Illuminating Engineering Society annual con- 
ference, San Diego, CA (United States), 2-6 Aug 1992). Order 
Number DE93007728. Source: OSTI; NTIS; GPO Dep. 

The speed of reading unrelated words as a function of lumi- 
nance, size, and contrast, was measured with an eye movement 
monitor for fifteen young adults. Subjects read up to 5,000 words 
in a test session, with the exact number depending upon their acu- 
ity. The size of the smallest legible print at a given luminance and 
contrast for these subjects was found to fit well to the Blackwell- 
Taylor detection threshokd data above about 1 minute of arc. At 
lower sizes inclusion of a resolution size term provided an excel- 
lent fit. Reading speed was fit to a number of visual performance 
models. It was found that for most subjects that a ratio of the print 
size to an estimate of the threshold print size (a VL...) gave the 
best fits to the data. The threshold size was computed with a fit to 
the Blackwell-Taylor detection threshold data, modified to include a 
resolution size term as above. For the sole remaining subject a 
slightly better fit was obtained with a VL contrast Model, where again 
the thresholds were modified by a limiting size term. The implica- 
tion of these results for visual performance modeling is discussed. 
The reading speed for all subjects varied rapidly with size near the 
acuity limit, but became almost independent of visibility parameters 
as long as size is two times the acuity limit. These results show 
that size is a powerful determinant of reading speed, and suggest 
that minification of about 1/2 power could be used as a field test 
for adequate visibility. 


18540 (ORAU-91/K-26, pp. 3-7) The role of performance- 
based training in independent inspector certification. 
Beckmeyer, M.R. (Westinghouse Savannah River Site, Aiken, SC 
(US)); Embrey, B. Oak Ridge Associated Universities, Inc., TN 
(United States). Jul 1991. (CONF-9010208-: 14. annual TRADE 
conference, Denver, CO (United States), 22-24 Oct 1990). In Train- 
ing: Bridging the gap: Proceedings. 1164p. Order Number 
DE93005275. Source: OSTI; NTIS. 

A performance-based training system establishes objective evi- 
dence of an individual's qualification as a basis for certification and 
minimizes the time and difficulty involved to meet inspector certifi- 
cation requirements. The training identifies the specific skills and 
knowledge needed by an inspector, which eliminates a great deal 
of unnecessary information found in traditional inspection courses. 
The on-the-job training portion of an inspector's qualification can be 
clearly specified and limited to the relevant tasks that the individual 
inspector must perform for certification. The training becomes more 
readily accepted by the students and improves the credibility and 
value of the training process. 


18541 (SAND—92-1442) Development and testing of a Sci 
ence and Engineering Fair Self-Help Development Program: 
Results of the pilot program in three middle schools. 
Menicucci, D.F. Sandia National Labs., Albuquerque, NM (United 
States). Oct 1992. 303p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93004478. Source: OSTI; NTIS; GPO Dep. 

This report details the Science Fair Self-Help Development Pro- 
gram, which was initiated in a pilot project at three middie schools 
in Albuquerque, NM, during schoo! year 1991-1992. The purpose 
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of the program was to provide guidance to schools in developing 
their own parental and community resources into a sustainable 
support group whose major function would be to assist the school’s 
science teachers and administration in all aspects of the science 
fair. The report documents the development of the Self-Help Pro- 
gram and the results of the pilot testing. 


9901 Management 


Refer also to citation(s) 15263, 15468, 16029, 16056, 16058, 
16770, 16771, 17187, 17516, 17696, 17763, 18629 


18542 (AECL-5010) List of publications 1991 January- 
December. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Feb 1992. [48p.] Order Num- 
ber DE93612939. Source: OSTI; NTIS (US Sales Only); INIS. 

AECL Research is engaged in research and development related 
to the peaceful applications of nuclear energy. Specifically, the 
company’s mission is to perform the research, development, 
demonstration and marketing required to apply nuclear sciences 
and their related technologies for the maximum benefit of Canada. 
Among our most important products are scientific reports, publica- 
tions and conference presentations. This document lists our 
publications for 1991. 


18543 (AECL—10545) Progress report physical sciences - 
TASCC division - 1991 July 01 -December 31. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jun 1992. [99p.} (PR-TASCC-3.). Order Number 
DE93616808. Source: OSTI; NTIS (US Sales Only); INIS. 

The past six-month period saw completion of our program of cy- 
clotron commissioning, with the extraction on 1992 October 14 of a 
3.0 MeV/u beam of 758U. In three years were developed the 
cyclotron and its subsystems to demonstrate the full range of oper- 
ating parameters, and they converted what was, in effect, a 
prototype accelerator into a fully engineered, reliable facility. The 
number of available beams was increased from two, to forty-two. 
Currently, we are adding one or two new beams per month. In 
spite of the commissioning activity during the reporting period, the 
number of cyclotron-based experiments has increased. Reaction 
studies and atomic-physics experiments dominated. Perhaps the 
outcome of broadest interest was the production and detection of 
secondary (radioactive beams downstream from a gold target bom- 
barded by 40 MeV/u '2C from the cyclotron). Including beam 
development, the cyclotron operated for 967 hours, or 32% of the 
total facility beam time, about the same percentage as in the previ- 
ous six-month period. Between July and the end of the year, 
Tandem beams were used, either for experiments or development 
purposes, for a total of 3117 hours. This beam time was 86% of the 
scheduled operating time and 71% of the the total time available - 
a rather lower value than usual owing to an unexpected materials 
failure in the conductive-rim chain pulleys of the charging system. 
Viewed as a whole, the facility operated for 83% of its scheduled 
time, or 67% of the total time. Most of our eexperiments are collab- 
orative efforts. This period, the former contributed 40% of the total 
laboratory research efforts and figure prominently in all nine scien- 
tific publications. The numbers and diversity of our user community 
continue to increase, particularly in non-nuclear areas: accelerator 
mass spectrometry, single event upset and materials science, etc. 


18544 (DOE-76-45/39-Rev.1) Process operational readi- 
ness and operational readiness follow-on: Revision 1. Nertney, 
R.J. EG and G Idaho, Inc., idaho Falls, iD (United States). System 
Safety Development Center. Nov 1992. 124p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (SSDC—39-Rev.1;INEL/MISC—92176). Order Number 
DE93007225. Source: OSTI; NTIS; INIS; GPO Dep. 

The first document in the System Safety Development Center 
(SSDC) series deals with the subject of Occupancy-Use Readi- 
ness. The material included in that manual provided the basis for 
development of the SSDC workshop in Operational Readiness. 
The original Occupancy Readiness Manual, however, deals only 
generally with the subject of process safety; i.e., the safety of over- 
all “processes” such as solar collection systems, nuclear reactors, 
and coal fired electrical plants. The manual also fails to detail the 
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considerations involved in maintaining the state of readiness on a 
continuing basis. Both of the latter subjects are dealt with in some 
detail in the SSDC'’s Operational Readiness Workshop. The 
purpose of this document is to provide additional documentary ma- 
terial dealing with subjects introduced in SSDC-1 Occupancy-Use 
Readiness Manual, and SSDC-12, Safety Considerations in Evalu- 
ation of Maintenance Programs. In augmenting SSDC-1, Part | of 
this manual provides additional material related to process safety; 
in the case of SSDC-12, the subject of safety considerations in 
evaluation of maintenance programs is broadened in Part Il to in- 
clude maintenance of personnel systems and procedural systems 
as well as hardware. “Maintenance” is related more directly to the 
concept of operational readiness and an alternative analytical tree 
is provided for hardware maintenance program evaluation. 


18545 (DOE/NP/00119-T2) DOE/NPR grant: Publications 
and presentations. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (United States). Management Systems Labs. Jan 
1992. 178p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91NP00119. Order Number 
DE93005435. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This meeting relates to knowledge base systems, organization 
management, productivity, affinity groups of peers, continuous im- 
provement strategies, total quality management, information 
management center, culture of learning, etc., for the New Produc- 
tion Reactors Program. 


18546 (IAEA-INFCIRC—2(Rev.42)E/F/R/S) The members of 
the Agency: List of 1 January 1993. International Atomic Energy 
Agency, Vienna (Austria). Jan 1993. [4p.] Order Number 
DE93618629. Source: OSTI; NTIS (US Sales Only); INIS. 

The 42nd revision of INFCIRC/2 lists the 113 Member States of 
the International Atomic Energy Agency as of 1 January 1993. It 
includes Slovenia as a new Member State as of 21 September 
1992, Cambodia replaces the former name "Democratic Kam- 
puchea” and Czechoslovakia was deleted as it ceased to be a 
member of the Agency as of 1 January 1993 (INFCIRC/417). 


18547 (INIS-mf-13385) BARC highlights 1991. Bhabha 
Atomic Research Centre, Bombay (India). 1992. [173p.] Order 
Number DE93612944. Source: OSTI; NTIS (US Sales Only); INIS. 

Some of the important research and development (R and D) ac- 
tivities carried out at the Centre during the last two or three years 
are described in brief. The descriptions are arranged under the 
headings : Physical Sciences, Chemical Sciences, Material and 
Materials Science, Radioisotopes, Reactors, Fuel Cycle, Radiologi- 
cal Safety and Protection, Electronics and _ Instrumentation, 
Engineering Services, and Life Sciences. The text is illustrated with 
a number of photographs - some of them coloured. (M.G.B.). 


18548 (INIS-mf-13405) National emergency plan for nu- 
clear accidents. Department of Energy, Dublin (Ireland). Oct 1992. 
[47p.] Order Number DE93612945. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The national emergency plan for nuclear accidents is a plan of 
action designed to provide a response to accidents involving the 
release or potential release of radioactive substances into the envi- 
ronment, which could give rise to radiation exposure to the public. 
The plan outlines the measures which are in place to assess and 
mitigate the effects of nuclear accidents which might pose a radio- 
logical hazard in ireland. It shows how accident management will 
operate, how technical information and monitoring data will be col- 
lected, how public information wili be provided and what measures 
may be taken for the protection of the public in the short and long 
term. The plan can be integrated with the Department of Defence 
arrangements for wartime emergencies. 


18549 (INIS-mf-13430) 42nd annual convention of the Aus- 
trian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1992. [216p.] (In German, English). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). Order Number DE93615955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

250 documents (171 posters, the rest oral contributions) have 
been presented; 54 of them are of INIS scope. The topics of the 





branch sessions were (1) acoustics (2) atomic-, molecular- and 
plasma physics (3) solid-state physics (4) nuclear- and particle 
physics (5) teachers’ continued training (6) medical- and biophysics 
(7) polymer physics (8) quantum electronics, electrodynamics and 
optics. (Quittner). 


18550 (INIS-mf-13451) Annual report and accounts of the 
Nuclear Energy Board 1991. Radiological Protection Inst. of Ire- 
land (ireland). [1992]. [36p.] Order Number DE93617637. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In a year which saw the passing into law of the Radiological Pro- 
tection Act 1991, and on the international scene the publication of 
new Recommendations by the International Commission on Radio- 
logical Protection, the Nuclear Energy Board deepened the 
emphasis of its work on the protection of the public and the envi- 
ronment against the risks associated with ionising radiation. This it 
did particularly through its programme of monitoring of both artifi- 
cial and natural radioactivity in the environment, regulation of uses 
of ionising radiation in medicine and industry, development of 
emergency response capability and participation in international re- 
search activities. 


18551 (INIS-mf—13480) Statement to the 35th session of 
the General Conference of the International Atomic Energy 
Agency 16 September 1991; Statement to the 46th session of 
the United Nations General Assembly 21 October 1991. Blix, H. 
International Atomic Energy Agency, Vienna (Austria). 1991. [36p.] 
(CONF-910926—: 35. session of the General Conference of the 
International Atomic Energy Agency; 46. session of the United Na- 
tions General Assembly; 35. session of the General Conference of 
the International Atomic Energy Agency; 46. session of the United 
Order Number DE93619656. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The document contains the following two statements of Hans 
Blix, Director General of the IAEA: Statement to the 35th session 
of the General Conference of the Intemational Atomic Energy 
Agency, 16 September 1991; Statement to the 46th session of the 
United Nations General Assembly, 21 October 1991. A separate 
abstract was prepared for each of these statements. 


18552 (INIS-mf—13480, pp. 1-24) Statement to the 35th Ses- 
sion of the General Conference of the International Atomic 
Energy Agency. Blix, H. (International Atomic Energy Agency, Vi- 
enna (Austria)). International Atomic Energy Agency, Vienna 
(Austria). 1991. [36p.] (CONF-910926—: 35. session of the General 
Conference of the International Atomic Energy Agency; 46. session 
of the United Nations General Assembly, Vienna (Austria), 11-22 
Sep 1991). In Statement to the 35th session of the General Con- 
ference of the International Atomic Energy Agency 16 September 
1991; Statement to the 46th session of the United Nations General 
Assembly 21 October 1991. Order Number DE93619656. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In his statement to the 35th session of the General Conference 
of the IAEA, the Director General, Hans Blix, reminded that the 
mission of the IAEA is to promote the peaceful and safe uses of 
nuclear energy and, through its safeguards, to verify that nuclear 
material and installations are not diverted to nonpeaceful aims. 
Much of the Agency's work consists in steady efforts to transfer nu- 
clear knowledge and knowhow in the fields of medicine, industry 
and agriculture both from industrialized to developing countries and 
between developing countries. The Director General also com- 
mented on some topics of intense international attention: The 
increasing urgency of nonproliferation assurances, especially in ar- 
eas of tension and conflict; the role of nuclear power in the context 
of growing environmental threats; the attention to nuclear safety is- 
sues in East and Central Europe in the new political situation 
which has arisen in these countries. 


18553 (INIS-mf-13480, pp. 25-36) Statement to the 46th 
Session of the United Nations General Assembly. Blix, H. (in- 
ternational Atomic Energy Agency, Vienna (Austria)). International 
Atomic Energy Agency, Vienna (Austria). 1991. [86p.] (CONF- 
9110470-: 35. session of the General Conference of the 
International Atomic Energy Agency; 46. session of the United Na- 
tions General Assembly, New York, NY (United States), 21 Oct 
1991). In Statement to the 35th session of the General Conference 
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of the Intemational Atomic Energy Agency 16 September 1991; 
Statement to the 46th session of the United Nations General As- 
sembly 21 October 1991. Order Number DE93619656. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report briefly describes the Agency’s work in Iraq on the ba- 
sis of security council resolutions; the non-proliferation regime; the 
activities in the field of nuclear safety; the nuclear technology 
transfer for development and the environmental problem and the 
energy needs which form an essential background against which 
the nuclear power option must be considered. 


18554 (INIS-XN—426) NEA activities in 1991. 20. Annual re- 
port of the OECD Nuclear Energy Agency. Nuclear Energy 
Agency, 75 - Paris (France). 1992. [65p.] (In French, English). Or- 
der Number DE93612946. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in french. 

This annual report gives informations on OECD Nuclear Energy 
Agency activities in 1991. This report is divided into ten chapters: 
1 Trends in nuclear power. 2 Nuclear development and the fuel cy- 
cle. 3 Nuclear safety and regulation. 4 Radiation protection. 5 
Radioactive waste management and disposal. 6 Nuclear science: 
Reactor physics, nuclear data, NEA data bank. 7 Joint projects and 
coordinated research programs. 8 Legal affairs. 9 informations pro- 
grams. 10 relations with non-member countries. 


18555 (LA-UR-93-473) Los Alamos National Laboratory 
Associate Directorate for Physics and Life Sciences Quality 
Program. Mignardot, H. Los Alamos National Lab., NM (United 
States). [1993]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9303111- 
1: 4. annual workshop on management in basic applied research 
and R&D environment, Stanford, CA (United States), 3-4 Mar 
1993). Order Number DE93008707. Source: OSTI; NTIS; GPO 
Dep. 

This report discusses the following on Los Alamos National Lab- 
oratory: laboratory mission with physics and life sciences goals; 
physics and life sciences quality requirements and guidance docu- 
ments basis; process flow-down of documentation; line-organization 
internal and external assessments; laboratory management issues 
under development; and the quality assurance management plan. 


18556 (NEI-NO-295) National Institute for Radiation Hy- 
giene - Annual Report 1991. Statens Inst. for Straalehygiene, 
Oslo (Norway). 1992. [27p.] (In Norwegian). Order Number 
DE93612947. Source: OSTI; NTIS; INIS. 

The report describes the activities at the National Institute for 
Radiation Hygiene, Norway during 1991. Lists of staff, publications, 
lectures and conference papers are included, together with a sum- 
mary of participation in international working groups etc. 6 figs., 2 
tabs. 


18557 (NEI-SE-111) Aespoe hard rock laboratory Sweden. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). 1992. [29p.] Order Number DE93621326. Source: OSTI; 
NTIS; INIS. 

Includes the project start ceremony and current state of the 
project. 

The aim of the new Aespoe hard rock laboratory is to demon- 
strate state of the art of technology and evaluation methods before 
the start of actual construction work on the planned deep reposi- 
tory for spent nuclear fuel. The nine country OECD/NEA project in 
the Stripa mine in Sweden has been an excellent example of high 
quality international research co-operation. In Sweden the new Ae- 
spoe hard rock laboratory will gradually take over and finalize this 
work. SKB very much appreciates the continued international 
participation in Aespoe which is of great value for the quality effi- 
ciency, and confidence in this kind of work. We have invited a 
number of leading experts to this first international seminar to sum- 
marize the current state of a number of key questions. The 
contributions show the great progress that has taken place during 
the years. The results show that there is a solid scientific basis for 
using this knowledge on site specific preparation and work on ac- 
tual repositories. (au). 
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18558 (NKS—90-2(rev.)) The Nordic programme for nuclear 
safety 1990-1993: Handbook for programme coordinators and 
project leaders concerning organization and administration. 
Soerensen, H.C. Nordisk Kernesikkerhedsforskning, Roskilde (Den- 
mark). Feb 1992. [59p.] (In Danish, Swedish, Norwegian). Order 
Number DE93612949. Source: OSTI; NTIS; INIS. 

The handbook is primarily for the use of programme coordinators 
and project leaders in connection with the carrying out of the 
Nordic nuclear safety programme 1990-1993. The practical admin- 
istrative functions related to the project, which ensure that the 
duties of the programme coordinators and project leaders are car- 
ried out according to similiar lines of direction, are clarified. The 
publication is a reference book which should give answers to prac- 
tical questions. It covers the subjects of reporting, annual planning, 
central accounting, financing, administration of economical func- 
tions and seminars. (AB). 


18559 (NKS—90-2(rev.)(app.)) The Nordic programme for 
nuclear safety 1990-1993: Supplement, containing addresses, 
to the ‘Handbook for Programme Coordinators and 
Project Leaders concerning Organization and Administration’. 
Soerensen, H.C. Nordisk Kernesikkerhedsforskning, Roskilde (Den- 
mark). Mar 1992. [82p.] (In Danish). Order Number DE93612950. 
Source: OSTI; NTIS; INIS. 

The supplement contains a name-and-address list relevant to the 
Nordic Nuclear Safety Programme 1990-1993 and covering consor- 
tiums, reference groups, programme coordinators, project leaders 
and project participants. (AB). 


18560 (PNL-8573) Evaluation of S-101 course “Supervi- 
sors’ Orientation to Occupational Safety in DOE” taught in 
Upton, New York, November 17-20, 1992. Angyus, J.M. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1993. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93010360. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE,” (S-101) which was conducted November 17-20, 
1992 at Brookhaven National Laboratory, in Upton, New York. Sec- 
tions 1.1 and 1.2 of this report summarize the quantitative course 
evaluations that trainees provided upon completion of the course. 
Section 2.0 presents examination results. Section 3.0 presents rec- 
ommendations for course improvement. Appendix A provides a 
transcript of the trainees’ written comments and Appendix B 
presents a copy of the course evaluation form that students were 
asked to complete. Numeric course ratings were generally positive 
and show that the course material and instruction were very effec- 
tive. Written comments supported the positive numeric ratings. The 
course content and knowledge gained by the trainees exceeded 
most of the students’ expectations of the course. Results from the 
final examination showed that students gained appropriate knowl- 
edge from the course. 


18561 (RISO-R-624) Environmental Science and Technol- 
ogy department. Annual report 1991. Jensen, A.; Gunderson, V.; 
Hansen, H.; Gissel Nielsen, G.; Nielsen, O.J.; Oestergaard, H. 
(eds.). Risoe National Lab., Roskilde (Denmark). Environmental 
Science and Technology Dept. Jun 1992. [84p.] Order Number 
DE93612951. Source: OSTI; NTIS; INIS. 

Selected activities in the Environmental Science and Technology 
Department during 1991 are presented. The research approach in 
the department is predominantly experimental. The research topics 
emphasized are introduced and reviewed in chapters one to seven: 
1. Introduction, 2. The Atmosphere, 3. Plant Genetics and Resis- 
tance Biology, 4. Plant Nutrition, 5. Geochemistry, 6. Ecology, 7. 
Other activities. The Department's contribution to national and inter- 
national collaborative research programmes is presented together 
with information about large facilities managed and used by the de- 
partment. Information about the department's education and training 
activities are included in the annual report along with lists of publi- 
cations, publications in press, lectures and poster presentations. 
Further, names of the scientific and technical staff members, Ph.D. 
students and visiting scientists are listed. (au) (23 ills., 58 refs.). 
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18562 (TRITA-ALF-91-04) Reports from the Department of 
Fusion Plasma Physics: Index and abstracts 1991. Royal Inst. 
of Tech., Stockholm (Sweden). Dept. of Fusion Plasma Physics. 
Mar 1992. [21p.] Order Number DE93617639. Source: OSTI; 
NTIS; INIS. 

Lists papers on controlled thermonuclear fusion and plasma 
physics. 13 papers have been abstracted separately. The papers 
have been presented during 1991. 
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Refer also to citation(s) 14897, 14938, 15009, 15010, 15104, 
15125, 15130, 15251, 15330, 15431, 15438, 15443, 15471, 15577, 
15607, 15611, 15612, 15638, 15647, 15745, 15780, 15792, 15794, 
15795, 15818, 15838, 15839, 15840, 15841, 15842, 15843, 15844, 
15845, 15846, 15847, 15848, 15849, 15850, 15851, 15852, 15853, 
15854, 15855, 15873, 15875, 15882, 15904, 15943, 15946, 15947, 
15948, 15950, 15951, 15952, 15953, 15965, 15987, 15997, 15998, 
16008, 16009, 16010, 16044, 16074, 16082, 16084, 16088, 16093, 
16110, 16172, 16118, 16121, 16124, 16127, 16129, 16134, 16167, 
16170, 16175, 16260, 16353, 16356, 16406, 16427, 16578, 16585, 
16586, 16590, 16591, 16594, 16597, 16600, 16610, 16646, 16672, 
16743, 16745, 16760, 16764, 16768, 16776, 16802, 16812, 16815, 
16823, 16827, 16833, 16842, 16848, 16856, 16869, 16882, 16883, 
16909, 16910, 16911, 16912, 17001, 17003, 17004, 17005, 17006, 
17007, 17008, 17009, 17027, 17076, 17098, 17111, 17190, 17192, 
17195, 17232, 17233, 17235, 17267, 17274, 17298, 17317, 17439, 
17444, 17612, 17618, 17739, 17748, 17750, 17754, 18138, 18156, 
18157, 18158, 18160, 18161, 18219, 18373 


18563 (ANL/MCS-TM-175) A summary of block schemes 
for reducing a general matrix to Hessenberg form. Bischof, 
C.H. Argonne National Lab., IL (United States). Mathematics and 
Computer Science Div. Feb 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93010621. Source: OSTI; NTIS; GPO Dep. 

Various strategies have been proposed for arriving at block algo- 
rithms for reducing a general matrix to Hessenberg form by means 
of orthogonal similarity transformations. This paper reviews and 
systematically categorizes the various strategies and discusses 
their computational characteristics. 


18564 (BARC—1992/E/015) Concurrent __ particle-in-cell 
plasma simulation on a multi-transputer parallel computer. 
Khare, A.N. (Bhabha Atomic Research Centre, Bombay (India). 
Electronics Div.); Jethra, A.; Patel, Kartik. Bhabha Atomic Re- 
search Centre, Bombay (India). 1992. [86p.] Order Number 
DE93618627. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the parallelization of a Particle-in-Cell (PIC) 
plasma simulation code on a multi-transputer parallel computer. 
The algorithm used in the parallelization of the PIC method is de- 
scribed. The decomposition schemes related to the distribution of 
the particles among the processors are discussed. The implemen- 
tation of the algorithm on a transputer network connected as a 
torus is presented. The solutions of the problems related to global 
communication of data are presented in the form of a set of gener- 
alized communication functions. The performance of the program 
as a function of data size and the number of transputers show that 
the implementation is scalable and represents an effective way of 
achieving high performance at acceptable cost. (author). 11 refs., 4 
figs., 2 tabs., appendices. 


18565 
Foreign trip report, September 19-27, 1992. Love, W.A. 
Brookhaven National Lab., Upton, NY (United States). 14 Oct 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE93009775. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler updated his knowledge of the progress in computer 
processor farms, the handling and storage of petabytes of data, 
systems for distributed computing and software engineering and 
design, and tools for aiding code development. 


18566 (CEA-CONF-11004) Knowledge bases for modelisa- 
tion of industrial plants. Lorre, J.P.; Evrard, J.M.; Dorlet, E. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 


(BNL—70234) [Computing in high energy physics]: 





Mecanique et de Technologie. 1992. [12p.] (In French). (CONF- 
9206323-: International conference of artificial intelligence, 
Avignon (France), 1-6 Jun 1992). Order Number DE93619644. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Our experience in the development of numerous knowledge 
based control systems for large industrial applications has led us to 
the expression of a generic problem and to the implementation of 
the tools to address it. This paper illustrates, with different practical 
examples that we have encountered, the principal concepts found 
in the modelling and management of large industrial knowledge 
bases. We thus arrive at the definition of the formalism to be used. 
The principles described are now integrated into the tool SPIRAL 


and are currently being employed in the development of several 
applications. 


18567 (CEA-N-2683) Neutron transport on the connection 
machine. Robin, F. CEA Centre d’Etudes de Bruyeres-le-Chatel, 
91 (France). Dec 1991. [52p.] (in French). Order Number 
DE93612913. Source: OSTI; NTIS (US Sales Only); INIS. 

Monte Carlo methods are heavily used at CEA and account for a 
a large part of the total CPU time of industrial codes. In the present 
work (done in the frame of the Parallel Computing Project of the 
CEL-V Applied Mathematics Department) we study and implement 
on the Connection Machine an optimised Monte Carlo algorithm for 
solving the neutron transport equation. This allows us to investigate 
the suitability of such an architecture for this kind of problem. This 
report describes the chosen methodology, the algorithm and its 
performances. We found that programming the CM-2 in CM For- 
tran is relatively easy and we got interesting performances as, on a 
16 k, CM-2 they are the same level as those obtained on one pro- 
cessor of a CRAY X-MP with a well optimized vector code. 


18568 (CNIC—00599) A flexible modelling software for data 
acquisition. Shu Yantai (Inst. of Plasma Phys., Academia Sinica, 
Heifei (China)); Chen Yanhui; Yang Songqi; Liu Genchen. China 
Nuclear Information Centre, Beijing, BJ (China). Mar 1992. [12p.] 
(ASIPP-0031.). Order Number DE93612915. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A flexible modelling software for data acquisition is based on an 
event-driven simulator. It can be used to simulate a wide variety of 
systems which can be modelled as open queuing networks. The 
main feature of the software is its flexibility to evaluate the perfor- 
mance of various data acquisition system, whether pulsed or not. 
The flexible features of this software as follow: The user can 
choose the number of processors in the model and the route which 
every job takes to move the model. the service rate of a processor 
is automatically adapted. The simulator has a pipe-line mechanism. 
A job can be divided into several segments and a processor may 
be used as a compression component etc. Some modelling 
techniques and applications of this software in plasma physics lab- 
oratories are also presented. 


18569 (CONF-9205147—, pp. 211-218) A_ statistical ap- 
proach to partial least squares. Holcomb, T.R. (California 
Institute of Technology, Pasadena (US)); Morari, M. Argonne Na- 
tional Lab., IL (United States). Jul 1992. From 10. symposium on 
energy engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
Synergism of analysis, modeling, and experiment. 293p. Order 
Number DE92018777. Source: OSTI; NTIS. 

This work proposes a new formulation for biased linear regres- 
sion derived from the principle of statistical significance. This 
formulation leads to partial least squares (PLS) for problems with 
scalar outputs, and to a novel method for problems with vector out- 
puts. For vector output problems, the new estimator will be shown 
to have certain advantages over PLS. A brief numerical example il- 
lustrates the relation between the new method and PLS. 


18570 (CONF-9205147—, pp. 219-225) Coupled nonlinear 
systems, universality and applications. Schmidt, G. (Stevens In- 
stitute of Technology, Hoboken, NJ (US)). Argonne National Lab.., 
IL (United States). Jul 1992. From 10. symposium on energy engi- 
neering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. In Pro- 
ceedings of the tenth symposium on energy engineering sciences: 
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Synergism of analysis, modeling, and experiment. 
Number DE92018777. Source: OSTI; NTIS. 

Coupled nonlinear systems exhibit great complexity in their tran- 
sition to chaos. Fortunately, large classes of these systems show 
universal behavior and scaling laws as the parameters are varied. 
This can be studied by using a renormalization approach to cou- 
pled maps. Different scaling laws emerge depending on the nature 
of coupling, i.e. whether linear or nonlinear terms dominate. The 
systems can be arranged in space along a line, or on a two or 
mutt dimensional matrix. The coupling can be nearest neighbour or 
mean field coupling. While physical systems are described by dif- 
ferential equations, rather than explicit maps, we demonstrated on 
the example of coupled oscillatores that these systems obey the 
same universal laws as the coupled maps. 


293p. Order 


18571 (CONF-9210160—Absts.) The 10th biennial Los 
Alamos CUBE (Computer use by engineers) symposium: Ab- 
stracts. Lawrence Livermore National Lab., CA (United States). 
[1992]. 115p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. From CUBE: computer 
use by engineers symposium; Pleasanton, CA (United States); 27- 
30 Oct 1992. Order Number DE93009506. Source: OSTI; NTIS; 
GPO Dep. 

This report contains abstracts on the computer architecture and 
computers used by the engineering community. 


18572 (DOE/ER/25016-T2) [Issues affecting Mathematical 
Sciences]: Final report for the period ending July 14, 1989. 
National Science Foundation, Washington, DC (United States). 
[1989]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al05-86ER25016. Order Number 
DE93007027. Source: OSTI; NTIS; GPO Dep. 

The Board on Mathematical Sciences provides a locus of activity 
and concern at the National Research Council (NRC) for issues af- 
fecting the mathematical sciences; represents the mathematical 


sciences to the National Academy of Sciences (NAS); and provides 
for the NAS, government agencies, and the mathematical sciences 
community a forum for discussion and analysis of important issues 
and trends. The Board program is designed to undertake studies 
and produce reports, assessments, and recommendations involving 
core mathematics, applied mathematics, statistical science, opera- 


tions research, and applications; and to maintain an active 
presence at NRC for the mathematical sciences. Accomplishments 
for the years 1987, 1988, and 1989 are described. 


18573 (DOE/ER/25095-—2) Sparse matrix algorithms on dis- 
tributed memory multiprocessors: Progress report, June 
1992-February 1993. Pothen, A. Pennsyivania State Univ., Uni- 
versity Park, PA (United States). Dept. of Computer Science. 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER25095. Order Number 
DE93009368. Source: OSTI; NTIS; GPO Dep. 

Progress was made in creating algorithms and software for 
large-scale sparse matrix computations on advanced distributed- 
memory parallel machines during the past year. This report is 
divided into: large-scale linear systems; highly parallel triangular 
solution; spectral nested dissection orderings; parallel multifrontal 
factorization; structure of orthogonal factors; and sparse bases for 
the range space and the null space. 


18574 (DOE/ER/25117-T1) New approaches to linear and 
nonlinear programming: Progress report, April 15, 1992- 
January 31, 1993. Murray, W. (Stanford Univ., CA (United States). 
Dept. of Operations Research); Saunders, M.A.; Gill, P.E. Stanford 
Univ., CA (United States). Dept. of Operations Research; San 
Diego State Univ., CA (United States). Dept. of Mathematics. Feb 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-92ER25117. Order Number DE93010134. 
Source: OSTI; NTIS; GPO Dep. 

This program involves study of theoretical properties and compu- 
tational performance of algorithms that solve linear and nonlinear 
programs. Emphasis is placed on algorithms to solve large prob- 
lems, especially in the energy area. E.g., the safe, efficient 
distribution of electricity and the identification of the state of an 
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electrical network are both large-scale nonlinearly constrained opti- 
mization problems. Other applications include optimal trajectory 
calculations and optimal structural design. 


18575 (DOE/FTR-93009220) [Preconditioned conjugate 
gradient methods]: Foreign trip report, February 25—March 11, 
1993. Ashby, S.F. Lawrence Livermore National Lab., CA (United 
States). 12 Mar 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93009220. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

| presented an invited lecture on orthogonal error algorithms at 
the Ninth Symposium on Preconditioned Conjugate Gradient Meth- 
ods, held at Keio University (Yokohama). During this meeting | 
discussed iterative methods for linear systems with several of the 
attendees. In addition, | gave a seminar lecture on polynomial pre- 
conditioned CG methods in the Mathematics department of Keio 
University. | also visited the University of Tokyo, ONR, and NEC to 
discuss scientific computing with colleagues at those institutions. 
As a result of these discussions, | learned that Japanese computer 
manufacturers and researchers are concentrating on moderately 


parallel vector supercomputers rather than on massively parallel 
processing. 


18576 (ENEA-RT-STUDI-91-01) Heuristic study of Kohonen 
networks. Sargeni, A.; Taraglio, S.; Moronesi, S. ENEA, Rome 
(Italy); ENEA, Casaccia (Italy). Area Energia e innovazione; Rome 
Univ. (Italy). Dipt. di Fisica. May 1991. 25p. (RT/STUDI-91-01). Or- 
der Number DE93778159. Source: OSTI; NTIS (US Sales Only). 
A study of Kohonen networks in a simple recognizing task is pre- 
sented. Performance indicators of good generality are introduced to 
properly study such networks. Theoretical limits on the range of the 
learning rate are derived. Results are shown concerning simulations 
with varying topology of network, learning rate, neighbourhood and 
number of neurons. Indications for such parameters are derived. 


18577 (ESTSC—000158D622001) DOE2.1D: Buliding Energy 
Consumption Analysis. Buhl, W.F. (Lawrence Berkeley National 
Lab., CA (United States)). Lawrence Berkeley Lab., CA (United 
States). 1 Jun 1989. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (NESC~—782). 
Source: ESTSC. 

Description: DEC VAX6220; VMS 4.7; VMS 5.2; FORTRAN; 1 
Mag Tape. 

DOEZ2 is a set of programs for the analysis of energy consump- 
tion in buildings. Programs are included to calculate the heating 
and cooling loads for each space (zone) in the building for each 
hour of a year (LOADS), to simulate the operation and response of 
the equipment and systems that control temperature and humidity 
and distribute heating and cooling to the space (SYSTEMS), to 
model primary energy conversion equipment that uses fuel (e.g. oil, 
gas, or sun) to provide the required heating, cooling, and electricity 
(PLANT), and to compute the life-cycle cost for building operation 
based on economic parameters (ECONOMICS). A user-oriented 
building description language (BDL) facilitates the description of the 
building geometry, central plant equipment, HVAC systems, occu- 
pancy, equipment, and lighting schedules, and the selection of 
other problem parameters. In addition to the LSPE programs 
(LOADS, SYSTEMS, PLANT, and ECONOMICS), the system in- 
cludes the BDL processor, two report generators, a weather data 
processor, and UPDATE, a code maintenance program. Standard 
output reports are produced by the RPTGEN program. Only the 
weather data for Chicago, which are required for execution of the 
sample problems, are included. 


18578 (ESTSC—000219MNFRM02) TOUGH2: Unsaturated 
Groundwater and Heat Transport Model. Pruess, K. (Lawrence 
Berkeley National Lab., CA (United States)). Lawrence Berkeley 
Lab., CA (United States). 1 May 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
(NESC—1098). Source: ESTSC. 

Description: MAINFRAMES; Operating System-independent (Re- 
FORTRAN 77; 1 Mag Tape. 

TOUGHZ2 is a new and improved version of TOUGH. TOUGH2 
offers added capabilities and user features, including the flexibility 
to handie different fluid mixtures (water, water with tracer; wa- 
ter,CO2; water,air; water,air,with vapor pressure lowering and 
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water, hydrogen), facilities for processing of geometric data (compu- 
tational grids), and an internal version control system to ensure 
referenceability of code applications. TOUGH2 is a _ multi- 
dimensional numerical model for simulating the coupled transport 
of water, vapor, air, and heat in porous and fractured media. The 
program provides options for specifying injection or withdrawal of 
heat and fluids. Although primarily designed for studies of high- 
level nuclear waste isolation in partially saturated geological media, 
it should also be useful for a wider range of problems in heat and 
moisture transfer, and in the drying of porous materials. For exam- 
ple, geothermal reservoir simulation problems can be handled 
simply by setting the air mass function equal to zero on input. The 
TOUGH2 simulator was developed for problems involving strongly 
heat-driven flow. To describe these phenomena a multi-phase ap- 
proach to fluid and heat flow is used, which fully accounts for the 
movement of gaseous and liquid phases, their transport of latent 
and sensible heat, and phase transitions between liquid and vapor. 
TOUGHZ2 takes account of fluid flow in both liquid and gaseous 
phases occurring under pressure, viscous, and gravity forces 
according to Darcy’s law. Interference between the phases is rep- 
resented by means of relative permeability functions. The code 
handles binary, but not Knudsen, diffusion in the gas phase and 
capillary and phase adsorption effects for the liquid phase. Heat 
transport occurs by means of conduction with thermal conductivity 
dependent on water saturation, convection, and binary diffusion, 
which includes both sensible and latent heat. 


18579 (ESTSC—000245SUN0001) TSAR2.3: Temporal Scat- 
tering And Response. McLeod, R.R. (Lawrence Livermore 
National Lab., CA (United States)); Ray, S.L.; Laguna, G.; Allison, 
M.; Cabral, B. Lawrence Livermore National Lab., CA (United 
States). 1 Jun 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (NESC—9391). 
Source: ESTSC; Lawrence Livermore National Lab. 

Description: SUN; SUN OS VERSION 4.1.1-GF; C (60%) FOR- 
TRAN (40%); 7 3.5 Diskettes. TSAR2.3 will run on a multiplicity of 
platforms including Convex, DEC station 5000, IBM RS/6000, 
HP9000, Silicon Graphics IRIS 4D, Stardent GS 2000, SUN4, and 
CRAY. 

TSAR2.3 (Temporal Scattering and Response) is a finite- 
difference time-domain electromagnetics code suite. TSAR2.3 is a 
software package for simulating the interactions of electromagnetic 
waves with linear materials through the use of the finite-difference 
time-domain method. The code suite contains grid generation, grid 
verification, input-file creation and post-processing utilities. The 
physics package, written in Fortran 77, can be pre-processed to 
run on many different architectures including Cray, Vax and many 
Unix workstations. Tools are provided to easily port the code to 
new computers. The physics package is an efficient, flexible elec- 
tromagnetic simulator. A body under study can be represented as 
a three-dimensional grid of materials with arbitrary linear proper- 
ties. This grid can be simulated in a number of ways including 
incident plane waves, dipoles, and arbitrary incident fields. The grid 
can be terminated with numerous boundary conditions including 
free-space radiation, electric conductor, or magnetic conductor. 
Projection to the far-field in both the time and frequency domains is 
possible. This distribution includes make files for installing and 
maintaining the entire code suite. 


18580 (ESTSC—0004441PS0201) CINDY1.3C: Code for INter- 
nal DosimetrY. Strenge, D.L. (Pacific Northwest Lab., Richland, 
WA (United States)); Kennedy, R.A.; Johnson, J.R.; Sula, MJ. 
Battelle-Northwest, Richland, WA (United States). Pacific Northwest 
Lab. 1 Dec 1992. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Source: ESTSC. 
Description: IBM PS/2; DOS; FORTRAN AND QUICKBASIC; 2 
3.5 Diskettes. Within the software package, intakes are handled as 
a collection of intake components where each component consists 
of a single exposure pathway, exposure duration, and radionuclide 
physical or chemical form. CINDY determines the intake compo- 
nents for a given intake, based on user input describing the 
exposure, and on the bioassay data entered. The user may select 
any or all of these intake components for a given calculational run. 
Results are then summed over the selected intake components. 
The user interface makes CINDY easy to use. Menu-driven, the 





user interface anticipates the next logical action to occur and posi- 
tions the cursor bar on that option. Menus stacking provides a road 
map of where the user is within the software. The user interface 
controls 

The Code for Internal Dosimetry Software Package (CINDY) was 
developed to assist in the interpretation of bioassay data, provide 
bioassay projections, and evaluate committed and calendar-year 
doses from intake or bioassay measurement data. CINDY ad- 
dresses the U.S. Department of Energy's (DOE) Order 5480.11 
and the U.S. Nuclear Regulatory Commission’s (NRC) 10 CFR 20 
by providing the capabilities to calculate organ dose equivalents 
and effective dose equivalents using the International Commission 
on radiological Protection (ICRP) 30 approach. Biokinetic models, 
which allow user-modified parameter values, are used to estimate 
intakes based on bioassay data using weighted and unweighted 
least-squares regression between measured and expected bioas- 
say values, to estimate organ burdens as well as urinary and fecal 
excretion rates from a given intake, and to determine organ doses 
for annual, 50-year, calendar year, or any other time point. Intakes 
to be considered may be either acute or chronic, and may consist 
of many combinations of intake routes, radionuclides, and physical 
and chemical forms. A four-compartment input model (with user 
defined parameters) is used for wounds and absorption. Direct in- 
jection can be simulated as direct absorption. Appropriate 
metabolic models for each radionuclide are selected by the user 
from menus. Metabolic models available in CINDY are the ICRP 
30 lung model, ICRP 30 gastrointestinal model, ICRP 30 general 
systematic model, Johnson and Dunford tritium model, ICRP 30 
tritium model, including the Johnson HT jung model, Johnson alka- 
line earth model, ICRP 54 iodine model, tellurium-icdine model, 
Jones excretion model, Durbin excretion model, ICRP 54 excretion 
models, Wrenn-Lipsztein uranium model, Fisher Modified Wrenn- 
Lipsztein uranium model, and the ICRP 30 carbon model. 


18581 (ESTSC—000564AL00000) MITRAM: Minority Trans- 


portation Expenditure Allocation Model. Vyas, A.D. (Argonne 


National Lab., IL (United States)); Santini, D.J. Argonne National 
Lab., IL (United States). 1 Feb 1989. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(NESC—9468). Source: ESTSC. 

Description: APPLE MACINTOSH; Machine dependent; Mi- 
crosoft Excel; 1 3.5 Diskette. The Macintosh version produces a 
set of graphs showing historical and projected values of the trans- 
portation attributes. MITRAM requires the proprietary Microsoft 
Excel spreadsheet package which is not included. 

MITRAM (Minority TRansportation expenditure Allocation Model) 
can project various transportation related attributes of minority 
(Black and Hispanic) and majority (white) populations. The model 
projects vehicle ownership, vehicle miles of travel, workers, new 
car and on-road fleet fuel economy, amount and share of house- 
hold income spent on gasoline, and household expenditures on 
public transportation and taxis. MITRAM predicts reactions to sus- 
tained fuel price changes for up to 10 years after the change. 


18582 (ESTSC—000564IBMPCO00) MITRAM: Minority Trans- 
portation Expenditure Allocation Model. Vyas, A.D. (Argonne 
National Lab., IL (United States)); Santini, D.J. Argonne National 
Lab., IL (United States). 1 Feb 1989. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(NESC—9468). Source: ESTSC. 

Description: IBM PC; MS-DOS 3.2; Lotus 1-2-3; 1 3.5 Diskette. 
Requires the proprietary Lotus 1-2-3 spreadsheet software. This 
software is not included. 

MITRAM (Minority TRansportation expenditure Allocation Model) 
can project various transportation related attributes of minority 
(Black and Hispanic) and majority (white) populations. The model 
projects vehicle ownership, vehicle miles of travel, workers, new 
car and on-road fleet fuel economy, amount and share of house- 
hold income spent on gasoline, and household expenditures on 
public transportation and taxis. MITRAM predicts reactions to sus- 
tained fuel price changes for up to 10 years after the change. 


18583 (ESTSC—OO00S566IBMPC00) ALPHN: Calculates Neu- 
tron Production in Canisters of High-level Waste. Salmon, R. 
(Oak Ridge National Lab., TN (United States)); Hermann, O.W. 
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Oak Ridge National Lab., TN (United States). 1 Oct 1992. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Source: ESTSC. 

Description: IBM PC; MS DOS; FORTRAN IV; 1 5.25 Diskette. 

ALPHN calculates the (alpha,n) neutron production rate of a can- 
ister of vitrified high-level waste. The user supplies the chemical 
composition of the glass or glass-ceramic and the curies of the 
alpha-emitting actinides present. The output of the program gives 
the (alpha,n) neutron production of each actinide in neutrons per 
second and the total for the canister. The (alpha,n) neutron pro- 
duction rates are source terms only; that is, they are production 
rates within the glass and do not take into account the shielding 
effect of the glass. For a given glass composition, the user can cal- 
culate up to eight cases simultaneously; these cases are based on 
the same glass composition but contain different quantities of ac- 
tinides per canister. 


18584 (ESTSC—O00568IBMPCO00) LXFID/LXF2D: 1 and 
2-dimensional Line Transfer Package. Scott, H. (Lawrence Liver- 
more National Lab., CA (United States)). Lawrence Livermore 
National Lab., CA (United States). 11 Feb 1993. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Source: ESTSC. 

Description: IBM PC; Any with a suitable compiler; FORTRAN 
77; 1 3.5 Diskette. The user must supply linear algebra and edit 
subroutines as described in the documentation. Suitable linear al- 
gebra subroutines and sample edit subroutines are provided with 
the distribution. 

LXF1D is a one dimensional steady-state line transfer package 
designed to handle: overlapping and or interacting lines, planar, 
cylindrical, spherical (and special) geometries, doppler shifts, 
complete redistribution (CRD), partial redistribution (PRD). PRD re- 
quires the use of REDIST or some other package to produce 
emission profiles. LXF2D is a two dimensional version of LXF1D 
for xy and rz geometries. Both LXF1D and LXF2D are designed to 
be added to existing non-local thermodynamic equilibrium (NLTE) 
codes with a minimum of effort. 


18585 (ESTSC—000571IBMPC00) MOTORDATVER2.0: Mo- 
tor Current Data Collection System. Bunch, S.L. (Martin Marietta 
Energy Systems, Y-12 Site, Oak Ridge, TN (United States)); Line- 
han, D.J.; Lyster, C.T. Oak Ridge National Lab., TN (United 
States). 10 Dec 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Source: ESTSC. 

Description: IBM PC; DOS 3.3 or higher; C, with in-line Assom- 
bly Code (10%); 1 5.25 Diskette. 

The Motor Current Data Collection System (MCDCS) uses IBM 
compatible PCs to collect, process, and store Motor Current Signa- 
ture information. 


18586 (ESTSC—000573C760000) TRUST84: Sat-Unsat Flow 
in Deformable Media. Narasimhan, T.N. (Lawrence Berkeley Na- 
tional Lab., CA (United States)). RE/SPEC, Inc., Rapid City, SD 
(United States). 1 Jun 1988. Sponsored by USDOE, Washington, 
DC (United States). (NESC—9788). Source: ESTSC. 

Description: CDC7600; NOS; FORTRAN IV; 1 Mag Tape. 

TRUST84 solves for transient and steady-state flow in variably 
saturated deformable media in one, two, or three dimensions. It 
can handle porous media, fractured media, or fractured-porous me- 
dia. Boundary conditions may be an arbitrary function of time. 
Sources or sinks may be a function of time or of potential. The the- 
oretical model considers a general three-dimensional field of flow in 
conjunction with a one-dimensional vertical deformation field. The 
governing equation expresses the conservation of fluid mass in an 
elemental volume that has a constant volume of solids. Deforma- 
tion of the porous medium may be nonelastic. Permeability and the 
compressibility coefficients may be nonlinearly related to effective 
stress. Relationships between permeability and saturation with pore 
water pressure in the unsaturated zone may be characterized by 
hysteresis. The relation between pore pressure change and effec- 
tive stress change may be a function of saturation. The basic 
calculational model of the conductive heat transfer code TRUMP 
(NESC 771) is applied in TRUST84 to the flow of fluids in porous 
media. The model combines an integrated finite difference algo- 
rithm for numerically solving the governing equation with a mixed 
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explicit-implicit iterative scheme in which the explicit changes in po- 
tential are first computed for all elements in the system, after which 
implicit corrections are made only for those elements for which the 
stable time-step is less than the time-step being used. Time-step 
sizes are automatically controlled to optimize the number of itera- 
tions, to control maximum change to potential during a time-step, 
and to obtain desired output information. Time derivatives, esti- 
mated on the basis of system behavior during the two previous 
time-steps, are used to start the iteration process and to evaluate 
nonlinear coefficients. Both heterogeneity and anistropy can be 
handled. 


18587 (ESTSC—000573D0VAX00) TRUST84: Sat-Unsat Flow 
in Deformable Media. Osnes, J.D. (RE/SPEC Inc., Rapid City, SD 
(United States)). RE/SPEC, Inc., Rapid City, SD (United States). 1 
Apr 1978. Sponsored by USDOE, Washington, DC (United States). 
(NESC—9788). Source: ESTSC. 

Description: DEC VAX; VMS/4.6; FORTRAN 77; 1 Mag Tape. 
The DEC VAX version incorporates the maxima for the various en- 
tities that comprise a TRUST84 model (materials, nodes, internal 
connections, surface connections, boundary nodes, fluid-generating 
nodes, entries in each tabulated quantity, nodes at which nondi- 
mensional results will be calculated) into PARAMETER statements 
that dimension the arrays associated with the entities. 

TRUST84 solves for transient and steady-state flow in variably 
saturated deformable media in one, two, or three dimensions. It 
can handle porous media, fractured media, or fractured-porous me- 
dia. Boundary conditions may be an aprbitrary function of time. 
Sources or sinks may be a function of time or of potential. The the- 
oretical model considers a general three-dimensional field of flow in 
conjunction with a one-dimensional vertical deformation field. The 
governing equation expresses the conservation of fluid mass in an 
elemental volume that has a constant volume of solids. Deforma- 
tion of the porous medium may be nonelastic. Permeability and the 
compressibility coefficients may be nonlinearly related to effective 
stress. Relationships between permeability and saturation with pore 
water pressure in the unsaturated zone may be characterized by 
hysteresis. The relation between pore pressure change and effec- 
tive stress change may be a function of saturation. 


18588 (ETDE-IT-93-102) Critical distances in pseudo- 
random sequences generated with composite moduli. De 
Matteis, A.; Pagnutti, S. ENEA, Bologna (Italy). 1992. 10p. Order 
Number DE93778113. Source: OSTI; NTIS (US Sales Only). 

In periodic sequences of pseudo-random numbers generated by 
multiplicative congruential schemes, terms at certain critical dis- 
tances are strongly correlated. For powers of two moduli a fast 
arithmetic method for computing these distances is given and 
applied to several generators. For all of them the length of the se- 
quence that can be safety used turns out to be much shorter than 
the period. These correlations should be taken into account in par- 
allel computations (e.g., Monte Carlo computations) when a single 


pseudo-random sequence is partitioned among concurrent proces- 
sors. 


18589 (IC—92/295) Model-based recognition of 3-D objects 
by geometric hashing technique. Severcan, M. (international 
Centre for Theoretical Physics, Trieste (Italy)); Uzunalioglu, H. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[14p.] Order Number DE93612916. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A model-based object recognition system is developed for recog- 
nition of polyhedral objects. The system consists of feature 
extraction, modelling and matching stages. Linear features are 
used for object descriptions. Lines are obtained from edges using 
rotation transform. For modelling and recognition process, geomet- 
ric hashing method is utilized. Each object is modelled using 2-D 
views taken from the viewpoints on the viewing sphere. A hidden 
line elimination algorithm is used to find these views from the wire 
frame model of the objects. The recognition experiments yielded 
satisfactory results. (author). 8 refs, 5 figs. 


18590 


(INIS-BR-3085) Computer code ANISN multiplying 
media and shielding calculation Il. Code description (input/ 
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output). Maiorino, J.R. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1990. [49p.] Order Number 
DE93612917. Source: OSTI; NTIS (US Sales Only); INIS. 

The user manual of the ANISN computer code describing input 
and output subroutines is presented. ANISN code was developed 
to solve one-dimensional transport equation for neutron or gamma 
rays in slab, sphere or cylinder geometry with general anisotropic 
scattering. The solution technique is the discrete ordinate method. 
(M.C.K.). 


18591 (IS-5088) Massively parallel searching for better al- 
gorithms. Gustafson, J.L.; Aluru, S. Ames Lab., IA (United States). 
Dec 1992. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93009501. Source: OSTI; NTIS; GPO Dep. 

A number of 'tricks’ are known that trade multiplications for addi- 
tions. The term ‘tricks’ reflects the way these methods seem not to 
proceed from any general theory, but instead jump into existence 
as recipes that work. The Strassen method for 2 x 2 matrix prod- 
uct with seven multiplications is a well-known example, as is the 
method for finding a complex number product in three multiplica- 
tions. We have created a practical computer program for finding 
such tricks automatically, where massive parallelism makes the 
combinatorially explosive search tolerable for small problems. One 
result of this program is a method for cross products of 3-vectors 
that requires only five multiplications. 


18592 (JINR-E--11-91-487) Domain decomposition method 
for solving elliptic problems in unbounded domains. Khorom- 
skij, B.N. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation); Mazurkevich, G.E.; Zhid- 
kov, E.P. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [19p.] Order Number DE93612903. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Computational aspects of the box domain decomposition (DD) 
method for solving boundary value problems in an unbounded do- 
main are discussed. A new variant of the DD-method for elliptic 
problems in unbounded domains is suggested. It is based on the 
partitioning of an unbounded domain adapted to the given asymp- 
totic decay of an unknown function at infinity. The comparison of 
computational expenditures is given for boundary integral method 
and the suggested DD-algorithm. 29 refs.; 2 figs.; 2 tabs. 


18593 (JINR-R-10-91-308) Computer graphics at VAX JINR. 
Balashov, V.K. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Computing Techniques and Automation. 1991. 
[1ip.] (In Russian). Order Number DE93612918. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The structure of the software for computer graphics at VAX JINR 
is described. It consists of graphical packages GKS, WAND and a 
set graphicals packages for High Energy Physics application de- 
signed at CERN. 17 refs.; 1 tab. 


18594 § (JINR-R—10-91-482) New algorithm for minimizing x? 
functionals with constraints. Ketikyan, A.Zh. (Erevanskij Fizich- 
eskij Inst., Erevan (Armenia)); Komissarov, E.V.; Kurbatov, V.S.; 
Silin, |.N. Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). 1991. [10p.] (In Russian). Order Number DE93616800. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

The problem of minimization of the functional is considered. A 
new algorithm is proposed for the solution of these problems. It is 
based on simultaneous linearization of the experimental constraint 
functions followed by expression of some variables in terms of oth- 
ers. Expressions for covariance matrix are provided, algorithm for 
the minimum search is presented. In comparison with the Lagrange 
multipliers method, this algorithm requires less computation and is 
applicable to a wider class of problems. 1 ref. 


18595 (JINR-R-10-91-483) Generalized kinematical fit. 
Ketikyan, A.Zh. (Erevanskij Fizicheskij Inst., Erevan (Armenia)); 
Komissarov, E.V.; Kurbatov, V.S.; Silin, 1.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [10p.] (In Russian). 
Order Number DE93612904. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Submitted to Nucl. Instrum. Methods. 





Scheme of data processing where kinematic fit is carried out 
using directly coordinates of events, is realized. Formalism of mini- 
mization of functional with relations in nontraditional approach is 
obtained, expressions for error matrices are derived. 5 refs. 


18596 (JINR-R-10-92-1) A data processing system at the 
hybrid spectrometer. Abdurakhimov, A.U. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation); Ivanov, V.G.;  Okhrimenko, L.S.;  Saitov, 1S.; 
Ehrdehnehdehigehr, T. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1992. [7p.] (in Russian). Order Number 
DE93616801. Source: OSTI; NTIS (US Sales Only); INIS. 

A system for data processing at hybrid spectrometer is described. 
A set of the programs for sorting and recording measurements as 
well as geometrical reconstruction of events is considered. Different 
service procedures of experimental data processing are presented. 
The system is designed for the operating on the ES computers un- 
der the control of the VM operating system. 8 refs.; 1 fig. 


18597 (JINR-R-11-91-357) Algorithms of B,° effec 
tive mass determination in investigation of CP-violation. 
lvanchenko, |.M.; Karpenko, N.N.; Kekelidze, V.D.; Mojsenz, P.V.; 
Potrebnikov, Yu.K. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1991. [14p.] (In Russian). Order Number DE93612905. Source: 
OSTI; NTIS (US Sales Only); INIS. 

New methods for calculation of a mass of J/¥ and Kg? 
necessery for determination of B,° mass in a new approach to the 
measurement of CP-violation in B decays are presented. These 
methods have high speed of calculation and can be adapted sim- 
ply for a new condition of experiment and can be applied for a 
set-up with complicated magnetic fields. A new method for analysis 
of Ks° events (noncomplete topology case) is presented, this 
method reconstructs vertex coordinates and kinematic parameters 
of pions in Ke” decays concurently. The precision of calculation of 
a mass of Bg - 117 MeV, JAP -286 MeV, K.° (complete topology) 
- 9 MeV, Ks° (noncomplete topology) - 14 MeV. 16 refs.; 8 figs. 


18598 (JINR-R—11-91-363) Simulation of the magnetic field 
of the set-up AMPIR superconducting solenoid. Akishin, P.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Comput- 
ing Techniques and Automation); Gavrilov, Yu.K. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1991. [8p.] (In Russian). Order Num- 
ber DE93616804. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the numerical analysis of the magnetic system for 
the spectrometer AMPIR are presented. Using the method of vol- 
ume integral equations the three-dimensional distribution of the 
magnetic field in the aperture of the spectrometer magnet is ob- 
tained. The comparison of the numerical analysis of the magnet 
model with the results of the measurements and calculations with 
MAGNUS program is presented. 5 refs.; 9 figs. 


18599 (KFT/-92-39) Programme provision of the automa- 
tized polarimeter on the wire spark chamber telescope base. 
Eran, L.V.; Karasev, S.P.; Konovalov, O.G.; Pomatsalyuk, R.1.; 
Tenishev, A.Eh.; Shiyakhov, I.N. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [4p.] (In Russian). Order 
Number DE93621315. Source: OSTI; NTIS (US Sales Only); INIS. 

A programme of information reception from the magnetostriction 
wire chamber telescope on the DVK-3 (pdp type) computer and its 
processing in CAMAC standard in the real time scale was de- 
signed and tested. 3 refs.; 2 figs. (author). 


18600 (KIYal-S2-9) The graphical library for technological 
process automatization. Kumshaev, S.B.; Tkachenko, E.V.; 
Geras’ko, V.N.; Spektorovskij, A.P. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1992. [19p.] (In Russian). 
Order Number DE93621316. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The graphics library for computer-aided manufacturing and its 
subprograms are described. The developed algorithm for closed 
range stroking is realized. 8 refs.; 6 figs. (author). 


18601 (LA-12523-PR) New Mexico Supercomputing Chal- 
lenge, 1992 evaluation report: Progress report. Trainor, M.S.; 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


Eker, P.M.; Foster, M.; Anderson, M. (comps.). Los Alamos Na- 
tional Lab., NM (United States). Apr 1993. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93009114. Source: OSTI; NTIS; GPO 
Dep. 

This report presents an evaluation of the second year (1992) of 
the New Mexico High School Supercomputing Challenge. The eval- 
uation assesses the degree to which the program objectives were 
met, the types of participants and their interactions, the use of re- 
sources, the Kickoff and Regional Workshops, and the process of 
judging and making awards. Most data was collected informally 
and forms a base line for future comparisons. This report also re- 
veals the need to refine the evaluation design to provide more 
objective data. Statistics, observations, and remarks from partici- 
pants indicate the 1992 Challenge was successful in meeting the 
overall goal of fostering creativity in devising computational solu- 
tions to scientific problems. 


18602 (LA-UR-92-2924) How to write fast and clear parallel 
programs using algebra. Stiller, L. (Los Alamos National Lab., 
NM (United States)). Los Alamos National Lab., NM (United 
States). [1992]. 21p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930649-1: Paral- 
lel architectures and languages Europa (PARLE), Munich 
(Germany), 14-28 Jun 1993). Order Number DE93000797. Source: 
OSTI; NTIS; GPO Dep. 

An algebraic method for the design of efficient and easy to port 
codes for parallel machines is described. The method was applied 
to speed up and to clarify certain communication functions, n-body 
codes, a biomolecular analysis, and a chess problem. 


18603 (LA-UR-93-298) A functional implementation of the 
Jacobi eigen-solver. Boehm, A.P.W. (Colorado State Univ., Fort 
Collins, CO (United States). Dept. of Computer Science); Hiromoto, 
R.E. Los Alamos National Lab., NM (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). Grant 
MIP-9113268. (CONF-9306102—1: Conference on functional pro- 
gramming language and computer architectures, Copenhagen 
(Denmark), 9-11 Jun 1993). Order Number DE93007349. Source: 
OSTI; NTIS; GPO Dep. 

In this paper, we describe the systematic development of two im- 
plementations of the Jacobi eigen-solver and give performance 
results for the MIT/Motorola Monsoon dataflow machine. Our study 
is carried out using MINT, the MIT Monsoon simulator. The design 
of these implementations follows from the mathematics of the Ja- 
cobi method, and not from a translation of an existing sequential 
code. The functional semantics with respect to array updates, 
which cause excessive array copying, has lead us to a new imple- 
mentation of a parallel “group-rotations” algorithm first described by 
Sameh. Our version of this algorithm requires 0(n*) operations, 
whereas Sameh’s original version requires 0(n*) operations. The 
implementations are programmed in the language Id, and although 
Id has non-functional features, we have restricted the development 
of our eigen-solvers to the functional sub-set of the language. 


18604 (LA-UR-93-301) Preprocessing remotely-sensed 
data for efficient analysis and classification. Kelly, P.M.; White, 
J.M. Los Alamos National Lab., NM (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930445-2: Automatic object 
recognition 3, Society of Photo-Optical Instrumentation Engineers 
(SPIE) OE/aerospace science 8 sensing meeting, Orlando, FL 
(United States), 11-16 Apr 1993). Order Number DE93007367. 
Source: OSTI; NTIS; GPO Dep. 

Interpreting remotely-sensed data typically requires expensive, 
specialized computing machinery capable of storing and manipulat- 
ing large amounts of data quickly. In this paper, we present a 
method for accurately analyzing and categorizing remotely-sensed 
data on much smaller, less expensive platforms. Data size is 
reduced in such a way an efficient, interactive method of data clas- 
sification. 
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18605 (LA-UR-S$3-638) High-resolution signal synthesis for 
time-frequency distributions. Cunningham, G.S. (Los Alamos 
National Lab., NM (United States)); Williams, W.J. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Contract 
N00014-90-J-1654;NSF Grant BCS-9110571. (CONF-930489-2: 
IEEE international conference on acoustics, speech, and signal 
processing, Minneapolis, MN (United States), 27-30 Apr 1993). Or- 
der Number DE93008735. Source: OSTI; NTIS; GPO Dep. 

Bilinear time-frequency distributions (TFDs) offer improved reso- 
lution over linear nine-frequency representations (TFRs), but many 
TFDs are costly to evaluate and are not associated with signal 
synthesis algorithms. Recently, the spectrogram (SP) decomposi- 
tion and weighted reversal correlator decomposition have been 
used to define low-cost, high-resolution TFDs. In this paper, we 
show that the vector-valued “square-root” of a TFD (VVTFR) pro- 
vides a representational underpinning for the TFD. By synthesizing 
signals from modified VVTFRs, we define high-resolution signal 
synthesis algorithms associated with TFDs. The signal analysis 
and synthesis packages can be implemented as weighted sums of 
SP/short-time Fourier Transform signal analysis and synthesis 
packages, which are widely available, allowing the interested non- 
specialist easy access to high-resolution methods. 


18606 (LUTFD2-TFRT—1036) Control of error and conver- 
gence in ODE solvers. Gustafsson, K. Lund Univ. (Sweden). 
Dept. of Automatic Control. Mar 1992. [184p.] Order Number 
DE93612919. Source: OSTI; NTIS; INIS. 

Feedback is a general principle that can be used in many differ- 
ent contexts. In this thesis it is applied to numerical integration of 
ordinary differential equations. An advanced integration method in- 
cludes parameters and variables that should be adjusted during 
the execution. In addition, the integration method should be able to 
automatically handie situations such as: initialization, restart after 
failures, etc. In this thesis we regard the algorithms for parameter 
adjustment and supervision as a controller. The controlled mea- 
sures different variable that tell the current status of the integration, 
and based on this information it decides how to continue. The de- 
sign of the controller is vital in order to accurately and efficiently 
solve a large class of ordinary differential equations. The applica- 
tion of feedback control may appear farfetched, but numerical 
integration methods are in fact dynamical systems. This is often 
overlooked in traditional numerical analysis. We derive dynamic 
models that describe the behavior of the integration method as well 
as the standard control algorithms in use today. Using these mod- 
els it is possible to analyze properties of current algorithms, and 
also explain some generally observed misbehaviors. Further, we 
use the acquired insight to derive new and improved control algo- 
rithms, both for explicit and implicit Runge-Kutta methods. In the 
explicit case, the new controller gives good overall performance. In 
particular it overcomes the problem with oscillating stepsize se- 
quence that is often experienced when the stepsize is restricted by 
numerical stability. The controller for implicit methods is designed 
so that it tracks changes in the differential equation better than cur- 
rent algorithms. In addition, it includes a new strategy for the 
equation solver, which allows the stepsize to vary more freely. This 
leads to smoother error control without excessive operations on the 
iteration matrix. (87 refs.) (au). 


18607 (NEI-NO-319) Computer aided modeling of dynamic 
processes based on elementary physics. Teines, K. Trondheim 
Univ. (Norway). Norges Tekniske Hoegskole. Aug 1992. 276p. Or- 
der Number DE93778393. Source: OSTIi; NTIS. 

This thesis outlines a design for a computer program that 
performs mathematical modeling of dynamic processes. The char- 
acteristics which distinguish this program, PROFIT (PROcess 
modeling from FirsT principles), from existing systems are: (1) The 
modeling is based on first principles. General knowledge about 
physical phenomena and how they can be expressed mathemati- 
cally is the foundation of the modeling. (2) The basic model building 
blocks are not equations, but simple terms that are later assembled 
into complete equations. Each term is associated with a physical 
phenomenon by rules in a rule base. (3) A physical description of 
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the process including geometry, present phases and substances, 
chemical reactions etc., is mapped into set of equations. (4) Docu- 
mentation of what assumptions the model is based upon, can be 
delivered together with the model. The result of the work presented 
here is not a complete off-the-shelf commercial program. Rather, 
this thesis serves as a foundation for program system develop- 
ment. All the critical algorithms are tested while other parts of the 
program which are believed to be relatively simple, but time con- 
suming to develop have been omitted. The results of the different 
phases of the system development life cycle, the problem analysis, 
the system design and the detailed object design are presented. 
Finally, there is a demonstration of how a simple knowledge base 
can be applied to model an evaporator. 78 refs., 66 figs., 13 tabs. 


18608 (NEI-NO-328) Learning principles in dynamic con- 
trol. Kavli, T.Oe. Senter for industriforskning, Oslo (Norway); Oslo 
Univ. (Norway). Sep 1992. 126p. Order Number DE93778416. 
Source: OSTI; NTIS. 

By learning principles, it is in this report meant methods for iden- 
tifying or improving dynamic controllers based upon observations of 
the plant behavior. Two different approaches to learning control 
have been explored: Trajectory learning control can be used when 
the plant is to be controlled along a desired trajectory in repeated 
cycles as is commonly the case for industrial robots. A trajectory of 
control signals required to control the plant along the desired tra- 
jectory is iteratively optimized by repeatedly practicing the control 
trajectory. The learned control trajectory is then stored in the com- 
puter memory and later used as a feedforward control signal. A 
new method for designing such learning controllers has been de- 
veloped, and experimental results with application of the method to 
a Trallfa industrial robot are reported. Nonlinear data modeling is a 
more general approach to learning with a wide range of applica- 
tions beside dynamic control. By identifying and modeling the 
generally nonlinear dependencies between a number of observed 
system variables, it is possible to predict the system response to a 
future control input, or to estimate the control input required to 
achieve a desired system response. But such models may also be 
used for e.g. sensor calibration, actuator linearization, process opti- 
mization, and a general system analysis. This report describes a 
new algorithm for nonlinear system identification and modeling, 
which requires no analytical a priori understanding of the system to 
be modeled. The models are obtained entirely from the observation 
data. A number of experimental results are reported, and the pro- 
posed algorithm compares favorable with other empiric modeling 
methods. 42 refs., 6 figs. 


18609 (ORNUCSD/TM-287) Validation of SCALE 4.0 - 
CSAS25 module and the 27-group ENDF/B-IV cross-section li- 
brary for low-enriched uranium systems. Jordan, W.C. Oak 
Ridge National Lab., TN (United States). Feb 1993. 123p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93009867. Source: OSTI; 
NTIS (documentation only); ESTSC (complete software package), 
P.O. Box 1020, Oak Ridge, TN 37831-1020; GPO Dep. 

A version of KENO V.a and the 27-group library in SCALE-4.0 
were validated for use in evaluating the nuclear criticality safety of 
low-enriched uranium systems. A total of 59 critical systems were 
analyzed. A statistical analysis of the results was performed, and 
subcritical acceptanced criteria are established. 


18610 (ORNU/FTR-4499) [Parallel processors in meteorol- 
ogy and real applications on parallel systems]: Foreign trip 
report, November 21, 1992-December 2, 1992. Walker, D.W. 
Oak Ridge National Lab., TN (United States). 8 Dec 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93008783. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler first attended the Fifth Workshop on the Use of Par- 
allel Processors in Meteorology, and the Second RAPS Workshop 
on Standards and Benchmarking in Parallel Computing, both held 
in Reading, UK. These workshops featured many presentations 
and other activities of interest to ORNL research programs using 
advanced architecture computing systems, particularly in the area 
of distributed memory concurrent computing. Following this the 
traveler visited Southampton University in Southampton, UK, where 





he presented a seminar, and held numerous technical discussions 
on issues having direct relevance to ORNL research programs. 


18611 (ORNL/FTR-4528) [Applied and computational 
mathematics]: Foreign trip report, January 10-27, 1993. Ng, 
E.G. Oak Ridge National Lab., TN (United States). 5 Feb 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93009405. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the First Pan-American Workshop in Ap- 
plied and Computational Mathematics, and visited the Universidad 
Central de Venezuela and Intevep. Many of the presentations at 
the workshop and activities during the trip were of direct interest to 
ORNL research programs on sparse matrix computations and par- 
allel computing, which are funded by the Applied Mathematical 
Sciences Subprogram of the DOE Office of Energy Research. At 
the workshop, the traveler presented a talk on his work at ORNL 
on the sparsity structure of orthogonal factorization. He also gave a 
series of lectures at the Universidad Central de Venezuela and at 
Intevep on the efficient solution of sparse linear systems on serial 
and parallel machines. The traveler held numerous technical 
discussions on issues having direct relevance to the research pro- 


grams on sparse matrix computations and parallel computing at 
ORNL. 


18612 (SAND-92-1370) A programming tool for detailed 
analysis of Fortran operation counts. Pollock, G.M. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Feb 1993. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00789. Order Number DE93009606. Source: 
OSTI; NTIS; GPO Dep. 

A programming tool has been developed to allow detailed analy- 
sis of Fortran programs for massively parallel architectures. The 
tool obtains counts for various arithmetic, logical, and input/output 
operations by data types as desired by the user. The tool operates 
on complete programs and recognizes user-defined and intrinsic 
language functions as operations that may be counted. The subset 
of functions recognized by the tool, STOPCNTR, can be extended 
by altering the input data sets. This feature facilitates analysis of 
programs targeted for different architectures. The basic usage and 
operation of the tool is described along with the more important 
data structures and more interesting algorithmic aspects before 
identifying future directions in continued development of the tool 
and discussing STOPCNTR’s inherent advantages and disadvan- 
tages. 


18613 (SAND—93-0074) Multidimensional spectral load 
balancing. Hendrickson, B.; Leland, R. Sandia National Labs., Al- 
buquerque, NM (United States). Jan 1993. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93008362. Source: OSTI; NTIS; 
GPO Dep. 

We describe an algorithm for the static load balancing of scien- 
tific computations that generalizes and improves upon spectral 
bisection. Through a novel use of multiple eigenvectors, our new 
spectral algorithm can divide a computation into 4 or 8 pieces at 
once. These multidimensional specirai partitioning algorithms gen- 
erate balanced partitions that have lower communication overhead 
and are less expensive to compute than those produced by spec- 
tral bisection. In addition, they automatically work to minimize 
message contention on a hypercube or mesh architecture. These 
spectral partitions are further improved by a multidimensional gen- 
eralization of the Kernighan-Lin graph partitioning algorithm. 
Results on several computational grids are given and compared 
with other popular methods. 


18614 (SKI-TR-91-13) CRYSTAL: A model of a fractured 
rock geosphere for performance assessment within SKI 
Project-90. Worgan, K. (Intera Information Technologies, Chiltern 
House, Henley-on-Thames (United Kingdom)); Robinson, P. 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Feb 
1992. [28p.] Order Number DE93621317. Source: OSTI; NTIS; 
INIS. 

A one-dimensional model of a fractured rock geosphere (CRYS- 
TAL) has been developed, which forms part of the toolkit for the 
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Swedish Nuclear Power inspectorates reference repository perfor- 
mance assessment programme (Project-90). CRYSTAL predicts the 
transport of arbitrary-length decay chains by advection, diffusion 
and surface sorption in the fractures and sideways diffusion into the 
rock matrix. The model equations are solved in Laplace transform 
space, and inverted numerically to the time domain. This approach 
avoids time-stepping and consequently is numerically very efficient. 
The interface of CRYSTAL with the time-series output from a near- 
field model, such as CALIBRE, is achieved using the method of 
convolution. The response of the geosphere to delta-function inputs 
from each nuclide is combined with the time series outputs from 
the near-field, to obtain the nuclide flux emerging from the far-field. 
The method is sufficiently flexible to allow for any general time- 
series input from CALIBRE or any other near-field model. Although 
CRYSTAL was developed to handie one-dimensional transport in a 
fractured rock, the equations solved are sufficiently general for it to 
be used in other applications, e.g. in a porous system. (au). 


18615 (SKI-TR-91-18) The CALIBRE source-term code: 
technical documentation for Project-90. Robinson, P. (Iintera 
Environmental Division, Chiltern House, Henley-on-Thames, Ox- 
fordshire (United Kingdom)); Worgan, K. Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Mar 1992. [47p.] Order Number 
DE93621319. Source: OSTI; NTIS; INIS. 

A numerical model has been developed which simulates the dif- 
fusion of radionuclides from a high-level waste canister, through a 
backfill region and into a fractured rock matrix. The model includes 
chain decay and ingrowth, linear equilibrium sorption, solubility lim- 
iting and response to a redox front as it emerges from the canister 
and migrates through the near-field. Radial advection (which ap- 
proximates the advection downstream from the canister and buffer) 
is applied in the fracture, in addition to diffusion or dispersion. This 
document describes the mathematical model and numerical meth- 
ods used in developing CALIBRE, together with a number of 
verification tests which compare the results with those computed 
using analytic solutions. (au). 


18616 (SKI-TR-92-19) COLLAGE: a numerical code for 
radionuclide migration through a fractured geosphere in aque- 
ous and colloidal phases. Grindrod, P. (intera Information 
Technologies, Henley-on-Thames, Oxfordshire (United Kingdom)); 
Brown, R.C.; Nicholas, D.G. Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Jun 1992. [2ip.] Order Number 
DE93621320. Source: OSTI; NTIS; INIS. 

Describes the COLLAGE model for radionuclide migration. COL- 
LAGE models a one dimensional breakthrough problem for 
radionuclides in groundwater containing natural colloids. The pro- 
gram is written in FORTRAN 77. 


18617 (SOL-93-1) Computing modified Newton directions 
using a partial Cholesky factorization. Forsgren, A. (Royal Inst. 
of Tech., Stockholm (Sweden). Dept. of Mathematics); Gill, P.E.; 
Murray, W. Stanford Univ., CA (United States). Systems Optimiza- 
tion Lab. Mar 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States); National Science Foundation, Washington, DC 
(United States). DOE Contract FG03-92ER25117. Grant DDM- 
9204208:Grant DDM-9204547;Grant N00014-90-J-1242. Order 
Number DE93009584. Source: OSTI; NTIS; GPO Dep. 

The effectiveness of Newton’s method for finding an 
unconstrained minimizer of a strictly convex twice continuously dif- 
ferentiable function has prompted the proposal of various modified 
Newton inetliods for the nonconvex case. Linesearch modified 
Newton methods utilize a linear combination of a descent direction 
and a direction of negative curvature. If these directions are suffi- 
cient in a certain sense, and a suitable linesearch is used, the 
resulting method will generate limit points that satisfy the second- 
order necessary conditions for optimality. We propose an efficient 
method for computing a descent direction and a direction of nega- 
tive curvature that is based on a partial Cholesky factorization of 
the Hessian. This factorization not only gives theoretically satisfac- 
tory directions, but also requires only a partial pivoting strategy, 
i.e., the equivalent of only two rows of the Schur complement need 
be examined at each step. 
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18618 (SRS-91-039) On-line process control monitoring 
system. Higerd, B. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1991]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93008795. Source: OSTI; NTIS; GPO Dep. 

This paper describes a system designed at Savannah River for 
monitoring chemical processes. In particular, the present invention 
relates to fiber optic-based systems for monitoring in-line the con- 
centrations of substances used in chemical processes. The United 
States Government has rights in this invention pursuant to Contract 
No. DE-AC09-89SR18035 between the US Department of Energy 
and Westinghouse Savannah River Company. 


18619 (SSCL-594) 3D-Flow processor preliminary techni- 
cal specifications. Crosetto, D. Superconducting Super Collider 
Lab., Dallas, TX (United States). Oct 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE93009603. Source: OSTI; NTIS; 
INIS; GPO Dep. 

in High Energy Physics experiments it is necessary to identify 
objects (particles such as electrons, jets, muons, etc.) with 
programmable algorithms at 60 million frames-per-second. In com- 
mercial applications, on the other hand, objects are typically 
recognized at 30-120 frames-per-second. The above requirements 
have led to the design of a special “3D-Flow” processor that, to- 
gether with a special pipelined parallel-processing architecture, 
allows a sustained input data rate of 60 million frames-per-second. 
The 3D-Flow is a data flow processor that can be used in one-, 
two-, or three-dimensional array for high-speed signal-processing 
applications such as identification of objects on a matrix in a pro- 
grammable form. This report describes the main characteristics of 
the 3D-Flow cell processor and the interconnection scheme of sev- 
eral 3D-Flow cells in a chip. 


18620 (UCRL-ID—112738) Parallel computation and the Ba- 
sis system. Smith, G.R. Lawrence Livermore National Lab., CA 
(United States). 16 Dec 1992. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93008755. Source: OSTI; NTIS; GPO Dep. 

A software package has been written that can facilitate efforts to 
develop powerful, flexible, and easy-to-use programs that can run 
in single-processor, massively parallel, and distributed computing 
environments. Particular attention has been given to the difficulties 
posed by a program consisting of many science packages that rep- 
resent subsystems of a complicated, coupled system. Methods 
have been found to maintain independence of the packages by 
hiding data structures without increasing the communication costs 
in a parallel computing environment. Concepts developed in this 
work are demonstrated by a prototype program that uses library 
routines from two existing software systems, Basis and Parallel Vir- 
tual Machine (PVM). Most of the details of these libraries have 
been encapsulated in routines and macros that could be rewritten 
for alternative libraries that possess certain minimum capabilities. 
The prototype software uses a flexible master-and-slaves paradigm 
for parallel computation and supports domain decomposition with 
message passing for partitioning work among slaves. Facilities are 
provided for accessing variables that are distributed among the 
memories of slaves assigned to subdomains. The software is 
named PROTOPAR. 


18621 


(UCRL-JC—111847) Curvilinear geometry transport 
discretizations in the “thick” diffusion limit. Palmer, T.S. (Michi- 
gan Univ., Ann Arbor, MI (United States). Dept. of Nuclear 
Engineering); Adams, M.L. Lawrence Livermore National Lab., CA 
(United States). Jan 1993. 14p. Sponsored by USDOE, Washing- 


ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-930404-6: International topical meeting on mathematical 
methods and supercomputing in nuclear applications (M&C+SNA 
93), Karlsruhe (Germany), 19-23 Apr 1993). Order Number 
DE93007109. Source: OSTI; NTIS; INIS; GPO Dep. 

We evaluate the accuracy of 1-D spherical and 2-D cylindrical 
geometry transport discretizations in thick diffusive regions by 
means of a matrix asymptotic analysis. We show that two methods, 
“simple” corner balance and a “fully-lumped” discontinuous finite el- 
ement method, are accurate, both in the interior of these regions 
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and on boundaries. We give numerical results to illustrate our find- 
ings. 


18622 (VAEC-E-003) PC-version of RAM6-code for calcula- 
tion of parameters of the effective logarithmic boundary 
condition at the absorbent rod surface in reactor. Le Van Ngoc 
(Dept. of Theoretical and Computational Physics (Viet Nam)); Ngo 
Dang Nhan. Viet Nam National Atomic Energy Commission, Ha 
Noi (Viet Nam). 1990. [14p.] Order Number DE93621321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Work performed within the IAEA Research Contract 5304/RB. 

The RAM-6 code for calculation of parameters of the effective 
logarithmic boundary condition at the absorbent rod surface in re- 
actor is suitably modofied to work on IBM PC, the instructions for 
its usage are presented and capabilities of the personal cpmputer 
oriented RAM-6 code are demonstrated. (author). 4 refs, 5 tabs, 2 
figs. 


18623 (WHC-SA-1784) Criticality codes migration to work 
stations at the Hanford Site. Miller, E.M. Westinghouse Hanford 
Co., Richland, WA (United States). Jun 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-930601-—5: American Nuclear Society (ANS) 
annual meeting, San Diego, CA (United States), 20-24 Jun 1993). 
Order Number DE93008157. Source: OSTI; NTIS; GPO Dep. 
Westinghouse Hanford Company has recommended that DOE- 
Richland replace the CRAY X-MP EA/232 computer with more 
economical work stations. The work stations are less expensive but 
existing computer codes require conversion and a system adminis- 
trator. Transfer problems for the MONK6A, KENOS5A, EGGNIT, 
HFN, AND SCALE codes are described. The capacity of the work 
stations is limited. Security, certification, validation, and verification 
will be handled for the work stations as they were for the CRAY. 


18624 (WSRC-MS-—92-522) Statistical software for risk 
analysis at the Savannah River Site. Weber, J.H. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-930243-2: Data banks for risk assess- 
ment workshop, Augusta, GA (United States), 2-3 Feb 1993). 
Order Number DE93006152. Source: OSTI; NTIS; GPO Dep. 

This paper describes statistical software developed at the Savan- 
nah River Site (SRS) to analyze event time of occurrence data 
extracted from fault tree data banks and/or user defined input data 
files. Five different distributions can currently be fit to the empirical 
data: normal, lognormal, exponential, Weibull and loguniform. Two 
goodness of fit tests, the Kolmogorov-Smimov one-sample test and 
the Chi-squared test, are used to determine how well a particular 
distribution fits the observed data. In addition, a comparison across 
fitted distributions is done to determine the most likely distribution 
fitting the data. A number of graphics can be generated illustrating 
the important characteristics of the data and how well each theo- 
retical distribution fits the data. The theoretical distribution which 
best fits the observed data, the expected occurrence rate, and the 
probability of occurrence are used in fault tree analyses. Results 
from the SRS developed software were compared with commer- 
cially developed and tested software, SAS. 


18625 (WSRC-TR-92-235) Strategic plan for scientific 
computing. Church, J.P. Westinghouse Savannah River Co., 
Aiken, SC (United States). May 1992. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93006875. Source: OSTI; NTIS; GPO Dep. 
Computing technology continues to undergo rapid and dramatic 
changes. Technological improvements in both hardware and soft- 
ware continue to permit analysts to model problems much more 
realistically than heretofore practicable. New visualization technolo- 
gies vastly increase our ability to understand the results of those 
complex models. The mission of SRS is also undergoing very rapid 
change as a result of international events. While the typical de- 
mands of reactor oriented calculations may decline, environmental 
regulations require us to study new classes of problems in ever 
increasing detail. Hence, the computational workload is actually in- 
creasing rapidly. At the same time, the budget constraints demand 
a continued increase in cost effectiveness of scientific computing. 
A comprehensive strategy for scientific computing is required to 





adapt to these changes and still produce timely solutions to ensure 
continued safe operation of SRS facilities. An important goal of this 
Strategy is to ensure that productivity gains available with new sys- 
tems and technologies are truly achieved. 
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Refer also to citation(s) 15229, 15378, 15438, 15558, 15941, 
15948, 15965, 15980, 15990, 16100, 16107, 16117, 16252, 16384, 
16608, 16652, 16781, 17198, 17263, 17388, 17447, 18054, 18102, 
18103, 18140, 18143, 18545 


18626 (CNIC—00405) Abstracts: China Nuclear Science 
and Technology Report (1989). China Nuclear Information Centre, 
Beijing, BJ (China). Apr 1990. [65p.] (In Chinese, English). Order 
Number DE93612897. Source: OSTI; NTIS (US Sales Only); INIS. 

The bibliographies and abstracts of China Nuclear Science and 
Technology Report published in 1989 (Report Numbers CNIC— 
00255~CNIC—00354) are presented. The items are arranged 
according to INiS subject categories, which mainly are physics, 
chemistry, materials, earth sciences, life sciences, isotopes, iso- 
tope and radiation applications, engineering and technology, and 
other aspects of nuclear energy. The numbers on the left corners 
of the entries are report numbers, and on the right corners the se- 
rial numbers. A report number index is annexed. 


18627 (CNIC—00494) Abstracts: China Nuclear Science 
and Technology Report (1990). China Nuclear Information Centre, 
Beijing, BU (China). May 1991. [74p.] (in Chinese, English). Order 
Number DE93612898. Source: OSTI; NTIS (US Sales Only); INIS. 

The bibliographies and abstracts of China Nuclear Science and 
Technology Reports published in 1990 (Report Numbers CNIC— 
00355 to CNIC-00454) are presented. The items are arranged 
according to INIS subjects categories, which mainly are physics, 
chemistry, materials, earth sciences, isotopes, isotope and radia- 
tion applications, engineering and technology, and other aspects of 
nuclear energy. The numbers on the left corners of the entries are 
report numbers, and on the right corners the serial numbers. A re- 
port number index is annexed. 


18628 (CRIE-T-91044) Fundamental study of the signal 
processing by optics.: 2 dimensional optical signal and opti- 
cal and/or logic by PROMs. Kuribara, M. (Central Research 
Institute of Electric Power Industry, Tokyo (Japan)); Ishino, R. Cen- 
tral Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. May 1992. 22p. (in Japan- 
ese). Order Number DE93776265. Source: OSTI; NTIS. 

This paper reports the result of discussing conversion of time se- 
quential information (electric signals) into two-dimensional optical 
information, and optical computation using a Pockels readout 
optical modulator (PROM). The paper describes the following: Op- 
eration to polarize light beams by means of input electric signals 
using two ultrasonic beam poiarizing elements and make two- 
dimensional patterns; operation to write information into the PROM 
using short wave length beams and read out the information using 
long wave length beams; and the principle of optical computation 
using a system with two PROMs and three polarizing elements ar- 
ranged in front and rear of the system. An optical computation 
experimental equipment was used that comprises an optical sys- 
tem including the above elements, a writing light source, a reading 
out light source, and lenses, and a shutter and controls. The 
experiment verified that two-dimensional light patterns that corre- 
spond to time sequential information are written into the PROM, 
and the optical computation is executed with the readout beams 
that pass through the PROM. The paper describes additionally the 
applicability of this optical computation to measuring and controlling 
systems. 4 refs., 13 figs., 3 tabs. 


18629 (DOE/FTR-93008132) [Ad Hoc Planning Committee 
of the International Council for Scientific and Technical Infor- 
mation}: Foreign trip report, December 11-13, 1992. Buffum, 
E.V. USDOE Office of Scientific and Technical Information, Oak 
Ridge, TN (United States). 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93008132. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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The purpose of the trip was to participate as a member of the Ad 
Hoc Planning Committee to develop a strategic plan for ICSTI, and 
attend the Executive Board meeting in preparation for the annual 
membership meeting to be held in the US in 1993. On December 
11 and December 13, a small group of ICSTIi members represent- 
ing the US, France, and Great Britain met to develop the 
framework for a strategic plan for the future of the organization. 


18630 (FAW-B-91018) Selected 
proaches for ecological 
Radermacher, F.J. Ulm Univ. (Germany). Forschungsinsti- 
tut fuer Anwendungsorientierte Wissensverarbeitung (FAW); 
Messerschmitt-Boelkow-Blohm GmbH, Muenchen (Germany). 19 
Oct 1991. 38p. (In German). Order Number DE93774540. Source: 
OSTI; NTIS (US Sales Only). 

The structure of environmental information systems is discussed 
using some realistic examples. A distinction is made between 
databases, rule-based systems, and procedural systems. Geo- 
graphic information systems are particularly important on the 
environmental sector. (KW). 


methodological ap- 
systems. Kaempke, Wes 


18631 (GRS—90) Proceedings of the 2nd workshop on in- 
formation management. Hoepfner, K.A. (comp.). Geselischaft fuer 
Reaktorsicherheit mbH (GRS), Koeln (Germany). Mar 1992. 297p. 
(CONF-9110481—: 2. workshop on information management in nu- 
clear safety, radiation protection, and environmental protection - 
status and perspectives, Muenchen (Germany), 30-31 Oct 1991). 
Order Number DE93780241. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As a practical result of this workshop it is expected that the 
possibilities for the acquisition of information become more trans- 
parent. From the point of view of the authorities this would be of 
special interest in the field of safety evaluations, on the regulatory 
level, and for the work of the press and public relations. The wish 
has been fulfilled to invite to this workshop the information experts 
competent in the specialist area. This means that at the end of this 
workshop a qualified survey over existing information sources will 
be available. All this is of vital importance for effective information 
management of the topic areas of nuclear safety, radiation protec- 
tion and environmental protection. (orig/DG). 


18632 (GRS-90, pp. 85-99) The Fachinformationszentrum 
Karlsruhe and STN International. Lankenau, K. (Fachinformation- 
szentrum Karisruhe, Gesellschaft fuer Wissenschaftlich-Technische 
Information mbH, Eggenstein-Leopokdshafen § (Germany)). 
Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany). 
Mar 1992. (CONF-9110481—: 2. workshop on information manage- 
ment in nuclear safety, radiation protection, and environmental 
protection - status and perspectives, Muenchen (Germany), 30-31 
Oct 1991). In Proceedings of the 2nd workshop on information 
management. 297p. Order Number DE93780241. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Fachinformationszentrum Karlsruhe is an integral part of the 
specialized information policy of the German Federal Government 
and its programs in this field. It is the only center to run an interna- 
tional host together with STN. The Fachinformationszentrum helps 
to make available information by producing databases and by inter- 
national cooperation in databases production. (DG). 


18633 (GRS—90, pp. 100-106) M.LS.T. and the STI activities 
of C.E.A. Loehner, D.P. (Mission Information Scientifique et Tech- 
nique (MIST), Inst. National des Sciences et Technique Nucleaire, 
91 - Gif-sur-Yvette (France)). Gesellschaft fuer Reaktorsicherheit 
mbH (GRS), Koeln (Germany). Mar 1992. (CONF-9110481-: 2. 
workshop on information management in nuclear safety, radiation 
protection, and environmental protection - status and perspectives, 
Muenchen (Germany), 30-31 Oct 1991). In Proceedings of the 2nd 
workshop on information management. 297p. Order Number 
DE93780241. Source: OSTI; NTIS (US Sales Only); INIS. 

MIST has to gather the function of the previous documentation 
center and a more general function of coordination of all the STI 
activities within CEA. MIST modernizes the whole STI approach of 
the different centers of CEA in order to give better access to all 
kinds of information needed by searchers. It helps developping 
technology transfer of CEA towards little on medium enterprises 
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through an information service. The organisation, library, editing 
activities, and databases production are described. (DG). 


18634 (GRS-90, pp. 117-136) Dissemination of infor- 
mation at the Karisruhe Nuclear Research Center. 
Miller, A. (Kernforschungszentrum Karlsruhe GmbH (Germany). 
HBK/Zentralbibliothek). Gesellschaft fuer Reaktorsicherheit mbH 
(GRS), Koeln (Germany). Mar 1992. (CONF-9110481—: 2. work- 
shop on information management in nuclear safety, radiation 
protection, and environmental protection - status and perspectives, 
Muenchen (Germany), 30-31 Oct 1991). In Proceedings of the 2nd 
workshop on information management. 297p. Order Number 
DE93780241. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1985, also the LASSO catalog database of the Central Li- 
brary of the Main Department for Library and Communication 
Services (HBK) has been made available through STN as a private 
file. All staff members of the Nuclear Research Center requiring in- 
formation and able to manage STN MESSENGER have since the 
possibility to use one search language for the LASSO catalog 
database of the Central Library and for more than 100 databases 
of FIZ Karlsruhe or STN Intemational. After a rather long startup 
period, this service is now utilized very effectively, but as yet only 
by the information professionals or information specialists. In order 
to familiarize prospective users with the proper way of conducting 
searches in LASSO via STN MESSENGER, we regularly run 
half-day courses at the Center for Advanced Technological and En- 
vironmental Research. (orig/DG). 


18635 (GRS-S0, pp. 142-151) Tasks and main areas of 
work of the GRS information and Documentation Service (luD). 
Watermeyer, V. (Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Koein (Germany)). Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Koein (Germany). Mar 1992. (CONF-9110481-: 2. workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection - status and perspectives, Muenchen 
(Germany), 30-31 Oct 1991). In Proceedings of the 2nd workshop 
on information management. 297p. Order Number DE93780241. 
Source: OSTI; NTIS (US Sales Only); INIS. 

GRS-luD today has at its disposal an informational infrastructure 
that allows on-line access to more than twenty national and interna- 
tional information suppliers. With the help of GRS computers it uses 
the internally developed information systems and makes its own 
systems available to all GRS staff who may want to use it. (orig.). 


18636 (GRS-90, pp. 152-154) Nuclear safety documenta- 
tion in the IPSN. Duhamel, F. (inst. de Protection et de Surete 
Nucleaire, Fontenay-aux-Roses (France)). Geselischaft fuer Reak- 
torsicherheit mbH (GRS), Koeln (Germany). Mar 1992. 
(CONF-9110481—: 2. workshop on information management in nu- 
clear safety, radiation protection, and environmental protection - 
status and perspectives, Muenchen (Germany), 30-31 Oct 1991). 
In Proceedings of the 2nd workshop on information management. 
297p. Order Number DE93780241. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Apart from its conventional documentation tasks, the BDSN is 
responsible for keeping and circulating the reports produced by the 
DES (around 120 per year). Those of these reports which are pub- 
lic are widely circulated outside the IPSN, both in France and in 
other countries. The documentation centre includes a print shop for 
the design, printing and distribution of the DES publications, as 
well as a graphics unit which produces transparencies, slides, 
posters for conferences, organisation charts, brochures and illustra- 
tions. In the audio-visual field, the BDSN can also supply the IPSN 
with assistance. (orig.). 


18637 (GRS-90, pp. 163-194) Power Reactor Information 
System (PRIS). Spiegelberg, R. (International Atomic Energy 
Agency (IAEA), Vienna (Austria)). Gesellschaft fuer Reaktorsicher- 
heit mbH (GRS), Koeln (Germany). Mar 1992. (CONF-9110481-: 
2. workshop on information management in nuclear safety, 
radiation protection, and environmental protection - status and per- 
spectives, Muenchen (Germany), 30-31 Oct 1991). In Proceedings 
of the 2nd workshop on information management. 297p. Order 
Number DE93780241. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA has been collecting Operating Experience data for Nu- 
clear Power Plants of the IAEA Member States since 1970. In 
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order to facilitate an analysis of nuclear power plant performance 
as well as to produce relevant publications, all previously collected 
data supplied from the questionnaires were computerized in 1980 
and the Power Reactor Information System was implemented. 
PRIS currently contains production records for the years up to and 
including 1990 and about 98% of the reactors-years operating ex- 
perience in the world is contained in PRIS. (orig.). 


18638 (GRS—90, pp. 200-202) ENS NucNet: Europe’s nu- 
clear news service open to the world. Ashton, J. (European 
Nuclear Society, NucNet, Bern (Switzerland)). Gesellschaft fuer 
Reaktorsicherheitt mbH (GRS), Koeln (Germany). Mar 1992. 
(CONF-9110481-—: 2. workshop on information management in nu- 
clear safety, radiation protection, and environmental protection - 
status and perspectives, Muenchen (Germany), 30-31 Oct 1991). 
in Proceedings of the 2nd workshop on information management. 
297p. Order Number DE93780241. Source: OSTI; NTIS (US Sales 
Only); INIS. 

NucNcet is a Europe-wide network which circulates nuclear news 
and informations that the public should be informed of, written in a 
language that the public can easily understand. NucNet is aiming 
for a balanced picture of nuclear to reach the public via the media, 
through a rapid flow of accurate information. All nuclear countries 
in Eastern and Western Europe, including the Soviet Union, partici- 
pate in NucNet. Within each country, all sources of nuclear 
information, such as utilities, nuclear power plants, the fuel cycle 
industry, safety authorities and waste organisations, are directly 
linked to the ENS NucNet central office in Berne. Using faxes, they 
supply central office with all information about nuclear energy 
which is of interest to the public. This is done in various languages. 
The central office chooses the most important information, and ed- 
its it in English before distributing the material through the system, 
using the most up-to-date computer-fax equipment. (orig.). 


18639 (GRS-90, pp. 203-211) Paging relations and relating 
pages: Improving data management for probabilistic safety 
assessment in RISA+. Behr, A. (RISA Sicherheitsanalysen 
GmbH, Berlin (Germany)). Gesellschaft fuer Reaktorsicherheit mbH 
(GRS), Koeln (Germany). Mar 1992. (CONF-9110481—: 2. work- 
shop on information management in nuclear safety, radiation 
protection, and environmental protection - status and perspectives, 
Muenchen (Germany), 30-31 Oct 1991). In Proceedings of the 2nd 
workshop on information management. 297p. Order Number 
DE93780241. Source: OSTI; NTIS (US Sales Only); INIS. 

A widely used program for reliability calculations (not only for 
NPPs) is the RISA code by the RISA Sicherheitsanalysen GmbH, 
whose development started over ten years ago. It is now available 
as a mainframe version on every host running a ‘standard’ FOR- 
TRAN compiler as well as on a Personal Computer together with a 
graphical user interface. The RISA code provides very effective al- 
gorithms for calculating reliability. For meeting future requirements 
in 1990 the RISA Sicherheitsanalysen GmbH started to implement 
the RISA code on UNIX workstations and to connect it to a data- 
base system. The name of the now resulting new PSA tool is 
RISA+. It is commercially available in the beginning of 1991 and its 
starting configuration is a SCO Unix PC, an INGRES database and 
the OSF/Motif window system. (orig/DG). 


18640 (GRS-90, pp. 250-268) Information management 
concept of the BfS - general requirements, nuclear aspects. 
Berg, H.P. (Bundesamt fuer Strahlenschutz, Salzgitter (Germany)); 
Piefke, F. Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln 
(Germany). Mar 1992. (CONF-9110481-—: 2. workshop on informa- 
tion management in nuclear safety, radiation protection, and 
environmental protection - status and perspectives, Muenchen 
(Germany), 30-31 Oct 1991). In Proceedings of the 2nd workshop 
on information management. 297p. Order Number DE93780241. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A rapid actualisation and transfer of large numbers of data is 
necessary, in parricular in the case of the BfS which is spread of 
all parts of Germany. One possible way the achieve is the use of 
networks; particularly for a surveillance and control system as 
IMIS, this is a decisive criterion for the evaluation of nuclear acci- 
dents and a quick assessment for situations requiring the initiation 
of immediate warning procedures. The same boundary conditions 
are valid for the nuclear safety division concerning the collection of 





incidents, their evaluation based on large dates banks within the 
BfS or in other institutions and the report of these incidents to na- 
tional and international information systems. (orig.). 


18641 (IAEA-NDS—O0(rev.93/3)) Index to the IAEA-NDS- 
Documentation Series. IAEA-NDS-Documentation Series. 
Lemmel, H.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Nuclear Data Section. Mar 1993. [15p.] Order Number 
DE93619641. Source: OSTI; NTIS (US Sales Only); INIS. 

This index lists the current versions of the IAEA-NDS-documents 
which summarize contents and formats of nuclear data libraries 
available from the IAEA Nuclear Data Section. (author). 


18642 (IAEA-NDS—0(suppl.rev.93/3)) Index to the super- 
seded documents of the IAEA-NDS-Documentation Series. 
IAEA-NDS-Documentation Series. Lemmel, H.D. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Mar 1993. [2p.] Order Number DE93619642. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This index lists those documents of the IAEA-NDS- 
documentation series that are out of date or superseded. (author). 


18643 (IAEA-NDS—7(rev.93/3)) Index of Nuclear Data 
Libraries available from the IAEA Nuclear Data Section. |AEA- 
NDS-Documentation Series. Lemmel, H.D. International Atomic 
Energy Agency, Vienna (Austria). Nuclear Data Section. Mar 1993. 
[29p.] Order Number DE93619643. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This document lists more than 80 nuclear data libraries together 
with references that give more detailed information about these |i- 
braries. All data and documentation references are available upon 
request from the IAEA Nuclear Data Section, free of charge. (au- 
thor). 


18644 (IFVE-OMVT-90-110) Introduction to LATEX. 
Samarin, A.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [115p.] (in Russian). Order Number 
DE93617634. Source: OSTI; NTIS (US Sales Only); INIS. 

Lecture material on LATEX documentation preparation system, 
which at the beginning of 1990 was presented to CERN, is given. 
LATEX computer composition is simple and enables the user to 
form documents with various standard style (book, article, report, 
business letter). The main operation principles of LATEX system, 
which enables to create high quality polygraphic documents con- 
taining a lot of mathematical phormulae, are considered. 


18645 (INIS-mf-13437) Nuclear Data Newsletter. No. 17. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section. Sep 1992. [8p.] Order Number DE93616797. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This issue of the Nuclear Data Newsletter dated September 
1992, gives information on the following topics: Data indexes and 
bibliographies, IAEA Nuclear Data Information System-on-line ac- 
cess, nuclear data processing computer codes, new data libraries, 
multigroup nuclear data, selected new publication on nuclear data, 
the network of nuclear data service centers which are all related to 
the activity of the Nuclear Data Section (NDS) of the IAEA. 


18646 (INIS-mf-13438) Standardizing exchange formats. 
Lemmel, H.D. (international Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section); Schmidt, J.J. 1992. [27p.] (CONF- 
880907—: 11. international CODATA conference: scientific and 
technical data in a new era, Karlsruhe (Germany), 26-29 Sep 
1988). Order Number DE93616798. Source: OSTIi; NTIS (US 
Sales Only); INIS. 

An_ international network of co-operating data centres is 
described who maintain identical data bases which are simultane- 
ously updated by an agreed data exchange procedure. The 
agreement covers "data exchange formats” which are compatible 
to the centres’ internal data storage and retrieval systems which 
remain different, optimized at each centre to the available com- 
puter facilities and to the needs of the data users. Essential 
condition for the data exchange is an agreement on common pro- 
cedures for the data exchange is an agreement on common 
procedures for the data compilation, including critical data analysis 
and validation. The systems described ("EXFOR", "ENDF’, 
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"CINDA”) are used for "nuclear reaction data”, but the principles 
used for data compilation and exchange should be valid also for 
other data types. (author). 24 refs, 4 figs. 


18647 (NEI-FI-199) Environment data system of Finland. 
Soederman, G.; Ferin-Westerhoim, P. (eds.). Ministry of the 
Environment, Helsinki (Finland); National Board of Waters and En- 
vironment, Helsinki (Finland). 1990. 16p. Order Number 
DE93778372. Source: OSTI; NTIS. 

The Environment Data System (EDS) comprises data storages 
which are used for research, monitoring, control, planning and 
assessments of the environment. The aim is to improve the infor- 
mation services of the authority responsible for the environment. 
This booklet describes the first phase of a Finnish EDS project in 
which the build up of the storages and their application for adminis- 
trative purposes are dealt with. In the next phase, emphasis will be 
paid to the extensive use of the system to facilitate increased anal- 
ysis, assessment and information of the state of the environment 
and predict trends in the environment. 


18648 (WHC-EP—0372-Vol.1-Rev.1) Hanford Environmental 
Information System (HEIS) user’s manual: Volume 1, Revision 
1. Edwards, P.A. (ed.) (Pacific Northwest Lab., Richland, WA 
(United States)); Gordon, E.A. (ed.); Cowley, P.J.; Brown, J.C.; 
Corrigan, A.L.; Kemp, H.H.; Kissinger, B.A.; Littlefield,, Westing- 
house Hanford Co., Richland, WA (United States). [1992]. 911p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE93007465. Source: 
OSTI; NTIS; GPO Dep. 

The Hanford Environmental Information System (HEIS) is a con- 
solidated set of automated resources that effectively manage the 
data gathered during environmental monitoring and restoration of 
the Hanford Site. The HEIS includes an integrated database that 
provides consistent and current data to all users and promotes 
sharing of data by the entire user community. This manual, the 
HEIS User’s Manual, describes the facilities available to the scien- 
tist, engineer, or manager who uses the system for environmental 
monitoring, assessment, and restoration planning; and to the regu- 
lator who is responsible for reviewing Hanford Site operations 
against regulatory requirements and guidelines. 


18649 (WHC-EP-0385) PORFLO-3: A mathematical model 
for fluid flow, heat, and mass transport In variably saturated 
geologic media: Users manual, Version 1.2. Runchal, A.K. (Ana- 
lytic and Computational Research, Inc., Los Angeles, CA (United 
States)); Sagar, B.; Kline, N.W. Westinghouse Hanford Co., Rich- 
land, WA (United States). Dec 1992. 228p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE93008561. Source: OSTI; NTIS; GPO Dep. 

This manual provides instructions for the use of the PORFLO-3 
computer code. This computer code is based on mathematical for- 
mulation of fluid flow, heat transfer, and mass transport in variably 
saturated geologic media. The geologic medium may be heteroge- 
neous and anisotropic and may contain linear and planar features 
such as boreholes and fractures. The code can be used to analyze 
three-dimensional problems involving partially as well as fully satu- 
rated media with various types of fluid, heat and mass sources. 
The PORFLO-3 computer code is written in American National 
Standard Fortran 77. 


9904 Law 
Refer also to citation(s) 15644 


18650 (AECL—-10617) AECL annual review 1991-1992: 40. 
year. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. 1992. [24p.] (In English, French). Order 
Number DE93612887. Source: OSTI; NTIS (US Sales Only); INIS. 

Formed as a Crown Corporation in 1952, AECL consists of two 
main divisions: AECL CANDU, based in Missisauga and Montreal, 
responsible for the development, design, marketing and project 
management of CANDU nuclear power projects; and AECL Re- 
search, with its head office in Ottawa and laboratories in Chalk 
River, Ontario and Pinawa, Manitoba, which supports CANDU and 
performs the research, development, demonstration and marketing 
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required to apply nuclear sciences and their associated technolo- 
gies. A strategic plan is under development, which will address the 
issues of market identification, key partnerships, securing the 
CANDU technology base, export financing and optimum business 
structure. In 1991/92 operating income was $16.4 million, up from 
$7.8 million in 1990/91. Good progress was made on goals to revi- 
talize and upgrade AECL employee’s skills and productivity. Key 
goals for AECL CANDU were: launching the Wolsung 2 reactor 
project in south Korea; closing the timing and product options for 
Wolsong 3 and 4; securing new business for Cernavoda 1; and at- 
taining an agreement with either Saskatchewan Power Copp. or the 
New Brunswick Electric Power Commission regarding the timing of 
their CANDU 3 projects. Some success was achieved in the first 
three goals; Saskatchewan has chosen not to proceed with its 
CANDU 3 plant, but negotiations are continuing in New Brunswick. 
Key goals for AECL Research were: securing an advanced 
CANDU research and development program outside the CANDU 
Owners Group; Disposing of remaining non-nuclear technologies 
by spin-off, licensing or close-out; rationalizing commercial opera- 
tions to generate increased revenues; and obtaining the Atomic 
Energy Contro! Board's approval of the NRU reactor assessment 
basis document. Progress was made on all goals. 


18651 (CNIC—00495) China’s nuclear safety regulatory 
body: The national nuclear safety administration. Zhang 
Shiguan (China Nucl. Information Center, Beijing (China)). China 
Nuclear Information Centre, Beijing, BJ (China). Apr 1991. [12p.] 
(In Chinese). Order Number DE93612888. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The establishment of an independent nuclear safety regulatory 
body is necessary for ensuring the safety of nuclear installations 
and nuclear fuel. Therefore the National Nuclear Safety Administra- 
tion was established by the state. The aim, purpose, organization 
structure and main tasks of the Administration are presented. At 
the same time the practical examples, such as nuclear safety regu- 
lation on the Qinshan Nuclear Power Plant, safety review and 
inspections for the Daya Bay Nuclear Power Plant during the con- 
struction, and nuclear material accounting and management 
system in the nuclear fuel fabrication plant in China, are given in 
order to demonstrate the important roles having been played on 
nuclear safety by the Administration after its founding. 


18652 (IAEA-INFCIRC-417(E/F/R/S)) Note to the Secretariat 
from the Permanent Mission of the Czech and Slovak Federal 
Republic to the International Organizations in Vienna. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jan 1993. [12p.] (In 
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English, Spanish, French, Russian). Order Number DE93617629. 
Source: OST!; NTIS (US Sales Only); INIS. 

The document reproduces the Note received by the Director Gen- 
eral from the Permanent Mission of the Czech and Slovak Federal 
Republic to the International Organizations in Vienna in connection 
with the dissolution of the CSFR on 31 December 1992. 


18653 (INIS-mf-13408) Annual report 1989-90. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). 1990. [108p.] (In 
English, French). Order Number DE93612889. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In 1989 the Atomic Energy Control Board (AECB) received addi- 
tional resources, which will enable it to improve its regulatory 
ability, causing some reorganization of staff and the consolidation 
of the analysis and assessment functions in a new directorate. The 
year marked the commissioning of the first unit of the Darlington 
Generating Station. The start-up of this unit was delayed because 
the AECB had doubts about the safety aspects of the software for 
the two emergency shutdown systems. The accidental spill of con- 
taminated water from the Rabbit Lake Mine in Saskatchewan 
allowed the AECB to detect some deficiencies in its inspection sys- 
tem and to correct them. The incident also emphasized the need to 
impose much higher fines and penalties on companies that violate 
the Atomic Energy Control Act. This report describes further activi- 
ties of the AECB in the regulation of nuclear facilities, radioactive 
waste management, and nuclear materials handling; regulatory re- 
search; safeguards and security work; international activities; and 
public information. 


18654 (INIS-XN-395) 11 January 1991-Act replacing sec 
tion 179(2) of the Act of 8 August 1980 concerning budget 
proposals for 1979-1980. Belgium. 12 Feb 1991. [3p.] (in French, 
Dutch). Order Number DE93612890. Source: OSTI; NTIS (US 
Sales Only); INIS. 

ONDRAF, the National Body for the Management of Radioactive 
Waste and Fissile Materials, has been given new duties mainly 
regarding management of foreign waste on national territory, man- 
agement of spent fuel and decommissioning of nuclear 
installations. The purpose of the amending Act is also to secure fi- 
nancing of the safe management of nuclear waste, enriched fissile 
materials and certain plutonium-bearing material as well as that of 
fresh and spent fuel the use of which has not been decided. The 
1991 Act further provides for the financing of decommissioning op- 
erations and for the constitution of funds to meet cases of 
bankruptcy or default by producers. (NEA). 
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Light-weight double packer equipment for water sampling and hy- 
draulic measurements in deep drill holes, 18:17415 (R;Fl) 


Geological Survey of Canada, Ottawa, ON (Canada) 

An integrated geological, geochemical, and geophysical investiga- 
tion of uranium metallogenesis in selected granitic plutons of the 
Miramichi Anticlinorium, New Brunswick, 18:15266 (R;CA) 
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18:18098 (R;DE) 

Higgs boson production in ultrarelativistic heavy-ion collisions, 
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18:16869 (R;FR;in French) 
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Los Alamos National Lab., NM (United States) 

A functional implementation of the Jacobi eigen-solver, 18:18603 
(R;US) 

A proposed approach for developing next-generation computa- 
tional electromagnetics software, 18:17739 (R;US) 

A toxological study of 3,6-BIS(3,5-Dimethyl-1-1-Pyrazolyl)1,2- 
Dihydro-1,2,4,5-Tetrazine, 18:17594 (R;US) 

ACHRO: A program to help design achromatic bends, 18:17026 
(R;US) 

ADLIB: A simple database framework for beamline codes, 
18:17027 (R;US) 

Aligned, short-fiber composites by novel flow processing methods, 
18:16641 (R;US) 

An adaptive feedback controller for transverse angle and position 
jitter correction in linear particle beam accelerators, 18:17028 
(R;US) 

An adaptive weighted diamond differencing method for three- 
dimensional, XYZ geometry, 18:18158 (R;US) 

Analysis of an MCG/fuse/PFS experiment, 18:18518 (R;US) 

And now, from the company that brought you the seven-eyed 
trout: Risk communication in action, 18:18538 (R;US) 

Beta decay anomalies and the 17-keV conundrum, 18:17991 (R;US) 

Beyond metric gravity: Progress on PS-200, 18:17745 (R;US) 

Boron adsorption on hematite and clinoptilolite, 18:17606 (R;US) 

Can physical stellar collisions explain the blue stragglers in the 
dwarf spheroidal galaxies?, 18:17740 (R;US) 

Characterization of flow in fractured tuff using computerized to- 
mography, 18:15417 (R;US) 

Cooling of safety rods in the Savannah River K Reactor during the 
gamma heating phase of a postulated loss-of-coolant accident, 
18:16111 (R;US) 

Design study for the LANL NPBSE objective telescope, 18:17179 
(R;US) 

Diffusion-accelerated solution of the 2-D S, equations with 
bilinear-discontinuous differencing, 18:18157 (R;US) 

DNA repair and radiation sensitivity in mammalian cells, 18:17534 
(R;US) 

Do the Pop Il field blue stragglers have a collisional origin?, 
18:17741 (R;US) 

Dual use of distributed remote sensing satellites, 18:17216 (R;US) 

Eagle Il: A prototype for multi-resolution combat modeling, 
18:17190 (R;US) 

Energy balance components of irrigated crops in north-central 
Oregon, 18:17266 (R;US) 

Extraction chromatography of neodymium by an organophospho- 
rous extractant supported on various polymeric resins, 
18:15323 (R;US) 

Fiber-optic currents measurements, 18:17170 (R;US) 

Four dimensional quantum gravity: The covariant path integral 
and quantization of the conformal factor, 18:17744 (R;US) 

Fully coupled neutronic and hydrodynamic analysis of space nu- 
clear reactor reentry accidents, 18:16112 (R;US) 

High flux and high quality FEL resonator mirrors: Final report, 
18:16845 (R;US) 

High power laser detection conceptual design: Final report, 
18:17188 (R;US) 

High resolution transmission and analytical electron microscopy 
studies of NigAl, 18:16498 (R;US) 

High Voltage Capacitor Development Project: Final report, 
18:16844 (R;US) 

High-resolution signal synthesis for time-frequency distributions, 
18:18605 (R;US) 

How to write fast and clear parallel programs using algebra, 
18:18602 (R;US) 

K-edge densitometer (KED): User manual, 18:15324 (R;US) 

LAMBDA user's manual and documentation, 18:16911 (R;US) 


LAMDA programmer's manual: [Final report, Part 1], 18:16910 
(R;US) 
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Los Alamos experimental capabilities: Ancho Canyon high explo- 
sives and pulse power facilities, 18:17203 (R;US) 

Los Alamos National Laboratory Associate Directorate for Physics 
and Life Sciences Quality Program, 18:18555 (R;US) 

Low mass, survivable advanced radiator: Final report, 18:17189 
(R;US) 

LRAD surface monitors, 18:17123 (R;US) 

Materiai isolation enclosure, 18:16769 (PA;US) 

Material science experience gained from the space nuclear rocket 
program: Insulators, 18:16639 (R;US) 

Measuring pion beta decay with high-energy pion beams, 
18:17990 (R;US) 

Mechanisms of elastic wave generation in solids by ion impact, 
18:18319 (R;US) 

Mission readiness review for the release of nickel carbonyl and tri- 
fluoromethyl bromide NICARE: Final report, 18:16710 (R;US) 
Molecular composition, structure, and sensitivity of explosives, 

18:17200 (R;US) 

Mutti-Attribute Decision Theory methodology for pollution control 
measure analysis, 18:17267 (R;US) 

New fluid dynamic experimental techniques in chemical laser re- 
search: Final report, 18:16843 (R;US) 

New Mexico Supercomputing Challenge, 1992 evaluation report: 
Progress report, 18:18601 (R;US) 

Optimization of HPM device parameters for maximum air trans- 
mission, 18:17217 (R;US) 

PHERMEX beam studies: Final report, 18:16912 (R;US) 

Polymer electrolyte fuel cells for transportation applications, 
18:16308 (R;US) 

Pre-college (Pre-engineering - Eight grade) summer Training in 
Science: Final report, 18:18537 (R;US) 

Preprocessing remotely-sensed data for efficient analysis and 
classification, 18:18604 (R;US) 

Primary skin irritation studies of Methyl 2-[Hydroxymethyl] Acry- 
late, 18:17593 (R;US) 

Production of ultra cold protons and negative hydrogen ions: Final 
report, 18:17693 (R;US) 

Protein response to ligation reactions in myoglobin, 18:17443 
(R;US) 

Quasiclassical approach to ionization of atoms by strong laser 
pulses: The comparison with the “Simpleman’s” models and 
Newtonian dynamics, 18:18171 (R;US) 

Radiation mutagenesis from molecular and genetic points of view, 
18:17535 (R;US) 

Reactions in supercritical fluids: Final report, 18:16681 (R;US) 

Reconstitution planning: SPC final report 1424, 18:17187 (R;US) 

Remote 1-MeV flash x-ray head experiment: Final report, 
18:15656 (R;US) 

Report on the sintering and properties of MgO and MgO-5% TIC, 
18:16558 (R;US) 

Research and development of thermal-fluid measuring instrument: 
Final report, February 1989—February 1991, 18:16810 (R;US) 
Research efforts in the extraction of actinides using new tetraden- 
tate ligands: Final report, June 1, 1991—April 15, 1992, 

18:16682 (R;US) 

Research in the preparation and characterization of thermodielec- 
tric properties of electrically polarized films: Final summary 
report, 19 June—11 August 1989, 18:16640 (R;US) 

Resonance power supplies for large accelerator, 18:17025 (R;US) 

Results of investigation at the Ahuachapan Geothermal Field, El 
Salvador: Part 2, Electrical-methods geophysics: Final report, 
18:15733 (R;US) 

Selection and testing of a rigid, aromatic ligand for binding 
Gadolinium (Ill), 18:17458 (R;US) 

Short-wavelength chemical lasers: Final report, 18:16846 (R;US) 

Sizing of DNA fragments by flow cytometry, 18:17445 (R;US) 

Smart skin structures for identifying and locating laser irradiation, 
18:17169 (R;US) 

Space optical and low-frequency radio searches for earth-crossing 
asteroids and comets, 18:17743 (R;US) 

Start broadened profiles with self-consistent radiation transfer and 
atomic kinetics in plasmas produced by high intensity lasers, 
18:18454 (R;US) 

Status of the BEDLAM optics code, 18:16913 (R;US) 





Sub-nanosecond optical diagnostics of laser-material interaction 
and dynamic microstructure of materials, 18:16822 (R;US) 
Superfluid thermodynamic cycle refrigerator, 18:17694 (PA;US) 

Support for aspects of conceptual design of the laser target test 
facility (LLTF): Revision, 18:18517 (R;US) 
The evolution of secondary organization in immune system gene 
libraries, 18:17444 (R;US) 
The heating and cooling of WZ Sge, 18:17746 (R;US) 
The importance of sterically hindered shear in determining the 
sensitivity of explosive crystals, 18:17201 (R;US) 
The Los Alamos MHTGR Exploratory Safety Analysis (LAMESA) 
code, 18:16110 (R;US) 
The Manuel Lujan, Jr. Neutron Scattering Center (LANSCE) exper- 
iment reports, 1991 run cycle: Progress report, 18:18242 (R;US) 
The Monte Carlo/Sy hybrid method with orthogonal interface basis 
vectors, 18:18156 (R;US) 
THIEF/VA: A requirements analysis, 18:15638 (R;US) 
Three-dimensional modeling of high energy microwaves and plas- 
mas: Final report, 18:17738 (R;US) 
Time evolution of the quark-giluon plasma, 18:17890 (R;US) 
Transport of neptunium through Yucca Mountain tuffs, 18:15418 
(R;US) 
Traveling-wave modulator test results, TW-1 (12/10/87), 18:17168 
(R;US) 
Upgrade of the P-1 relativistic electron beam generator: Phase 1, 
[Final report], 18:16909 (R;US) 
Value of space defenses, 18:17603 (R;US) 
Weakly nonlinear dynamics of near-CJ detonation waves, 
18:17202 (R;US) 
Why Blue stragglers formed via collisions may not be rapid rota- 
tors, 18:17742 (R;US) 
[The investigation of nonlinear effects on quasiparticle transport in 
condensed matter systems]: Final report, 18:18214 (R;US) 
Louisiana State Univ., Baton Rouge, LA (United States) 
Research in elementary particle physics: Progress report, March 
1, 199i—February 29, 1992, 18:17760 (R;US) 
Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Physics and Astronomy 
Nuclear interactions in high energy heavy ions and applications in 
astrophysics: Technical progress report, 1 April 1992-31 March 
1993, 18:18088 (R;US) 
Lovelace Medical Foundation, Albuquerque, NM (United States) 
Non-invasive measurements of granular flows by magnetic reso- 
nance imaging: Technical progress report for the quarter ending 
December 31, 1992, 18:17176 (R;US) 
Lund Univ. (Sweden). Dept. of Automatic Control 
Application oriented programming and control of industrial robots, 
18:16766 (R;SE) 
Control of error and convergence in ODE solvers, 18:18606 (R;SE) 
Knowledge-based methods for control systems, 18:16023 (R;SE) 
Lund Univ. (Sweden). Dept. of Clinical Physiology 
Topography of pulmonary structure and function in man using 
positron emission tomography (PET) with special reference to 
methodology and normal physiology, 18:17459 (R;SE) 
Lund Univ. (Sweden). Dept. of Cosmic and Subatomic Physics 
Backbending in the 713 2 band and proton-neutron interactions in 
171 Re, 18:18128 (R;SE) 
High spin gamma-ray coincidence spectroscopy with large detec- 
tor arrays, 18:18058 (R;SE) 
Particle production in hot and dense nuclear matter, 18:18127 
(R;SE) 
Lund Univ. (Sweden). Dept. of Diagnostic Radiology 
Magnetic resonance imaging of spinal tumors. A study using a 0.3 
T vertical magnetic field, 18:17460 (R;SE) 
Lund Univ. (Sweden). Dept. of Engineering Geology 
On the combination of isotope hydrogeology with regional flow and 
transport modelling, 18:17423 (R;SE) 
Lund Univ. (Sweden). Dept. of Heat and Power Engineering 
Heat balance program for a power station based on fuel cell and 
combined cycle, 18:16310 (R;SE;In Swedish) 
Lund Univ. (Sweden). Dept. of Mathematical Physics 
Electric-dipole transitions and octupole softness in odd-A rare- 
earth nuclei, 18:18041 (R;SE) 


Martin Marietta Aerospace, Denver, CO (United States). Astronautics 


The decay of a delta resonance in the nuclear medium, 18:17992 
(R;SE) 
Lund Univ. (Sweden). Dept. of Physics 
Studies of the ionization energy loss in the DELPHI TPC and the 
identification of quark and gluon jets in hadronic events at LEP, 
18:17993 (R;SE) 
Lund Univ. (Sweden). Dept. of Plant Physiology 
Effects of ultraviolet radiation on Hibiscus rosa-sinensis, Beta vul- 
garis and Helianthus annuus, 18:17536 (R;SE) 


Lund Univ. (Sweden). Dept. of Radiation Physics 
21°Bo as a long-term integrating radon indicator in the indoor envi- 
ronment: Final report, 18:17234 (R;SE) 
Radionuclides in the forest industry. Radiation protection, 
18:17539 (R;SE;In Swedish) 


Lund Univ. (Sweden). Dept. of Theoretical Physics 
Phenomenological aspects of multiparticle production, 18:17891 
(R;SE) 
Lyon-1 Univ., 69 (France) 
Detection of single photons in the L3 experiment, 18:17994 
(R;FR;In French) 
Geometric modeling and optimization of three-dimensional geo- 
logic structures, 18:17605 (R;FR;In French) 


Lyon-1 Univ., 69 - Villeurbanne (France) 
Historical accounts of the radiation protection- Dosimetric surveil- 
lance of L. Berard Center personnel from 1960 to 1988, 
18:17516 (R;FR;Iin French) 


Lyon-1 Univ., 69 - Villeurbanne (France). inst. de Physique Nu- 
cleaire 

1990-1991 activity report, 18:17764 (R;FR;In French) 

Application of nuclear reaction analysis to the study of hydrogen 
and benzene adsorption on monocrystals of nickel and of the al- 
loy PtsoNiso, 18:16662 (R;FR;In French) 

Detection of single photons in the L3 experiment, 18:17994 
(R;FR;In French) 


Management and Technical Consultants, Inc., Columbia, MD 
(United States) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, July-September 1987: Draft, 
18:15179 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, October-December 1987: 
Draft, 18:15180 (R;US) 


Manazeri bez Hranic (Czechoslovakia) 
Proceedings of the 1st French-Czechoslovak conference on en- 
ergy utilization, 18:15790 (R;CS;In Czech, Slovak) 


Manufacturing and Technology Conversion International, Inc., 
Columbia, MD (United States) 

Development of a retrofit coal combustor for industrial applica- 
tions, (Phase 2): Technical progress report, October-December 
1989, 18:15184 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions, (Phase 1-A): Technical progress report, July-September 
1988, 18:15181 (R;US) 

Development of a retrofit coal combustor for industrial 
applications, (Phase 1-A): Technical progress report, October— 
December 1988, 18:15182 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions, (Phase 2): Technical progress report, Aprit+-June 1989, 
18:15183 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: [Thirteenth 
quarterly] technical progress report, [June 29, 1992—September 
27, 1992], 18:15746 (R;US) 

Martin Marietta Aerospace, Denver, CO (United States). Astro- 
nautics Group 

Innovative sputtering techniques for CIS and CdTe submodule 
fabrication: Annual subcontract report, 1 September 1991-31 
August 1992, 18:15722 (R;US) 
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Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United States) 


Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States) 

Oak Ridge Reservation environmental report for 1991: Volume 1, 
Narrative, summary, and conclusions, 18:17326 (R;US) 

Oak Ridge Reservation environmental report for 1991: Volume 2, 
Data presentation, 18:17327 (R;US) 

Proceedings of the DOE standards managers workshop, Gaithers- 
burg, Maryland, October 26-28, 1992, 18:16216 (R;US) 

Work plan for the removal and subsequent management of spe- 
cific waste from David Witherspoon, Inc., Knoxville, Tennessee: 
Environmental Restoration and Waste Management Programs, 
18:15332 (R;US) 

Maryland Univ., College Park, MD (United States). Lab. for 
Plasma Research 

Accelerator research studies: Technical progress report, June 1, 

1992—May 31, 1993, 18:16868 (R;US) 


Massachusetts Inst. of Tech., Cambridge, MA (United States) 
Identification of nitriding mechanisms in high purity reaction 
bonded silicon nitride, 18:16539 (R;US) 


Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 5, October-December 1992, 18:15770 
(R;US) 

Morphological changes during oxidation of a single char particle: 
Quarterly progress report, April 30, 1992, 18:15186 (R;US) 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 

Plasma Fusion Center 

[Frascati Tokamak Upgrade]: Foreign trip report, June 18, 1992- 
January 30, 1993, 18:18495 (R;US) 

[Gas target and radiative divertors with plasma detached from di- 
vertor plate]: Foreign trip report, February 25—March 3, 1993, 
18:18497 (R;US) 

[ITER magnet workshop]: 
1992, 18:18496 (R;US) 

[Progress in gyrotron and ECRH research in Japan]: Foreign trip 
report, October 31—November 8, 1992, 18:18498 (R;US) 

[RF technology and Japanese fusion experiments]: Foreign trip 
report, October 17—November 6, 1992, 18:18494 (R;US) 

[Studies on edge plasma control and transport processes]: For- 
eign trip report, December 4—13, 1992, 18:18395 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Research Lab. of Electronics 

Coherent and semi-coherent neutron transfer reactions, 18:18376 
(R;US) 

Whisper gallery mirrors reflectivities from 100 A to 500 A, 
18:17165 (R;US) 

Massachusetts Univ., Amherst, MA (United States) 

7th international symposium on photosynthetic prokaryotes: Ab- 
stracts, 18:15687 (R;US) 

Catalysis and co-catalysis of bond cleavages in coa! and coal 
analogs: Quarterly report, November 1, 1992—January 31, 
1993, 18:15060 (R;US) 


Materials Engineering Associates, inc., Lanham, MD (United 
States) 


SANS investigation of low alloy steels in neutron irradiated, an- 
nealed, and reirradiated conditions, 18:16499 (R;US) 


Max-Planck-institut fuer Plasmaphysik, Garching (Germany) 

Study of the three-waves-coherence in fluctuations of the ASDEX 
scrape-off-layer, 18:18418 (R;DE;in German) 

Meditsinska Akademiya, Sofia (Bulgaria) 

Dynamics of contamination of surface waters with natural radionu- 
clides in the region Yana - Doini Bogrov, 18:17421 (I;BG;In 
Bulgarian) 

Influence of the geotechnological uranium production on the con- 


tent of uranium and radium 226 in waters near a sorbtion site, 
18:17340 (1;BG;In Bulgarian) 
Melbourne Univ., Parkville, VIC (Australia). School of Physics 
Calculated dynamical scattering in a fibrous protein structure, 
18:16714 (R;AU) 
Interferometry with particles of non-zero rest mass, 18:18159(R;AU) 
Test of a method for phase retrieval in HRTEM, 18:17155 (R;AU) 


Foreign trip report, October 14-25, 
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Membrane Technology and Research, Inc., Menlo Park, CA 
(United States) 

Combined air stripper/membrane vapor separation systems: Final 
report, 18:15585 (R;US) 

Messerschmitt-Boelkow-Blohm GmbH, Muenchen (Germany) 

Selected methodological approaches for ecological systems, 
18:18630 (R;DE;In German) 

Metcalf and Eddy, Inc., Wakefield, MA (United States) 

Characterization of the geochemical and physical properties of 
wetland soils on the Savannah River Site: Field sampling activi- 
ties: Final report, 18:17401 (R;US) 

Four Mile Creek semi-annual sampling report, July 1992 sampling 
event, 18:17400 (R;US) 

Miami Unlv., Oxford, OH (United States) 

Characterization of reproduction and growth of American robins at 
the Fernald Environmental Management Project, 1991, 
18:17332 (R;US) 

Michigan Univ., Ann Arbor, Ml (United States) 

[Fast neutron cross section measurements]: 
18:18492 (R;US) 

Michigan Univ., Ann Arbor, MI (United States). Dept. of Chemi- 
cal Engineering 

A novel, integrated treatment system for coal wastewaters: Quar- 
terly report, September 2, 1992—December 1, 1992, 18:15147 
(R;US) 

Michigan Univ., Ann Arbor, Ml (United States). Dept. of Nuclear 
Engineering 

Simulation-based biagnostics and control for nuclar power plants: 
Progress report, April 15, 1992—April 14, 1993, 18:16012 (R;US) 

[Development of a semi-autonomous mobile robot for reactor con- 
tainments]: 1992 annual summary of activity, 18:15964 (R;US) 

Midlands Electricity pic, Halesowen (United Kingdom) 
Annual review and directors’ report and accounts, 18:16152 (1;GB) 
Milan Univ. (Italy) 

Combustion pressure diagnostics in s.i. engines by indirect mea- 
surements, 18:16411 (R;IT) 

Minas Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de En- 
genheria Metalurgica 

Contribution to study on recovery and recrystallization of cold 
rolling zircaloy-4, 18:16468 (1;BR;In Portuguese) 

Minerals Management Service, New Orleans, LA (United States). 
Gulf of Mexico OCS Region 

Gulf of Mexico Sales 142 and 143: Central and western planning 
areas: Final Environmental Impact Statement: Volume 1, Sec- 
tions EIV.C, 18:15236 (R;US) 

Gulf of Mexico Sales 142 and 143: Central and western planning 
areas: Final Environmental Impact Statement: Volume 2, Sec- 
tions IV.D-IX, 18:15237 (R;US) 

Ministerium fuer Umwelt, Energie und Bundesangelegenheiten 
des Landes Hessen, Wiesbaden (Germany) 

Possible financing and operating concepts for the cogeneration 
plant Gross-Zimmern, Darmstadt-Dieburg, 18:16259 (1;DE;In 
German) 

Ministerium fuer Umwelt, Raumordnung und Landwirtschaft 
des Landes Nordrhein-Westfalen, Duesseldort (Germany) 

Long-term trends of chemical soil properties in forest sites in 
North-Rhine Westphalia suffering from acid pollution - results of 
a triple soil survey. Final report, 18:17330 (1;DE;In German) 

Ministry of the Environment, Helsinki (Finland) 

Environment data system of Finland, 18:18647 (1;Fl) 

Environmental priority action programme for Leningrad, Leningrad 
Region, Karelia and Estonia: Synthesis report, 18:15262 (R;Fl) 

Ministry of Trade and industry, Helsinki (Finland). Energy Dept. 

RATU - Nuclear power plant structural safety research pro- 
gramme: Interim report 1990-1991, 18:15971 (R;Fl) 

Minnesota Mining and Mfg. Co., St. Paul, MN (United States). 
New Products Dept. 

Fabrication of commercial-scale fiber-reinforced hot-gas filters by 
chemical vapor deposition, 18:16644 (R;US) 

Minnesota Univ., Minneapolis, MN (United States). Medical 
School 

The mechanism of switching from an acidogenic to butanol- 
acetone fermentation by Clostridium acetobutylicum: Technical 
progress report, July 1990—December 1992, 18:15683 (R;US) 


Progress report, 





Minnesota Univ., Minneapolis, MN (United States). School of 
Physics and Astronomy 

[Research in theoretical nuclear physics]: Progress report, 
18:18023 (R;US) 

[Research in theoretical nuclear physics]: Progress report, 
18:18030 (R;US) 

Mission Research Corp., Albuquerque, NM (United States) 
LAMBDA user's manual and documentation, 18:16911 (R;US) 
LAMDA programmer's manual: [Final report, Part 1], 18:16910 

(R;US) 

PHERMEX beam studies: Final report, 18:16912 (R;US) 

MK-Ferguson of Oak Ridge Co., TN (United States) 

Work plan for the removal and subsequent management of spe- 
cific waste from David Witherspoon, Inc., Knoxville, Tennessee: 
Environmental Restoration and Waste Management Programs, 
18:15332 (R;US) 

Montana State Univ., Bozeman, MT (United States). Dept. of Me- 

chanical Engineering 

Corrosion and arc erosion in MHD channels: Quarterly progress 
report, April-June 1989, 18:16278 (R;US) 

Montana State Univ., Bozeman, MT (United States). Dept. of 

Physics 

NMR and optical studies of piezoelectric polymers: Annual progress 
report, April 1, 1990—September 30, 1992, 18:16627 (R;US) 

Morehouse Coll., Atlanta, GA (United States). School of Medicine 
Impact of human genome initiative-derived technology on genetic 

testing, screening and counseling: Cultural, ethical and legal is- 
sues: Progress report, 18:17470 (R;US) 

Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 

tion). Nauchno-Issledovatel'skij inst. Yadernoj Fiziki 

A comparison of coherent radiation properties from periodic radia- 
tors and crystals, 18:18274 (IA;RU;in Russian) 

Accumulation of radiation defects in silicon under high energy ion 
implantation, 18:18299 (IA;RU;In Russian) 

Acoustic method for efficiency determination of beam deflection by 
bent crystal, 18:18248 (IA;RU;In Russian) 

Acoustic recording the orientation effect of relativistic electron 
scattering in monocrystal, 18:18255 (IA;RU;In Russian) 

Angular distribution of relativistic electron radiation for motion near 
crystallographic planes in thick crystal, 18:18293 (IA;RU;In Rus- 
sian) 

Anomalous peculiarities and positron-likely channeling of relativis- 
tic electrons in magnetic crystals, 18:18251 (IA;RU;In Russian) 

Antiproton channeling, 18:18253 (IA;RU;In Russian) 

Behaviour of elements of interstitial phases in molybdenum, 
18:16483 (IA;RU;in Russian) 

Behaviour of the intermittency exponents and a quark-gluon 
plasma formation in the heavy ion collisions, 18:17885 (R;RU) 
Calculation method of binary reaction matrix element in the four- 

body problem in (2.2) channel, 18:18071 (R;RU;In Russian) 

Calculation of ion distribution in penetration depth during axial 
channeling with account of multiple scattering and energy loss 
fluctuations, 18:18271 (IA;RU;In Russian) 

Calculation of the probability of radiation and pair production at an 
arbitrary incidence angle on crystal plane, 18:18282 (IA;RU;in 
Russian) 

Change of Cu,Ni,Fe sample surface topography depending on ra- 
diation dose of He and Ar ion polyenergetic beam in the 5-15 
keV energy range, 18:18317 (IA;RU;in Russian) 

Changes in silicon electrical properties under multistage ion im- 
plantation, 18:16637 (IA;RU;In Russian) 

Channeling in Si/GeSi stressed superlattices grown by MLE 
method, 18:18252 (IA;RU;in Russian) 

Cobalt silicide formation under high intensity ion implantation, 
18:16551 (IA;RU;in Russian) 

Comparison of bremsstrahlung photon diffraction and parametric 
X radiation intensities, 18:18291 (IA;RU;In Russian) 

Construction of dechanneling integral function in the depth broad 
interval based on the analysis of spectra orientation depen- 
dence of CR and RBS, 18:18256 (IA;RU;In Russian) 

Defect formation in silicon irradiated by 335 MeV nickel ions, 
18:18310 (IA;RU;In Russian) 

Defect formation in silicon irradiated by high energy argon ions, 
18:18311 (IA;RU;In Russian) 


Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 


Dissipative structures in irradiated solid solutions, 18:18272 
(IA;RU;in Russian) 

Effect of defect thermal stability on ion-induced crystallization of a- 
Si, 18:18315 (IA;RU;In Russian) 

Effect of radiation-induced defects on electric activation and diffu- 
sion of implanted phosphorus in silicon, 18:18303 (IA;RU;In 
Russian) 

Effective charge of slow heavy ions during slowing-down in con- 
densed substance, 18:18268 (IA;RU;In Russian) 

Electron channeling and atomic resolution electron microscopy, 
18:18249 (IA;RU;In Russian) 

Electron mechanism model of ion-stimulated crystallization in sili- 
con, 18:18308 (IA;RU;in Russian) 

Energy dependence of the intensity of fast electron backscattering 
from a crystal on high-symmetry orientation, 18:18233 (IA;RU;In 
Russian) 

Energy ionization losses of clusters formed during Coulomb 
explosion of fast molecule and formation of high energy electron- 
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Characteristics of the 7-GEV advanced photon source: A guide 

for users, 18:16861 (RA;US) 
Dose Equivalents 

Dose estimates for the 1104 m APS storage ring, 18:17041 

(RA;US) 
Electric Utilities 
APS sector layout: Utilities, etc., 18:16863 (R;US) 
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ADVANCED PHOTON SOURCE 
Energy 


Energy 

Undulator tunability and synchrotron ring-energy, 18:17037 

(RA;US) 
Energy Range 

Photon energy tunability of the advanced photon source undula- 

tors, 18:17036 (RA;US) 
Equipment 
APS beamline standard components handbook, Version 1.3: 
Revision 1, 18:16972 (R;US) 
Evaluation 
CAT questions and answers, 18:16862 (R;US) 
Information 

Characteristics of the 7-GEV advanced photon source: A guide 

for users, 18:16861 (RA;US) 
Radiation Flux 

Photon energy tunability of the advanced photon source undula- 

tors, 18:17036 (RA;US) 
Timing Properties 

Counting statistics and loss corrections for the APS, 18:16962 

(RA;US) 
Tuning 
Photon energy tunability of the advanced photon source undula- 
tors, 18:17036 (RA;US) 
Water Utilities 
APS sector layout: Utilities, etc., 18:16863 (R;US) 
Wiggler Magnets 

Insertion device and beam line plans for the advanced photon 
source, 18:16919 (RA;US) 

Undulator A characteristics and specifications, 18:16973 (R;US) 

Wiggler A characteristics and specifications, 18:16976 (R;US) 

X-Ray Equipment 
APS X-ray Optics Fabrication and Characterization Facility, 
18:16975 (R;US) 
ADVANCED TEST IDAHO REACTOR 
See ATR REACTOR 
AECL 
See ATOMIC ENERGY OF CANADA LTD 
AERIAL SURVEYING 

What's past is prologue: Supporting global change research 

with historical data, 18:17310 (R;US) 
AEROSOLS 

See also RADIOACTIVE AEROSOLS 

A contribution to the characterization of the aerosol sources in 
Sao Paulo, SP, Brazil, 18:17246 (|;BR) 

A field study of radiation Fog. The chemical composition of inter- 
Stitial aerosol and of droplet residues, 18:17254 (RA;DE;In 
German) 

A simplified model of aeroso! scrubbing by a water pool overly- 
ing core debris interacting with concrete: Draft report for 
comment, 18:16124 (R;US) 

Aerosol particle analysis by Raman scattering technique, 
18:16655 (R;US) 

Characterization of the geometrical properties of agglomerated 
aerosol particles, 18:16713 (R;CH) 

improvement of a method to remove aerosols and small parti- 
cles, 18:17259 (RA;DE;In German) 

Interdependence of particulate matter and fog droplet con- 
stituents, 18:17255 (RA;DE;In German) 

Particle Deposition in Granular Media: Final report, 18:16750 
(R;US) 

Pulsed electron beam precharger: Technical progress report 
No. 11, March 1, 1992—May 31, 1992, 18:15769 (R;:US) 

AGGLOMERATION 
Computer-assisted structural simulation for association of coal 
soluble constituents, 18:15130 (IA;JP;In Japanese) 
AGGREGATION 
See AGGLOMERATION 
AGING 

Aging evaluation of nuclear plant RTDs and pressure transmit- 
ters, 18:15860 (RA;US) 

Aging impact on the safety and operability of nuclear reactor 
pressure vessels, 18:15981 (RA;US) 


Aging management of major light water reactor components, 
18:15858 (RA;US) 
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Assessment of diagnostic methods for determining degradation 
of motor-operated valves, 18:15978 (RA;US) 

Detecting and mitigating aging in component cooling water sys- 
tems, 18:15983 (RA;US) 

Improved in-service inspection program for management of 
degradation in steam generator tubing, 18:16120 (RA;US) 

Managing the aging of BWR control rod drive systems, 
18:15799 (RA;US) 

Nuclear power plant ageing management programmes in for- 
eign countries, 18:15802 (R;Fl;in Finnish) 

Recordkeeping technology to support the management of ag- 
ing, 18:16117 (RA;US) 

Risk-based inspection for 
18:15798 (RA;US) 

AHARONOV-BOHM EFFECT 

Aharonov-Bohm effect in Luttinger liquid, 18:18208 (R;XA) 

Dynamical groups and supersymmetry Il. Supersymmetric 
Aharonov-Bohm and anyon systems, 18:17624 (R;XA) 

AHUACHAPAN GEOTHERMAL FIELD 

Results of investigation at the Ahuachapan Geothermal Field, El 
Salvador: Part 2, Electrical-methods geophysics: Final report, 
18:15733 (R;US) 


managing aging degradation, 


AIR 

An overview of the Environmental Monitoring Computer Au- 
tomation Project, 18:17388 (R;US) 

Annual report on radioactive discharges from Winfrith and moni- 
toring the environment 1991, 18:17339 (R;GB) 

IDMS and DWPF SRAT offgas flux and particle entrainment, 
18:15547 (R;US) 

Mesoscale atmospheric modeling of the July 12, 1992 tritium re- 
lease from the Savannah River Site, 18:17298 (R;US) 

Off-site population radiological dose and risk assessment for po- 
tential airborne emissions from the Weldon Spring Site, 
18:17223 (R;US) 

Radiation exposure levels in air in Syria (1987 - 1991), 
18:17221 (R;SY;In Arabic) 

AIR CONDITIONERS 

Analysis of historical residential air-conditioning equipment siz- 
ing using monitored data, 18:16350 (R;US) 

R-134a liquid over-feeding mobile air conditioning systems, 
18:16355 (R;US) 

AIR FILTERS 

Development and evaluation of a cleanable high efficiency steel 
filter, 18:17289 (R;US) 

Operational readiness of EFAD systems, 18:15892 (R;CA) 

AIR HEATERS 

Development of a high-performance coal-fired power generating 
system with pyrolysis gas and char-fired high temperature 
furnace (HITAF): Quarterly progress report No. 3, July— 
September 1992, 18:15754 (R;US) 

AIR POLLUTION 
Acidification 
Acid deposition in forest ecosystems, 18:17566 (RA;DE) 
Air Pollution Monitoring 

Experiment with exclusion of gaseous pollutants on spruce trees 

at Edelmannshof, 18:17249 (RA;DE;In German) 
Biological Effects 

8. status colloquium of the PEF project on March 17-19, 1992 at 
Karlsruhe Nuclear Research Center, 18:17577 (R;DE;in Ger- 
man) 

Assessment of the hazard to mountain forests by means of indi- 
cator plants, 18:17574 (RA;DE;In German) 

Biochemical and physiological investigations on Norway spruce. 
(l) Detection of effects of air pollutants on trees kept in open- 
top chambers. (Il) Analysis of antioxidants in differently 
damaged trees at the Schoellkopf site (Northern Black For- 
est), 18:17586 (RA;DE;In German) 

CO.2-gas-exchange and transpiration of open grown Norway 
spruce during the year in higher elevations of the Southern 
Black Forest under air conditions with and without O2 respec- 
tively, 18:17583 (RA;DE;In German) 

Comparison of the primary production of spruce in pure air and 
in polluted air for quantification of the direct pollutant effect in 
the Bavarian forest, 18:17561 (RA;DE;in German) 





Comparison of xylem sap flow of spruces in open-top chambers 
at Edelmannshof: Air pollution and drought effects, 18:17587 
(RA;DE) 

Detection of damages of trees with time resolved luminescence, 
18:17581 (RA;DE;in German) 

Ecophysiological measurements on pollutant stressed trees - 
OTC Edelmannshof, 18:17584 (RA;DE;in German) 

Enzyme activities implied in carbon partitioning in spruce nee- 
dies under different environmental conditions (Edelmannshof 
OTC experiment), 18:17588 (RA;DE) 

Gas exchange and metabolite poois of the carbohydrate and 
energy metabolism in needles of spruce with different decline 
symptoms (diurnal and annual changes), 18:17579 (RA;DE;In 
German) 

Physiological and biochemical investigations into the yellowing 
of spruce at higher altitudes. Pt. 5. Effects of combined stress 
at the Freudenstadt site and of single stress factors on com- 
ponents of the photosynthetic apparatus, 18:17578 (RA;DE;In 
German) 

Seasonal changes in photosynthetic activity of damaged 
spruces in the Northern Black Forest (Schoellkopf site), 
18:17582 (RA;DE;in German) 

Studies on redox components of the thylakoid membrane of 
spruce trees in open-top chambers, 18:17589 (RA;DE;In Ger- 
man) 

Sucrose metabolism (diurnal, annual) in spruce needles under 
different environmental conditions (OTC-experiment 'Edel- 
mannshof’), 18:17585 (RA;DE;in German) 

Carbon Dioxide Fixation 

COz2-gas-exchange and transpiration of open grown Norway 
spruce during the year in higher elevations of the Southern 
Black Forest under air conditions with and without O2 respec- 
tively, 18:17583 (RA;DE;In German) 

Chlorophyll 

Studies on redox components of the thylakoid membrane of 
spruce trees in open-top chambers, 18:17589 (RA;DE;in Ger- 
man) 

Correlations 

(Draft) Community air pollution and mortality: Analysis of 1980 

data from US metropolitan areas, 18:17224 (R;US) 
Cytochromes 

Studies on redox components of the thylakoid membrane of 
spruce trees in open-top chambers, 18:17589 (RA;DE;In Ger- 
man) 

Data Analysis 
(Draft) Community air pollution and mortality: Analysis of 1980 
data from US metropolitan areas, 18:17224 (R;US) 
Deposition 
Acid deposition in forest ecosystems, 18:17566 (RA;DE) 
Environmental Effects 

Forest damages in Norway 1991, 18:16245 (R;NO;In Norwegian) 

Forest decline and nuisances in the north-east German lowland, 
18:17557 (RA;DE;in German) 

Enzyme Activity 

Enzyme activities implied in carbon partitioning in spruce nee- 
dies under different environmental conditions (Edelmannshof 
OTC experiment), 18:17588 (RA;DE) 

Forests 

Experiment with exclusion of gaseous pollutants on spruce trees 

at Edelmannshof, 18:17249 (RA;DE;in German) 
Leaves 

Seasonal changes in photosynthetic activity of damaged 
spruces in the Northern Black Forest (Schoellkopf site), 
18:17582 (RA;DE;In German) 

Sucrose metabolism (diurnal, annual) in spruce needles under 
different environmental conditions (OTC-experiment ’Edel- 
mannshof’), 18:17585 (RA;DE;in German) 

Ozone 

CO2-gas-exchange and transpiration of open grown Norway 
spruce during the year in higher elevations of the Southern 
Black Forest under air conditions with and without O2 respec- 
tively, 18:17583 (RA;DE;In German) 


AIR POLLUTION ABATEMENT 


Photosynthesis 

Comparison of the primary production of spruce in pure air and 
in polluted air for quantification of the direct pollutant effect in 
the Bavarian forest, 18:17561 (RA;DE;In German) 

Ecophysiological measurements on pollutant stressed trees - 
OTC Edelmannshof, 18:17584 (RA;DE;In German) 

Physiological and biochemical investigations into the yellowing 
of spruce at higher altitudes. Pt. 5. Effects of combined stress 
at the Freudenstadt site and of single stress factors on com- 


ponents of the photosynthetic apparatus, 18:17578 (RA;DE;in 
German) 


Risk Assessment 


Clearance and epithelial alterations induced by trichloroethylene 
in rats, 18:17553 (R;IT) 


Seasonal Variations 


Experiment with exclusion of gaseous pollutants on spruce trees 
at Edelmannshof, 18:17249 (RA;DE;in German) 


Solls 

The influence of nutrition deficiency on the mortality of oaks in 

the north of Hungary, 18:17568 (RA;DE;in German) 
Spruces 

8. status colloquium of the PEF project on March 17-19, 1992 at 
Karlsruhe Nuclear Research Center, 18:17577 (R;DE;In Ger- 
man) 

Biochemical and physiological investigations on Norway spruce. 
(I) Detection of effects of air pollutants on trees kept in open- 
top chambers. (Il) Analysis of antioxidants in differently 
damaged trees at the Schoellkopf site (Northern Black For- 
est), 18:17586 (RA;DE;in German) 

CO2-gas-exchange and transpiration of open grown Norway 
spruce during the year in higher elevations of the Southern 
Black Forest under air conditions with and without O2 respec- 
tively, 18:17583 (RA;DE;in German) 

Detection of damages of trees with time resolved luminescence, 
18:17581 (RA;DE;in German) 

Ecophysiological measurements on pollutant stressed trees - 
OTC Edeimannshof, 18:17584 (RA;DE;in German) 

Enzyme activities implied in carbon partitioning in spruce nee- 
dies under different environmental conditions (Edelmannshof 
OTC experiment), 18:17588 (RA;DE) 

Gas exchange and metabolite pools of the carbohydrate and 
energy metabolism in needies of spruce with different decline 
symptoms (diurnal and annual changes), 18:17579 (RA;DE;In 
German) 

Physiological and biochemical investigations into the yellowing 
of spruce at higher altitudes. Pt. 5. Effects of combined stress 
at the Freudenstadt site and of single stress factors on com- 
ponents of the photosynthetic apparatus, 18:17578 (RA;DE;In 
German) 

Studies on redox components of the thylakoid membrane of 
spruce trees in open-top chambers, 18:17589 (RA;DE;In Ger- 
man) 


Time Dependence 
Experiment with exclusion of gaseous pollutants on spruce trees 
at Edeimannshof, 18:17249 (RA;DE;In German) 


Transpiration 
Comparison of xylem sap flow of spruces in open-top chambers 
at Edelmannshof: Air pollution and drought effects, 18:17587 
(RA;DE) 


AIR POLLUTION ABATEMENT 

Development of a decision support system for emission reduc- 
tion and emission control technologies, 18:17263 (RA;DE;In 
German) 

IEA low NO, combustion project Stage Ill. Low NO, combustion 
and sorbent injection demonstration projects. V.2: Final re- 
port, volume II. Technical summary, 18:17285 (R;SE) 

Measures of catalytic chemical reduction of CO2 and summary 
of measures of CO2 reduction, 18:16228 (IA;JP;ln Japanese) 

Measures of electrochemical and photochemical reduction of 
CO2, 18:16229 (IA;JP;In Japanese) 

UNEP greenhouse gas abatement costing studies: Denmark. 
Phase 1, 18:16244 (R;DK) 
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AIR POLLUTION CONTROL 


AIR POLLUTION CONTROL 

Allowance trading: Market operations and regulatory response, 
18:15762 (R;US) 

Efficient strategies for the reduction of ambient concentrations 
of air pollutants. Pt. 1. Generation of emission scenarios and 
assessment of ambient concentrations, 18:17264 (RA;DE;In 
German) 

Environmental priority action programme for Leningrad, 
Leningrad Region, Karelia and Estonia: Synthesis report, 
18:15262 (R;Fl) 

Multi-Attribute Decision Theory methodology for pollution control 
measure analysis, 18:17267 (R;US) 

AIR POLLUTION MONITORING 
Air pollution in the Sudete mountains and the resulting research 


demands to ecology and forestry, 18:17244 (RA;DE;In Ger- 
man) 


Air pollution monitoring with diode laser, 18:17237 (R;IT;In Italian) 

Development and application of a quasi-continuously working 
system for measuring the immission of acid air pollutants like 
HCl, NO, and SOz using a dry absorber tube. Pt. 2, 18:17253 
(RA;DE;in German) 

Development and application of methods for the evaluation of 
air pollutant emissions and emission reduction scenarios, 
18:17250 (RA;DE;In German) 

Range resolved measurements of atmospheric ozone and water 
vapour, 18:17238 (R;IT;In Italian) 

AIR POLLUTION MONITORS 

Air pollution monitoring with diode laser, 18:17237 (R;IT;In Italian) 

Assessment of the hazard to mountain forests by means of indi- 
cator plants, 18:17574 (RA;DE;in German) 

AIR PREHEATERS 
See AIR HEATERS 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 

Development and testing of the Perseus proof-of-concept air- 
craft: Final report, 18:16410 (R;US) 

Meteorological-climatological equipment of a research aircraft. 
Turbulent fluxes over ice and water. Final report, 18:17241 
(1;DE;In German) 

AIRCRAFT ACCIDENTS 

See ACCIDENTS 

AIRFOILS 
A demonstration of simple airfoils: Structural design and materi- 
als choices, 18:16740 (R;US) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALCATOR DEVICE 

[RF technology and Japanese fusion experiments]: Foreign trip 

report, October 17—November 6, 1992, 18:18494 (R;US) 
ALGEBRA 

On the theory of smooth structures. 2, 18:17628 (R;XA) 

Real quadratic fields similar to ERD-type, 18:17649 (R;XA) 

Sheaves with many morphisms, 18:17629 (R;XA) 

ALGEBRAIC FIELD THEORY 

*Duality twisted’boundary conditions in n-state Potts Models, 
18:17850 (R;IL) 

Baecklund transformation for main chiral field problem with an 
arbitrary semisimple algebra, 18:17802 (R;RU) 

Contribution to the study of conformal theories and integrable 
models, 18:17774 (R;FR;In French, English) 

Dilogarithm identities in conformal field theory, 18:17767 (R;DE) 

ALGORITHMS 

Integration of redesign methodoligies for chemical processes, 
18:16743 (RA:US) 

Sparse matrix algorithms on distributed memory multiprocessors: 
Progress report, June 1992—February 1993, 18:18573 (R;US) 

ALKALI METAL COMPOUNDS 
See also SODIUM COMPOUNDS 
High temperature alkali corrosion of ceramics in coal gas: Quar- 


terly progress report No. 6, December 1, 1992—February 28, 
1993, 18:16541 (R;US) 
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Steam gasification of carbon: Catalyst properties: Final report, 
September 15, 1988—October 31, 1992, 18:15057 (R;US) 
X-ray and y-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1991—October 1992, 
18:16626 (R;US) 
ALKALI METALS 
See also LITHIUM 
SODIUM 
Neutron scattering studies of the structures and lattice dynamics 
of the alkali metals, 18:16444 (R;US) 
ALKALINE EARTH METAL COMPOUNDS 
See aiso BARIUM COMPOUNDS 
CALCIUM COMPOUNDS 
Steam gasification of carbon: Catalyst properties: Final report, 
September 15, 1988—October 31, 1992, 18:15057 (R;US) 
ALKANES 
See also CYCLOALKANES 
ETHANE 
HEPTANE 
METHANE 
PROPANE 
Solvent effect on hydrocracking and pyrolysis of dinaphthylalka- 
nes, 18:14838 (IA;JP;In Japanese) 
Thermolysis and hydrocracking of diarylalkkanes, 18:14919 
(1A;JP;In Japanese) 
ALKINES 
See ALKYNES 
ALKYL RADICALS 
Catalyic dealkylation of alkyinaphthalenes and coal derived coal 
with steam, 18:14973 (IA;JP;ln Japanese) 
ALKYLATION 
Studies on the depolymerization of coal.: Solvent extraction and 
reductive alkylation of a bituminous coal of medium rank, 
18:15120 (IA;JP;In Japanese) 
ALKYNES 
See also ACETYLENE 
PROPYNE 
Molecular eigenstate spectroscopy: Application to the in- 
tramolecular dynamics of some polyatomic molecules in the 
3000 to 7000 cm-' region: Progress report, September 1, 
1990—January 31, 1993, 18:16698 (R;US) 
ALLOY NUCLEAR FUELS 
Dimensional, microstructural and compositional stability of metal 
fuels: Final performance report, 18:15906 (R;US) 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-60T 
See TITANIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Performance of HT9 clad metallic fuel at high temperature, 
18:15902 (R;US) 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 





ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NI43FE33CR16MO03 

Cladding and wrapper development for fast breeder reactor high 

performance, 18:15905 (R;FR) 
ALLOY-NIS4M017CRIGFE6W4 

See also HASTELLOY C 

In situ corrosion studies on selected high level waste packaging 
materials under simulated disposal conditions in rock salt for- 
mations, 18:15409 (RA;XA) 

in situ damage rate evaluation of overpack materials in deep 
argillaceous HLW disposal environments, 18:15408 (RA;XA) 

ALLOY-NIS9CR30FE9 

Studies relating to construction materials to be used in different 
options for head end treatment in reprocessing of mixed car- 
bide fuel of plutonium and uranium, 18:15316 (RA;XA) 

ALLOY-NI73CRI15FE7TIS 

Mechanisms of plastic deformation (cyclic and monotonous) of 

Inconel X750, 18:16460 (R;FR;In French) 
ALLOY-NI76CRI15FE8 

Studies relating to construction materials to be used in different 
options for head end treatment in reprocessing of mixed car- 
bide fuel of plutonium and uranium, 18:15316 (RA;XA) 

ALLOY-TI99 

In situ corrosion studies on selected high level waste packaging 
materials under simulated disposal conditions in rock salt for- 
mations, 18:15409 (RA;XA) 

ALLOY-VT1-0 

See ALLOY-TIS9 
ALLOY-VTZ-1 

See TITANIUM BASE ALLOYS 
ALLOY-WAZ-16 

See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-2 

An assessment of the waterside corrosion and hydrogen pick-up 
in the zircaloy-2 pressure tubes of PHWR, 18:15881 (R;IN) 

ALLOY-ZR98SN-4 
Contribution to study on recovery and recrystallization of cold 
rolling zircaloy-4, 18:16468 (|;BR;in Portuguese) 
ALLOYS 

See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
GALLIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TITANIUM ALLOYS 
ZIRCONIUM ALLOYS 

Development of nickel/metal hydride secondary battery.: Modifi- 
cation of metal hydride for anode by mechanical treatment, 
18:16179 (R;JP;In Japanese) 

Electronic structure theory of alloy phase stability, 18:18218 
(R;US) 

Use of charged particle accelerators for imitation and study of ir- 
radiation influence on mechanical properties of nuclear and 
thermonuclear reactor materials: Part 2, 18:16487 (R;UA;In 
Russian) 

ALLUVIAL DEPOSITS 

Modeling the transport and fate of radioactive noble gases in 

very dry desert alluvium: Realistic scenarios, 18:17309 (R;US) 
ALPHA BEAMS 

Radial excitation of the P,,(1440 MeV) resonance and the com- 

pressibility of the nucleon, 18:18083 (R;FR) 
ALPHA DECAY 

B Plant comparison with 40 CFR 61, Subpart H, and other refer- 

enced guidelines for Stack 291-B-1, 18:17295 (R;US) 


ALUMINIUM 


On the theory of atomic ionization following alpha decay, 

18:18056 (R;HU) 
ALPHA DETECTION 

Concentration levels of radon in air, indoors and outdoors in 
houses of Mexico City., 18:17247 (I;MX;In Spanish) 

Direct measurements of contamination by alpha emitters in the 
production of fuel elements, 18:17148 (RA;DE;In German) 

ALPHA PARTICLES 

Alpha particles detection in a spark detector, 18:17087 (I;BR;in 
Portuguese) 

Dynamics of ignited plasmas, 18:18462 (R;AT;In German) 

Formation of hot ion populations in fusion plasmas by close col- 
lisions with fast particles, 18:18377 (R;SE) 

Influences of target geometry on the microdosimetry of alpha 
particles in water, 18:17511 (R;US) 

ALPHA REACTIONS 

Chance structure of probability of induced fission of the pre- 
actinides, 18:18096 (R;RU;In Russian) 

Hadron jets and nucleon clusters in the relativistic nuclear colli- 
sions, 18:18113 (R;RU) 

Search for dibaryonic de-excitations in relativistic nuclear reac- 
tions, 18:18105 (R;XA) 

ALPHA-BEARING WASTES 

A comparison of geostatistically-based inverse techniques for 
use in performance assessment analyses at the WIPP site re- 
sults from the Test Case No. 1, 18:15455 (R;US) 

Alternative pretreatment technologies for removal of transura- 
nium elements from selected Hanford Site wastes: Strategic 
systems engineering waste pretreatment technology, 
18:15491 (R;US) 

Conceptual structure of performance assessments conducted 
for the Waste Isolation Pilot Plant, 18:15456 (R;US) 

Incineration process for plutonium-contaminated waste, 
18:15348 (R;FR) 

Multipass mining sequence room closures: In situ data report: 
Waste Isolation Pilot Plant (WIPP) ThermalStructural Interac- 
tions Program, 18:15451 (R;US) 

Packaging concerns associated with transporting Rocky Flats 
Plant radioactive mixed wastes, 18:16783 (R;US) 

Preliminary assessment of blending Hanford tank wastes, 
18:15439 (R;US) 

Recent progress in the chemical separations for the Actinex 
project, 18:15346 (R;FR) 

Regulatory issues for WIPP long-term compliance with EPA 40 
CFR 191B and 268, 18:15461 (R;US) 

Status of WIPP compliance with EPA 40 CFR 191B, December 
1992, 18:15462 (R;US) 

TWF process cell throughput study, 18:15551 (R;US) 

Test Room Stability Plan, 18:15390 (R;US) 

The SECO suite of codes for site Performance Assessment, 
18:15465 (R;US) 

The use of expert judgment to quantify uncertainty in solubility 
and sorption parameters for Waste Isolation Pilot Plant perfor- 
mance assessment, 18:15452 (R;US) 

The use of formal and informal expert judgments when interpret- 
ing data for performance assessments, 18:15453 (R;US) 

Treatment technology for transuranic waste streams: Cementa- 
tion, vitrification, and incineration testing for the treatment of 
spent ion exchange media, 18:15486 (R;US) 

Two- and three-dimensional calculations of scaled in situ tests 
using the M—D model of salt creep, 18:15454 (R;US) 

Waste Isolation Pilot Plant alcove gas barrer: Final design re- 
port, 18:15460 (R;US) 

ALS STORAGE RING 

See ADVANCED LIGHT SOURCE 
ALUMINIA 

See ALUMINIUM OXIDES 
ALUMINIUM 

Ab Initio pair potentials, 18:18167 (R;XA) 

Cleaning of aluminum after machining with coolants, 18:17040 
(RA;US) 

Effect of fracture surface roughness on shear crack growth: 
Progress report, August 1, 1991—-May 31, 1992, 18:16453 
(R;US) 
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ALUMINIUM 


Fast macroparticle change exchange in collision with charged 
plane, 18:18314 (IA;RU;in Russian) 

Final report on Production Test 105-526-E — Elimination of lime 
as a process water additive, 18:16072 (R;US) 

Near Term Kinetic Energy Anti-Satellite Weapon System (KE- 
ASAT WS) Program: 1991 electric gun tests, test and 
analysis report: M1 test series, 18:17218 (R;US) 

Solder for oxide layer-building metals and alloys, 18:16500 
(PA;US) 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988: Fiscal year 1992 annual report, 
18:16359 (R;US) 

Study of structural changes at interface specimens with thin films 
on the surface on annealing, 18:16484 (IA;RU;in Russian) 

ALUMINIUM 27 TARGET 

Electroproduction of a particles in *” Al, 18:18109 (1;BR) 

Monochromator SP-017. The results of the first experiments, 
18:17024 (R;UA;In Russian) 

Studies of relativistic heavy ion collisions at the AGS 
(E814/E877): Annual progress report, 1 May 1992-30 April 
1993, 18:18089 (R;US) 

ALUMINIUM ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
ALUMINIUM BASE ALLOYS 

Characterization of a copper-modified Zn-Al eutectoid alloy., 
18:16471 (I;MX;ln Spanish) 

Crack propagation in NiAl and FeAl, 18:16446 (R;US) 

Environmental embrittlement of binary and Zr-doped Nig,Al, 
18:16447 (R;US) 

High resolution transmission and analytical electron microscopy 
studies of NizAl, 18:16498 (R;US) 

On problem about nature of Portevin-le-Chatelier effect in irradi- 
ated aluminium alloys, 18:16494 (R;UA;In Russian) 

Solder for oxide layer-building metals and alloys, 18:16500 
(PA;US) 

Study of composition in the region of an interface of Al-Cu, Fe- 
Pd systems produced by IBAD technology with the use of 
helium ion RBS, 18:16480 (IA;RU;in Russian) 

[Transformation toughening]: Annual progress report, 18:16450 
(R;US) 

ALUMINIUM ARSENIDE SOLAR CELLS 

Gallium arsenide-based ternary compounds and multi-band-gap 
solar cell research: Annual subcontract report, 15 April 1988— 
14 June 1990, 18:15723 (R;US) 

ALUMINIUM BASE ALLOYS 

Diffusion and phase growth in heterophase systems. 1, 

18:16474 (R;UA;In Russian) 
ALUMINIUM IONS 

Excitation mechanisms for XUV and X-ray lasers, 18:18170 

(R;XA) 
ALUMINIUM OXIDES 

Catalytic hydrocracking reaction of nascent coal voltile matter 
under high pressure in a two-stage reactor, 18:14951 
(IA;JP;in Japanese) 

Hydrotreating the native bitumen from the Whiterocks tar sand 
deposit, 18:15258 (R;US) 

Investigation of the solid-solid surface adsorption of Eu2O3 on 
amorphous Al,O3, 18:18222 (R;CN) 

investigation of thermoluminescent detector characteristics and 
their use for radiation situation control, 18:17120 (R;UA;in 
Russian) 

Microstructural analysis of structural ceramics, 18:16592 (RA;US) 

Study on sulfur compounds effect upon hydrogenation catalysts 
in liquid phase, 18:15226 (R;FR;In French) 

ALUMINUM 
See ALUMINIUM 


ALVEOLI (PULMONARY) 
See LUNGS 


AMERICAN INDIANS 


Westinghouse Hanford Company Native American Employment 


Program: 1992 program overview and year-end summary, 
18:16214 (R;US) 
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AMERICIUM 

An investigation of the characteristics of humic acid and of its ef- 
fects on the chemistry of the near field of a radioactive waste 
repository, 18:15429 (R;GB) 

Removal of actinide elements from high level radioactive waste by 
trialkylphosphine oxide (TRPO): Cascade extraction verifica- 
tion with synthetic HAW solution, 18:15300 (R;CN;In Chinese) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;Iin French) 

AMERICIUM 241 

Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:18126 (R;UA;In Russian) 

Measurement of contamination by *47Am, 18:17537 (R;DK;In 
Danish) 

AMIDES 
See also ACRYLAMIDE 
UREA 

FUZZY clustering of N, N’-disubstituted amides, 18:16694 

(R;CN;In Chinese) 
AMINES 

See also HYDROXYLAMINE 

Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, November 1, 1992—January 31, 
1993, 18:15060 (R;US) 

AMINO ALCOHOLS 

See AMINES 

AMINO SUGARS 
See AMINES 

AMINOGLYCIDES 
See AMINES 

AMMONIA 

Environmental update for production of 10-34-0, 18:16374 (R;US) 

Features and practical use of Texaco coal gasification process, 
18:14909 (IA;JP;In Japanese) 

Removal of NOx by injection of ammonia, 18:17229 (IA;JP;in 
Japanese) 

Some impacts of the 1990 Clean Air Act and state clean-air reg- 
ulations on the fertilizer industry, 18:16375 (R;US) 

AMMONIUM COMPOUNDS 

Environmental update for production of 10-34-0, 18:16374 (R;US) 
AMMONIUM DIURANATE 

See ADU 
AMMUNITION 

Automated ammunition reloading technology for heavy armored 
systems, 18:17184 (R;US) 

Field Artillery Ammunition Processing System (FAAPS) concept 
evaluation study, 18:17185 (R;US) 

AMPLIFICATION 

Design and hybridization of spectrometric amplification line with 

low background noise, 18:17067 (R;FR;In French) 
AMYLASE 
Irradiation study of industrial 
18:15646 (R;CN;In Chinese) 

ANALOG RESONANCES 

See RESONANCE 
ANALOG-TO-DIGITAL CONVERTERS 

A guide to the Ames ADC tests: Version 2.0, 18:16841 (R;US) 
ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYSIS (GAS) 

See GAS ANALYSIS 
ANGIOGRAPHY 

See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 

See also RESPIRATORY TRACT CELLS 

RBE modifying factors, 18:17514 (R;IT) 
ANIMAL FEEDS 

Feeding strategies for improving ruminant productivity in areas 
of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research 


programme held in Vienna, 30 March-3 April 1992, 18:17482 
(R;XA) 


glucoamylase preparation, 





ANODES 

Development of nickel/metal hydride secondary battery.: Modifi- 
cation of metal hydride for anode by mechanical treatment, 
18:16179 (R;JP;in Japanese) 

Research and development of carbon black anodes for lithium 
secondary cells, 18:16177 (R;JP;in Japanese) 

ANTENNAS 

Linear antenna of an arbitrary orientation and position in cylin- 
dric screen, 18:17733 (R;UA;In Russian) 

Loaded cavity-backed slot (LCBS) antennas for Reentry Vehi- 
cles, 18:17193 (R;US) 

ANTHRACENE 

Coal liquefaction under relatively low temperature. 1.: Relation- 
ship between swelling degree and conversion, 18:14930 
(IA;JP;In Japanese) 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Preliminary study on fixed bed coal liquefaction, 18:14896 
(IA;JP;In Japanese) 

Reactions in supercritical fluids: Final report, 18:16681 (R;US) 

Solvent effect on hydrocracking and pyrolysis of dinaphthylalka- 
nes, 18:14838 (IA;JP;In Japanese) 

ANTI-B NEUTRAL MESONS 
Investigation of the decays anti B°—D**l—anti v and anti 
B—D**!~ anti v, 18:17946 (R;DE) 
ANTICORROSION 
See CORROSION PROTECTION 
ANTIFERROMAGNETIC MATERIALS 

The Haldane energy gap of a doped linear-chain Heisenberg 

antiferromagnet, 18:18349 (R;XA) 
ANTIMONIDES 

See also INDIUM ANTIMONIDES 

Electronic structure and high pressure phase transition in LaSb 
and CeSb, 18:18226 (R;XA) 

ANTIMONY 

As, Hg, Sb and Se determination in biological materials by neu- 

tron activation analysis, 18:16668 (1;BR) 
ANTIOXIDANTS 

Radioprotective effect of antioxidants on human blood lympho- 

cytes, 18:17501 (R;CN;In Chinese) 
ANTIPROTON BEAMS 

Antiproton Accumulator in the Main Injector era (2), 18:16995 
(R;US) 

RF separated kaon and antiproton beam for momenta from 10 
to 20 GeV/C at kaon, 18:16982 (R;FR) 

ANTIPROTON REACTIONS 

Observation of parton fragmentation in anti p®°Ne reactions at 

607 MeV/c, 18:17996 (R;NO) 
ANTIPROTONS 

Antiproton channeling, 18:18253 (IA;RU;In Russian) 

On the incidence angle dependence of antiproton channeling in 
thin films, 18:18254 (IA;RU;in Russian) 

ANYONS 

Anyons and intermediate statistics, 18:17842 (R;NO) 

Dynamical groups and supersymmetry Il. Supersymmetric 
Aharonov-Bohm and anyon systems, 18:17624 (R;XA) 

Magnetic properties of anyonic systems in a normal phase, 
18:17706 (R;XA) 

On the dynamical group of the system of two anyons with 
Coulomb interaction, 18:17625 (R;XA) 

APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Energy flow in an arctic aquatic ecosystem, 18:17314 (R;US) 
AQUEOUS HOMOGENEOUS REACTORS 
See also BER-2 REACTOR 


AQUIFERS 
Mathematical Models 


Criticality accident in homogeneous solution of fissile material, 

18:16046 (R;IN) 
AQUIFERS 
Chemical Analysis 

Heat storage at SPEOS (Swiss ATES Pilot Plant): Chemical 

and microbiological aspects and problems, 18:16162 (RA;US) 
Cold Storage 

Aquifer cold storage in the Netherlands: State-of-the-art, market 
potential, and future development, 18:16157 (RA;US) 

Long-term performance of an air-conditioning system based on 
seasonal aquifer chill energy storage, 18:16159 (RA;US) 

Overview of projects with seasonal storage for cooling from four 
countries, 18:16158 (RA;US) 

Contamination 

Remedial investigation/feasibility study work plan for the 100- 
FR-3 operable unit, Hanford Site, Richland, Washington, 
18:15591 (R;US) 

Deuterium 

Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:17408 (R;SY;In Arabic) 

Energy Analysis 

Exergy analysis of aquifer thermal energy storages, 18:16172 

(RA;US) 
Energy Storage 

Conformal flow models for warm and cold storage in aquifers, 
18:16170 (RA;US) 

Experience with a solar heating ATES system for a university 
building, 18:16160 (RA;US) 

Review of the aquifer seasonal thermal energy storage building 
HVAC system at the Melville, New York, Mid-Island Mail Facil- 
ity, 18:16173 (RA;US) 

Swedish ATES application: Experiences after ten years of de- 
velopment, 18:16156 (RA;US) 

Flow Models 

Conformal flow models for warm and cold storage in aquifers, 

18:16170 (RA;US) 
Geochemistry 

Geohydrologic characterization for aquifer thermal energy stor- 
age, 18:16169 (RA;US) 

H2OTREAT: An aid for evaluating water treatment requirements 
for aquifer thermal energy storage, 18:16171 (RA;US) 

Well, hydrology, and geochemistry problems encountered in 
ATES systems and thier solutions, 18:16168 (RA;US) 

Heat Storage 

Geohydrologic characterization for aquifer thermal energy stor- 
age, 18:16169 (RA;US) 

Heat storage at SPEOS (Swiss ATES Pilot Plant): Chemical 
and microbiological aspects and problems, 18:16162 (RA;US) 

High temperature ATES at the University of Utrecht, the Nether- 
lands, 18:16163 (RA;US) 

Injection of COz for the inhibition of scalling in ATES systems, 
18:16164 (RA;US) 

Microbiological and environmental effects of aquifer thermal en- 
ergy storage studies of the Stuttgart man-made aquifer and a 
large-scale model system, 18:16165 (RA;US) 

Results of the third long-term cycle at the University of 
Minnesota aquifer thermal energy storage (ATES) field test fa- 
cility, 18:16161 (RA;US) 

Well, hydrology, and geochemistry problems encountered in 
ATES systems and thier solutions, 18:16168 (RA;US) 

Hydrology 

Geohydrologic characterization for aquifer therma! energy stor- 
age, 18:16169 (RA;US) 

Status report on the development of a three-dimensional con- 
ceptual model for the Hanford Site unconfined aquifer system, 
18:17352 (R;US) 

Well, hydrology, and geochemistry problems encountered in 
ATES systems and thier solutions, 18:16168 (RA;US) 

Mathematical Models 

Prediction of long-term operational conditions for single-well 

groundwater heat pump plants, 18:16166 (RA;US) 
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AQUIFERS 
Monitoring 


Monitoring 
High temperature ATES at the University of Utrecht, the Nether- 
lands, 18:16163 (RA;US) 
Monitoring energy consumption at the Canada Centre ATES 
site, 18:16174 (RA;US) 
Oxygen 18 
Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:17408 (R;SY;in Arabic) 
Solar Heating 
Experience with a solar heating ATES system for a university 
building, 18:16160 (RA;US) 
Thermal Analysis 
Conformal flow models for warm and cold storage in aquifers, 
18:16170 (RA;US) 
ARC FURNACES 
Energy usage in the EAF process: Final 
7562/90/OVAKO, 18:16365 (R;Fl;In Finnish) 
ARC WELDING 
Investigations of drop detachment control in gas metal arc weld- 
ing, 18:16747 (RA;US) 
ARGENTINA 
Communication received from the Resident Representatives of 
Argentina and Brazil, 18:15637 (R;XA;ln English, Spanish, 
French, Russia) 
Statement by the Permanent Mission of the Republic of Ar- 
gentina, 18:15633 (R;XA) 
ARGON 36 REACTIONS 
Characterization of the multifragment decay channel in highly ex- 
cited nuclei: Progress report, March 15, 1992—September 14, 
1993 (Indiana Univ., Bloomington, Indiana), 18:18095 (R;US) 
Subthreshold kaon production in heavy ion collisions, 18:18079 
(R;FR) 
ARGON 40 BEAMS 
Diagnostics of a multicharged heavy ion beam with the help of 
microparticle distributed target, 18:17018 (R;RU;In Russian) 
ARGON IONS 
Measurement of 1s2s°S,-1s2p°P. intervals in helium-like 
neon, 18:18184 (R;US) 
ARGON METHOD 
See ISOTOPE DATING 
ARKANSAS 
Minor and trace authigenic components as indicators of pore 
fluid chemistry during maturation and migration of hydrocar- 
bons: Final report, 18:15202 (R;US) 
ARMS CONTROL 
High power laser detection conceptual design: 
18:17188 (R;US) 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 
Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, November 1, 1992—January 31, 
1993, 18:15060 (R;US) 
Characterization of Uinta Basin oil sand bitumens, 18:15260 
(R;US) 
Hydrogenation of aromatics over transition metal catalysts, 
18:16695 (IA;JP;In Japanese) 
Hydrogenation of heteroaromatics by high pressure DTA tech- 
nique, 18:15043 (IA;JP;in Japanese) 
Ring analysis of hydrocarbons in a coal derived liquid, 18:14960 
(IA;JP;in Japanese) 
Simulation on coal model molecules using molecular dynamics 
and mechanics, 18:15125 (IA;JP;In Japanese) 
ARRAY PROCESSORS 
3D-Flow processor 
18:18619 (R;US) 
A programming tool for detailed analysis of Fortran operation 
counts, 18:18612 (R;US) 


report 


Final report, 


preliminary technical specifications, 
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[Computing in high energy physics]: Foreign trip report, 
September 19-27, 1992, 18:18565 (R;US) 

[Parallel processors in meteorology and real applications on 
parallel systems]: Foreign trip report, November 21, 1992- 
December 2, 1992, 18:18610 (R;US) 

[Preconditioned conjugate gradient methods]: Foreign trip re- 
port, February 25—March 11, 1993, 18:18575 (R;US) 

ARSENATES 

[Multifunctional nanocomposite materials]: 

18:16703 (R;US) 
ARSENIC 

As, Hg, Sb and Se determination in biological materials by neu- 

tron activation analysis, 18:16668 (1;BR) 
ASCORBIC ACID 

Kinetics of Fe(Ill)*EDTA reduction by ascorbic acid, 18:15143 

(R;US) 
ASDEX TOKAMAK 
Fluctuation studies on CASTOR and ASDEX tokamaks at lower 
hybrid current drive, 18:18414 (R;CS) 
ASHES 
See also FLY ASH 
Analicime 

Na-bearing minerals in the Ikeshima coals, 18:15123 (IA;JP;in 

Japanese) 
Bituminous Coal 

Interaction of char and ash in CO2 gasification at high tempera- 

ture, 18:14870 (IA;JP;In Japanese) 
Chemical Composition 

Prediction of coal ash melting temperature based on thermody- 

namics, 18:15109 (IA;JP;In Japanese) 
Coal 

Prediction of coal ash melting temperature based on thermody- 

namics, 18:15109 (iA;JP;in Japanese) 
Deposition 

2nd Australian workshop on ash deposition, 18:15197 (I;AU) 

A comparative study of mineral matter transformation and ash 
deposition in the ACTC boiler simulation furnace and power 
stations, 18:15142 (IA;AU) 

Deposits 

Examination of ash deposition behavior in fiek-, pilot-, and 

bench-scale testing, 18:15198 (IA;AU) 
Dissolution 

The dissolution of granulated wood ash in forest soils, 18:15703 

(R;SE;In Swedish) 
Fluidization 

Prediction of coal ash melting temperature based on thermody- 

namics, 18:15109 (IA;JP;in Japanese) 
Fouling 

Treatment methods to control ash fouling from high sodium 

brown coals, 18:15093 (IA;AU) 
Ground Disposal 

Field study of disposed solid wastes from advanced coal 
processes: Annual technical progress report, October 1991— 
September 1992, 18:15145 (R;US) 

interference 

Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;in Japanese) 

lon Scattering Analysis 

Investigation of the efficiency of thermal power plant wastes fil- 
tration, 18:16679 (R;RU;In Russian) 

Meetings 
2nd Australian workshop on ash deposition, 18:15197 (I;AU) 
Melting Points 

Prediction of coal ash melting temperature based on thermody- 

namics, 18:15109 (IA;JP;in Japanese) 
Pixe Analysis 

Investigation of the efficiency of thermal power plant wastes fil- 

tration, 18:16679 (R;RU;in Russian) 
Removal 

Bench-scale testing of the multi-gravity separator in combination 
with Microcel: First quarterly report, September 29, 1992- 
December 31, 1992, 18:14831 (R;US) 


Progress report, 





Sanitary Landfills 

Modelling of coupled chemistry and water transport in coal ash 

deposit, 18:15154 (R;SE) 
Solubility 

Chemical modelling of pore water composition from PFBC 

residues, 18:15153 (R;SE) 
Temperature Dependence 
Prediction of coal ash melting temperature based on thermody- 
namics, 18:15109 (IA;JP;in Japanese) 
Waste Management 
Coal combustion waste management study, 18:15763 (R;US) 
ASIA 

See also CHINA 
IRAQ 
JAPAN 
KUWAIT 
SAUDI ARABIA 
VIET NAM 

Regional solutions in nuclear non-proliferation: A South Asian 
nuclear test ban, 18:16423 (R;US) 

ASPHALTENES 

Asphaltene reaction via supercritical fluid extraction, 18:15255 
(R;US) 

Characterization of oil and gas reservoir heterogeneity: [Quarterly 
report], January 1, 1993—March 31, 1993, 18:15204 (R;US) 

Coking reaction mechanism of asphaltenes derived from Ak- 
abira coal, 18:14968 (IA;JP;In Japanese) 

Study on the characterization of the brown coal-derived preas- 
phaltenes by gel permeation chromatography.: Effects of 
liquefaction temperature on the properties of the preas- 
phaitenes, 18:15039 (IA;JP;in Japanese) 

[Multifunctional nanocomposite materials]: 
18:16703 (R;US) 

ASSE SALT MINE 

Experiments in the HAW project: Progress report, ECN contri- 

bution, 2nd half 1991, 18:15399 (R;NL) 
ASTATINE 

Bibliography of astatine chemistry and biomedical applications, 

18:16732 (R;HU) 
ASTATINE 211 

Bibliography of astatine chemistry and biomedical applications, 

18:16732 (R;HU) 
ASTEROIDS 

Space optical and low-frequency radio searches for earth- 
crossing asteroids and comets, 18:17743 (R;US) 

Value of space defenses, 18:17603 (R;US) 

ASTROPHYSICS 
The magnetic field of rotating bodies, 18:17865 (R;XA) 
ATMOSPHERIC CHEMISTRY 

Proceedings of the second Atmospheric Radiation Measure- 

ment (ARM) Science Team Meeting, 18:17228 (R;US) 
ATMOSPHERIC CIRCULATION 

Modeling land-surface/atmosphere dynamics for CHAMMP: 
Progress report, August 1, 1992-31 July 1993, 18:17235 
(R;US) 

ATMOSPHERIC EXPLOSIONS 

Numerical simulation of interactions of nuclear weapons with the 

geomagnetic field, 18:17290 (R;US) 
ATMOSPHERIC PRECIPITATIONS 

Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:17408 (R;SY;In Arabic) 

The tritium content of precipitation and surface water in Austria 
in 1991, 18:17419 (R;AT;In German) 

ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLUSTERS 

Enhanced stability of magic clusters: A case study of icosa- 
hedric Al,oX, X=B, Al, Ga, C, Si, Ge, Ti, As, 18:18198 (R;XA) 

Structure of s - p bonded metal clusters with 8, 20 and 40 va- 
lence electrons, 18:18197 (R;XA) 


Synthesis and processing of nanostructured materials, 
18:16517 (R;US) 


Progress report, 


AUXILIARY WATER SYSTEMS 


ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 
See also CHALK RIVER NUCLEAR LABS 
AECL annual review 1991-1992: 40. year, 18:18650 (R;CA;iIn 
English, French) 
List of publications 1991 January-December, 18:18542 (R;CA) 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATR REACTOR 

Advanced Test Reactor probabilistic risk assessment, 18:16101 
(R;US) 

Assessment of impacts at the advanced test reactor as a result 
of chemical releases at the Idaho Chemical Processing Plant, 
18:16099 (R;US) 

ATUCHA REACTOR 
Use of slightly enriched uranium in a PHWR in Argentina, 
18:15885 (RA;XA) 
ATUCHA-1 REACTOR 
See ATUCHA REACTOR 
AUSTENITE 
Bainitic stabilization of austenite in low alloy steels, 18:16445 
(R;US) 
AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR17NI12MO8-L 
STEEL-CR19NI10 

Corrosion testing into the transpassive potential range for 
selection of suitable construction materials of spent fuel repro- 
cessing plants, 18:16463 (RA;XA) 

Image processing applied to automatic detection of defects dur- 
ing ultrasonic examination, 18:16817 (R;FR;in French) 

Swelling and irradiation creep of neutron irradiated 316Ti and 
15-15Ti steels, 18:16435 (R;FR) 

Tensile properties of neutron irradiated 316Ti and 15-15Ti 
steels, 18:16434 (R;FR) 

The influence of radiation of crevice corrosion, 18:16465 (RA;XA) 

Transformation plasticity in ductile solids: Annual progress re- 
port, June 1, 1992—May 31, 1993, 18:16451 (R;US) 

AUSTRALITES 
See TEKTITES 
AUTOCLAVES 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;in Japanese) 

AUTOIONIZATION 

A new strategy for the calculation of the Cl oscillator strengths 
for the lowest lying autoionizing level in the Na isoelectronic 
sequence, 18:18169 (R;XA) 

AUTOMATION 
Field Artillery Ammunition Processing System (FAAPS) concept 
evaluation study, 18:17185 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
AUTOMOBILES 

Emissions from 3 passenger cars at high speeds, 18:17236 
(R;DK) 

R-134a liquid over-feeding mobile air conditioning systems, 
18:16355 (R;US) 

Survey of the travel of private cars.: Effects of more than private 
car owned by a family on the car travel distance, 18:16357 
(R;JP;In Japanese) 

AUTORADIOGRAPHS 
See IMAGES 
AUXILIARY WATER SYSTEMS 

A comprehensive approach to manage aging in nuclear service 
water systems, 18:15977 (RA;US) 

Aging and low-flow degradation of auxilary feedwater pumps, 
18:15979 (RA;US) 
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AUXILIARY WATER SYSTEMS 


Detecting and mitigating aging in component cooling water sys- 
tems, 18:15983 (RA;US) 
AZINES 
A toxological study of 3,6-BIS(3,5-Dimethyl-1-1-Pyrazolyl)1,2- 
Dihydro-1,2,4,5-Tetrazine, 18:17594 (R;US) 


B 


B MESONS 

See also B NEUTRAL MESONS 

Algorithms of the vertex coordinate reconstruction for straight 
tracks of short-lived particles, 18:17111 (R;RU;lIn Russian) 

CP-violation in a vector version of the SUSY SU(3),, model for 
horizontal interactions, 18:17801 (R;RU) 

Exclusive decays B—Ky, B-—K*y using heavy quark symme- 
tries, 18:17961 (R;XA) 

Measurement of the bottom quark cross section in p-p collisions 
using the exclusive decay B° — J/K°*, 18:17952 (R;US) 

Weak interactions in a bilocal chirai theory: 2. Nonleptonic de- 
cays of quarkonia in bilocal approach, 18:17986 (R;RU) 

B NEUTRAL MESONS 

See also ANTI-B NEUTRAL MESONS 

Algorithms of B,° effective mass determination in investigation 
of CP-violation, 18:18597 (R;RU;in Russian) 

BACKGROUND RADIATION 

The semi-empirical low-level background statistics, 18:18160 
(R;VN) 

BACKWARD WAVE TUBES 

Non-linear dynamics of automodulation processes in coupled 
distributed autovibration systems with delay, 18:16896 
(R;UA;In Russian) 

On the stability of stationary regimes in a distributed autovibration 
system with external feedback, 18:16899 (R;UA;In Russian) 

To the theory of irregular auto modulation in electron beam- 
backward electromagnetic wave dynamic system, 18:16895 
(R;UA;In Russian) 

BACON 
See MEAT 
BACTERIA 
See also ESCHERICHIA COLI 
RHIZOBIUM 
SULFATE-REDUCING BACTERIA 

Environmental diagnostic analysis of ground water bacteria and 
their involvement in utilization of aromatic compounds, 
18:17402 (R;US) 

Evaluation of a subsurface oxygenation technique using col- 
loidal gas aphron injections into packed column reactors, 
18:15151 (R;US) 

BALANCE (ENERGY) 

See ENERGY BALANCE 
BALLISTIC MISSILE DEFENSE 

Dual use of distributed remote sensing satellites, 18:17216(R;US) 
BALLOONS 

Stabilized platform for tethered balloon soundings of broadband 
long- and short-wave radiation, 18:17273 (R;US) 

BALTIC SEA 

Monitoring of radionuclides in the Baltic Sea in 1988: Supple- 
ment 1 to Annual Report STUK-A-89, 18:17434 (R;Fl) 

Study of radioactive substances in the Baltic Sea in 1988-1989, 
18:17435 (R;Fl) 

BAMBOO 
Selection and cultivation of final vegetative cover for closed 
waste sites at the Savannah River Site, SC, 18:15512 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 

BARC highlights 1991, 18:18547 (I;IN) 

Division of Radiological Protection : 
1991, 18:17498 (R;IN) 

Laser and Plasma Technology Division 
18:18365 (R;IN) 

Radiochemistry Division annual progress report 
18:16724 (R;IN) 


progress report, 1989- 
> annual report 1991, 


1990, 
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Report of the Solid State Physics Division (July 1, 1990 to De- 

cember 31, 1991), 18:18220 (R;IN) 
BARIUM 
Electronic and chemical properties of barium and indium clus- 
ters, 18:18199 (R;XA) 
BARIUM COMPOUNDS 
See also BARIUM FLUORIDES 
BARIUM OXIDES 
Radiation-acoustic investigation of YBapCu,07 superconduct- 
ing state, 18:18273 (IA;RU;In Russian) 
BARIUM FLUORIDES 
Radiation damage in BaF crystals, 18:17052 (R;US) 
BARIUM OXIDES 

Lattice dynamics of Ba; _,K,BiO3 as studied by neutron scatter- 
ing and computer simulation, 18:18234 (R;RU) 

Physical analytics of high-temperature superconductors. Final 
report, 18:18351 (i;DE;in German) 

The thermochemical properties of BagB2O¢(s), 18:16543 (R;NL) 

Thermochemical investigations into the system Y-Ba-Cu-O. Fi- 
nal report, 18:16550 (|;DE;in German) 

X-ray and neutron diffraction experiments on high-TC- 
superconductors. Final report, 18:16548 (|;DE;In German) 

BARYON RESONANCES 

See BARYONS 

BARYONS 
See also N*BARYONS 
NUCLEONS 

A quark structure of hadrons and nuclei, 18:17867 (R;XA) 

Weak radiative baryon decays in chiral perturbation theory, 
18:17999 (R;AT) 

BATTELLE PACIFIC NORTHWEST LABORATORIES 
Introduction to the Chemical Management System, 18:16652 
(R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BCC LATTICES 
Ab Initio pair potentials, 18:18167 (R;XA) 
BCL PROCESS 

Analysis of deposits in brown coal liquefaction pilot plant at Aus- 
tralia, 18:14970 (IA;JP;In Japanese) 

Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting, 
18:14908 (I;JP;In Japanese) 

Studies on brown coal liquefaction. 10.: Relationships between 
the reaction conditions of the pilot plant and the changes in 
the properties of the products, 18:14945 (IA;JP;In Japanese) 

Studies on the brown coal liquefaction. 7.: Behaviors of the 
brown coal liquefaction in the preheater of the pilot plant, 
18:14858 (IA;JP;ln Japanese) 

BEAM ANALYZERS 

Monochromator SP-017. The results of the first experiments, 

18:17024 (R;UA;in Russian) 
BEAM BENDING MAGNETS 

Front end designs for the 7-GeV advanced photon source, 
18:16935 (RA;US) 

Insertion device and beam line plans for the advanced photon 
source, 18:16919 (RA;US) 

Power distribution from insertion device x-ray sources, 
18:16927 (RA;US) 

Spectral characteristics of insertion device sources at the ad- 
vanced photon source, 18:16926 (RA;US) 

The nature of dipole field and shimming, 18:16915 (R;US) 

BEAM CHOPPERS 
See BEAM PULSERS 
BEAM DYNAMICS 
See also BEAM-BEAM INTERACTIONS 
PHASE OSCILLATIONS 

Dissemination and support of ARGUS for accelerator applica- 
tions: Technical progress report, January 21, 1992—February 
1, 1993, 18:16882 (R;US) 

New general beam dynamics formulation for the program 
Dynac, 18:16874 (R;FR) 

Status of the BEDLAM optics code, 18:16913 (R;US) 





Success in one-turn maps for dynamic aperture studies: A brief 
review, 18:16916 (R;US) 

The Simpsons program 6-D phase space tracking with accelera- 
tion, 18:16917 (R;US) 

The method of minimal normal forms, 18:16872 (R;US) 

BEAM EMITTANCE 

Generalized courant-snyder theory of charged beam transport 

including transverse coupling, 18:16884 (R;IT) 
BEAM EXTRACTION 

Acoustic method for efficiency determination of beam deflection 
by bent crystal, 18:18248 (IA;RU;In Russian) 

Development and investigation of the electrostatic system of ion 
beam extraction from the U-400M isochronous cyclotron, 
18:17011-(R;RU;in Russian) 

Improvement of time homogeneity of slow beam extraction from 
the synchrophasotron, 18:17012 (R;RU;In Russian) 

BEAM INJECTION 

See also 1ON BEAM INJECTION 

Effective length measurements of prototype Main Injector Dipole 
endpacks, 18:16997 (R;US) 

Field shape measurements of prototype Main Injector dipole 
endpacks, 18:17000 (R;US) 

The effect of chromatic decoherence on transverse injection os- 
cillation damping, 18:16892 (R;US) 

BEAM INJECTION HEATING 

Fast H-alpha line broadening during the 100 ns REB injection 

into a plasma, 18:18416 (R;CS) 
BEAM LUMINOSITY 
SICAL, a small-angle solid-state luminosity calorimeter for 
ALEPH, 18:17054 (R;FR) 
BEAM MONITORING 
Monitoring the luminosity spectrum, 18:17069 (RA;DE) 
BEAM MONITORS 

Prototype photon position monitors for undulator beams at the 
advanced light source, 18:16938 (RA;US) 

The APS x-ray undulator photon beam position monitor and 
tests at CHESS and NSLS, 18:16940 (RA;US) 

BEAM OPTICS 

ACHRO: A program to help design achromatic bends, 18:17026 
(R;US) 

An overview of the engineering solutions to high heat load op- 
tics, 18:16947 (RA;US) 

Design concepts for front-end components of high power inser- 
tion device synchrotron radiation sources, 18:16939 (RA;US) 

Insertion device and beam line plans for the advanced photon 
source, 18:16919 (RA;US) 

Modeling the performance of water- and liquid-gallium-cooled x- 
ray optical components - a comparison with experiment, 
18:16945 (RA;US) 

Status of the BEDLAM optics code, 18:16913 (R;US) 

Summary of a workshop on high heat load x-ray optics held at 
Argonne National Laboratory, 18:16946 (RA;US) 

BEAM PERVEANCE 
See BEAM EMITTANCE 
SPACE CHARGE 
BEAM PROFILES 

Modifications of the beam profile in the new inclined crystal ge- 

ometry, 18:16953 (RA;US) 
BEAM PULSERS 

Feasibility study into the use of mechanical choppers to alter the 

natural time structure of the APS, 18:16959 (RA;US) 
BEAM TRANSPORT 

ACHRO: A program to help design achromatic bends, 18:17026 
(R;US) 

ADLIB: A simple database framework for beamline codes, 
18:17027 (R;US) 

LAMBDA user's manual and documentation, 18:16911 (R;US) 

LAMDA programmer's manual: [Final report, Part 1], 18:16910 
(R;US) 

Lessons on algebraic methods in optics, 18:* 6883 (R;IT;In Italian) 

Phase-space formalism and charged beam transport, 18:16888 
(R;IT) 

Phase-space formalism and evaluation of statistical properties of 
charged beam propagating in linear systems, 18:16889 (R;IT) 


BENTONITE 


Spin characteristics of ion beams during the motion of electro- 
magnetic elements, 18:16908 (R;UA;In Russian) 

The focusing by the doublet of quadrupole lenses, 18:17023 
(R;UA;in Russian) 

BEAM WIDTHS 
See BEAM PROFILES 
BEAM-BEAM INTERACTIONS 

Summary of the ECFA linear collider working group on beam- 
strahlung and photon-photon interactions, 18:16879 (RA;DE) 

Three dimensional 6f simulations of beams in the SSC, 
18:16918 (R;US) 

BEAM-PLASMA SYSTEMS 

Dispersion of plasma waves in a finite magnetic field (w4>wp), 
18:18444 (R;UA;in Russian) 

Elementary mechanism of electron beam dissipative instability 
development, 18:18443 (R;UA;In Russian) 

Excitation of coupled waves in plasma periodic structures by rel- 
ativistic electron beam and acceleration of charged particles, 
18:18436 (R;UA;in Russian) 

Experimental investigation of wake field excitation in plasma by 
a periodic succession of relativistic particle clots, 18:18446 
(R;UA;in Russian) 

Scattering of modulated ultra-relativistic electron beam (UREB) 
by atmospheric plasma, 18:16902 (R;UA;In Russian) 

Self-consistent chaos in the beam-plasma instability, 18:18391 
(R;US) 

Spreading of bi modulated ultra-relativistic electron beam 
(BUEB) in atmospheric plasma channel (APCh), 18:18451 
(R;UA;in Russian) 

To the complexity of dynamic system problem, 18:17735 
(R;UA;In Russian) 

BEANS 
Identification of irradiated foods using the thermoluminescence 
apparatus TOLEDO - Preliminary study, 18:17495 (R;VN) 
BEAUTY MESONS 
Decay of the Bottom mesons, 18:17962 (R;XA) 
BEAUTY PARTICLES 
See also BMESONS 
BEAUTY MESONS 

Fast trigger algorithm for B-events selection, 18:18020 (R;RU) 

identification of electrons from semileptonic b quark decays. De- 
termination of Psub(banti b)/Thag at the Z° resonance with the 
OPAL detector, 18:17053 (R;DE;in German) 

Measurement of the bottom quark cross section in p-p collisions 
using the exclusive decay B° — J/WK°*, 18:17952 (R;US) 

BEAVER VALLEY-1 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 
Beaver Valley, Units 1 and 2 nuclear power piants, 18:16123 
(R;US) 

BEAVER VALLEY-2 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 
Beaver Valley, Units 1 and 2 nuclear power plants, 18:16123 
(R;US) 

BEEF 
See MEAT 
BEHAVIOR 

Survey of the travel of private cars.: Effects of more than private 
car owned by a family on the car travel distance, 18:16357 
(R;JP;In Japanese) 

BELGIAN ORGANIZATIONS 

11 January 1991-Act replacing section 179(2) of the Act of 8 Au- 
gust 1980 concerning budget proposals for 1979-1980, 
18:18654 (R;BE;In French, Dutch) 

BENTHOS 

Comparative investigation on the potential use of Wadden Sea 
organisms of different trophic levels for trend monitoring of se- 
lected heavy metals and polychlorinated biphenyls. Short 
version, 18:17599 (R;DE;In German) 

BENTONITE 

Bentonite-amended soil special study: Phase 1 evaluation re- 
port, 18:16630 (R;US) 

Bentonite-amended soils special study: Phase 2 evaluation re- 
port, 18:15602 (R;US) 
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BENTONITE 


Diffusion of uranium in compacted sodium bentonite, 18:15563 

(R;Fl) 
BENZENE 

Application of nuclear reaction analysis to the study of hydrogen 
and benzene adsorption on monocrystals of nickel and of the 
alloy PtspNiso, 18:16662 (R;FR;In French) 

At-line benzene monitor for measuring benzene in precipitate 
hydrolysis aqueous, 18:15542 (R;US) 

Decomposition of tetraphenylborate precipitates used to isolate 
Cs-137 from Savannah River Site high-level waste, 18:15514 
(R;US) 

Late Wash Filter Demonstration Unit program plan, 18:15546 
(R;US) 

BER-2 REACTOR 
Irradiation devices at the upgraded research reactor BER li, 
18:16071 (R;DE) 

BERLIN-2 RESEARCH REACTOR 

See BER-2 REACTOR 
BERYLLIUM 10 

The EFFE project, 18:17056 (R;FR) 
BERYLLIUM 11 

The EFFE project, 18:17056 (R;FR) 
BERYLLIUM 7 

The EFFE project, 18:17056 (R;FR) 
BERYLLIUM 7 REACTIONS 

Cluster model of A=7 nuclei revisited, and the astrophysical S 
factors for ° He(a, y)’? Be and ° H(a, +)’ Li at zero energy, 
18:18029 (R;BR) 

BERYLLIUM 9 

The EFFE project, 18:17056 (R;FR) 
BERYLLIUM ALLOYS 

Deformation mechanisms in Be. X compounds, 18:16502 (R;US) 
BERYLLIUM FLUORIDES 

The calculation of the kinetic rate constants for LiF and BeFo, 
18:18528 (R;US) 

BETA BACKSCATTERING GAGES 

See RADIOMETRIC GAGES 

BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY 

B Plant comparison with 40 CFR 61, Subpart H, and other refer- 
enced guidelines for Stack 291-B-1, 18:17295 (R;US) 

Beta decay anomalies and the 17-keV conundrum, 18:17991 
(R;US) 

Characterization of mobile radiation detection systems at the 
Hanford Site, 18:17383 (R;US) 

BETA DOSIMETRY 

The two plastic scintillator measuring system HBG-2, 18:17156 

(R:VN) 
BETA PARTICLES 

lonizing radiation in tumor promotion and progression, 18:17518 
(R;CA) 

BETA SPECTROMETERS 

The two plastic scintillator measuring system HBG-2, 18:17156 
(R;VN) 

BFS 
See BUNDESAMT FUER STRAHLENSCHUTZ 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BILLITCNITES 
See TEKTITES 
BINARY MIXTURES 

Flow and macrosegregation phenomena for directional solidifi- 
cation of binary mixtures, 18:16792 (RA;US) 

Pool and forced convective boiling of binary mixtures, 18:16808 
(R;IT) 

BINDERS 

Evaluation of caking additives for cokemaking, 

(IA;JP;in Japanese) 
BINDING ENERGY 

Examination of strength distribution of non-covalent bonds in 

coal, 18:15111 (IA;JP;In Japanese) 


18:15082 
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BIOCENOSES 

See ECOSYSTEMS 
BIOGAS 

See METHANE 
BIOGEOCENOSES 

See ECOSYSTEMS 
BIOLOGICAL INDICATORS 

Assessment of the hazard to mountain forests by means of indi- 
cator plants, 18:17574 (RA;DE;In German) 

Lichen sensitivity and air pollution - a review of literature data, 
18:17438 (R;SE) 

BIOLOGICAL MATERIALS 

Analysis of mercury in environmental samples, 
(!;PE;In Spanish) 

Bremsstrahlung background and quantitation of thin biological 
samples, 18:16686 (R;PK) 

Quenching effect of iron on uranium concentration measurements 
by fluorimetry in biological samples, 18:16654 (R;SY;In Arabic) 

BIOLOGICAL PATHWAYS 
A summary of genomic data relating to E. coli organized by 
metabolic pathways: An initial version, 18:17447 (R;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOMASS 

Development and testing of high-efficiency biofilters, 18:17261 
(RA;DE;in German) 

Northeast Regional Biomass Program: Ninth year, Fourth quar- 
terly report, July-September 1992, 18:15668 (R;US) 

BIOMASS CONVERSION PLANTS 

Biofuel based coproduction of methanol and electric power: A 

survey study, 18:15688 (R;SE;in Swedish) 
BIOMASS PLANTATIONS 

Estimates for Canary grass for combustion - summer - and 
spring harvest, 18:15675 (R;SE;ln Swedish) 

From farm land to electricity, 18:16274 (R;SE;In Swedish) 

BIOMEDICAL RADIOGRAPHY 

Digital radiography: New principles, components and radiation 
levels of the video chain, 18:17463 (R;NO;In Norwegian) 

Quality assurance in mammography, 18:17462 (R;NO;In Nor- 
wegian) 

Radiation Protection Dosimetry, 18:17515 (R;XE) 

BIOREACTORS 

Development of a prototype lignin concentration sensor, 

18:15682 (R;US) 
BIRCHES 

Predicting the response of a temperate forest ecosystem to at- 
mospheric CO, increase: Annual report, 1992-1993, 
18:17315 (R;US) 

BIRDS 

Characterization of reproduction and growth of American robins 
at the Fernald Environmental Management Project, 1991, 
18:17332 (R;US) 

BIREFRINGENCE 

Soliton propagation in an optical fiber with randomly varying 

birefringence, 18:17698 (RA;US) 
BISMUTH 209 TARGET 

Effects of nucleus structure and contribution of different reaction 
mechanisms in cross sections and the spectra of mean- 
energy neutrons, 18:18053 (R;RU;in Russian) 

[Experiments carried out at the GANIL accelerator facility]: For- 
eign trip report, November 9—-December 3, 1992, 18:18130 
(R;US) 

BISMUTH OXIDES 

Lattice dynamics of Ba; _,K,BiO3 as studied by neutron scatter- 
ing and computer simulation, 18:18234 (R;RU) 

Physical analytics of high-temperature superconductors. Final 
report, 18:18351 (1;DE;In German) 

X-ray and neutron diffraction experiments on high-TC- 
superconductors. Final report, 18:16548 (1;DE;In German) 

BITUMENS 


Asphaltene reaction via supercritical fluid extraction, 18:15255 
(R;US) 


18:16676 





Catalytic activities of various catalysts in coprocessing of Tai- 
heiyo coal with Cold Lake vacuum bottom, 18:14902 (IA;JP;in 
Japanese) 

Characterization of Uinta Basin oil sand bitumens, 18:15260 
(R;US) 

Coprocessing of several coals with athabasca oil sand bitumen, 
18:14855 (IA;JP;in Japanese) 

Fluidized bed pyrolysis of bitumen-impregnated sandstone at 
sub-atmospheric conditions, 18:15256 (R;US) 

Hydrotreating process kinetics for bitumen and bitumen-derived 
liquids, 18:15257 (R;US) 

Hydrotreating the native bitumen from the Whiterocks tar sand 
deposit, 18:15258 (R;US) 

Liquefaction and coprocessing of Battle River coal, 18:14856 
(IA;JP;In Japanese) 

Scaledown of three-phase ebullieted bed reactors for bitumen 
hydrotreating, 18:15259 (R;US) 

Synergistic effect in coprocessing, 18:14969 (IA;JP;in Japanese) 

BITUMINOUS COAL 
Alkylation 

Studies on the depolymerization of coal.: Solvent extraction and 
reductive alkylation of a bituminous coal of medium rank, 
18:15120 (IA;JP;In Japanese) 

Ashes 

Examination of ash deposition behavior in field-, pilot-, and 

bench-scale testing, 18:15198 (IA;AU) 
Carbon Sulfides 

Measurements of carbon distribution of coal extracts by CP/MAS 

13C-NMR spectroscopy, 18:15121 (IA;JP;in Japanese) 
Chemical Preparation 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;in Japanese) 
Coal Extracts 

Measurements of carbon distribution of coal extracts by CP/MAS 

13C-NMR spectroscopy, 18:15121 (IA;JP;in Japanese) 
Coal Gasification 

Proceedings of the 29th Coal Science Conference (1992), 

18:14984 (I;JP;in Japanese) 
Coal Liquefaction 

Coprocessing of coal with petroleum solvents using syngas, 
18:14927 (IA;JP;In Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;In Japanese) 

Proceedings of the 29th Coal Science Conference (1992), 
18:14984 (1;JP;In Japanese) 

Coal Rank 

Studies on the depolymerization of coal.: Solvent extraction and 
reductive alkylation of a bituminous coal of medium rank, 
18:15120 (IA;JP;In Japanese) 

Depolymerization 

Studies on the depolymerization of coal.: Solvent extraction and 
reductive alkylation of a bituminous coal of medium rank, 
18:15120 (IA;JP;in Japanese) 

Desulfurization 

Development of efficient chemical desulfurization process of 
coal.: Oxy-alkalinolysis, 18:14881 (IA;JP;In Japanese) 

illinois Basin 

Coprocessing of coal with petroleum solvents using syngas, 
18:14927 (iIA;JP;iIn Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-vd PSU, 
18:14933 (IA;JP;in Japanese) 

Japan 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;in Japanese) 
Liquefaction 

[Multifunctional nanocomposite materials]: 

18:16703 (R;US) 
Methyl Radicals 

Measurements of carbon distribution of coal extracts by CP/MAS 

13C-NMR spectroscopy, 18:15121 (IA;JP;In Japanese) 
Minerals 

Application of FTIR spectroscopy and NMR studies to slag char- 

acterisation, 18:15140 (IA;AU) 


Progress report, 


BNL 


Mineral matter in coal - the characterisation, transformation and 
effects on boiler deposit formation and boiler erosion, 
18:15139 (IA;AU) 

Organic Solvents 

Measurements of carbon distribution of coal extracts by CP/MAS 

13C-NMR spectroscopy, 18:15121 (IA;JP;in Japanese) 
Oxidation 

Development of efficient chemical desulfurization process of 

coal.: Oxy-alkalinolysis, 18:14881 (IA;JP;in Japanese) 
Performance 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;in Japanese) 
Potassium Hydroxides 

Development of efficient chemical desulfurization process of 

coal.: Oxy-alkalinolysis, 18:14881 (IA;JP;in Japanese) 
Pyridine 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;ln Japanese) 
Pyrrolidones 

Measurements of carbon distribution of coal extracts by CP/MAS 

13C-NMR spectroscopy, 18:15121 (IA;JP;in Japanese) 
Solutes 

Mechanism of retrogressive reactions in the heat treatment of sol- 

vent soluble fractions of coals, 18:15112 (IA;JP;in Japanese) 
Solvent Extraction 

Behavior of heavy soluble fraction in the initial stage of coal liq- 
uefaction, 18:14886 (IA;JP;in Japanese) 

Effect of chemical treatment on the chemical structure of coals (ef- 
fects on the pyridine extraction), 18:15113 (IA;JP;ln Japanese) 

Measurements of carbon distribution of coal extracts by CP/MAS 
13C-NMR spectroscopy, 18:15121 (IA;JP;in Japanese) 

Studies on the depolymerization of coal.: Solvent extraction and 
reductive alkylation of a bituminous coal of medium rank, 
18:15120 (IA;JP;in Japanese) 

Solvents 

Association of coal extracts, 18:14885 (IA;JP;in Japanese) 
Swelling 

Association of coal extracts, 18:14885 (IA;JP;in Japanese) 
Thailand 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;in Japanese) 
Yields 
Association of coal extracts, 18:14885 (IA;JP;in Japanese) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLAST FURNACES 
Recent trend of next generation ironmaking technology, 
18:16458 (IA;JP;ln Japanese) 

BLASTING 

See EXPLOSIVE FRACTURING 
BLENDING 

See MIXING 
BLOCKING 

See CHANNELING 
BLOOD 

The immune status in estimation of individual radiosensitivity, 
18:17533 (R;UA;In Russian) 

BLOOD COAGULATION FACTORS 

Establishment and application of a radioimmunoassay for 
thrombomodulin on the surface of vascular endothelial cells, 
18:17455 (R;CN;in Chinese) 

BLOOD PLATELETS 

Detection of activated platelets using activation-specific mono- 
clonal antibody (SZ-51) in clinical disorders, 18:17453 (R;CN) 

Determination of platelet activation in the process of hemodialy- 
sis with '?l-labelled monoclonal antibody against activated 
platelets, 18:17452 (R;CN;In Chinese) 

BNFL 
Annual report and accounts 1991/92, 18:15263 (R;GB) 
BNL 

Brookhaven National Laboratory site environmental report for 
calendar year 1991, 18:17225 (R;US) 

Laboratory Directed Research and Development Program: An- 
nual report, 18:16857 (R;US) 
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BODY BURDEN 


BODY BURDEN 

"Hot” particles generated by the Chernobyl Nuclear Power Plant 
accident and their oncogenic hazard, 18:17532 (R;UA;In Rus- 
sian) 

BODY CENTERED CUBIC 
See BCC LATTICES 
BODY WAVES P (SEISMIC) 
See SEISMIC P WAVES 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 

Advanced wall-fired boiler combustion techniques for the reduc- 
tion of nitrogen oxides (NOx): Low NO, burner test phase 
results, 18:15167 (R;US) 

Controlling the nitrogen oxide emissions in a pulverized-coal- 
fired boiler equipped with corner-type burners, 18:15195 
(R;Fl;in Finnish) 

Evaluation of the behavior of trace elements in a coal combus- 
tor, 18:15144 (IA;JP;in Japanese) 

Guarantee measurements of the K 5 boiler for the Temelin nu- 
clear power plant, 18:15862 (R;CS;in Czech) 

Mineral matter in coal - the characterisation, transformation and 
effects on boiler deposit formation and boiler erosion, 
18:15139 (IA;AU) 

Recent results of deposit formation burning Rhinish brown 
coals, 18:15199 (IA;AU) 

The causes, prediction and control of slagging in utility boilers, 
18:15200 (IA;AU) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLOMETERS 

Superconducting submillimeter and millimeter wave detectors, 
18:18356 (R;US) 

BOLTZMANN APPROXIMATION 

See BOLTZMANN STATISTICS 

BOLTZMANN FACTOR 
See BOLTZMANN STATISTICS 
BOLTZMANN STATISTICS 

Particle finite size effects as mean field approximation, 

18:18038 (R;UA) 
BONE JOINTS 
Evaluation of the hip joint by computed tomography and ultra- 
sonography, 18:17461 (R;NO) 
BONNEVILLE POWER ADMINISTRATION 
ELCAP data collection and management, 18:16338 (RA;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOOTSTRAP CURRENT 
On the bootstrap current calculations based on values of the ra- 
dial electron transport, 18:18412 (R;CS) 
BORATES 
The thermochemical properties of BazB2O¢(s), 18:16543 (R;NL) 
BOREHOLES 

Development of high surface area active carbon: MICROSORB, 
18:15079 (IA;JP;In Japanese) 

Development of the SEAMIST™ concept for site characteriza- 
tion and monitoring: Final report, 18:17312 (R;US) 

Experiments in a 600m borehole in the Asse Il salt mine: 2nd 
Progress report, July-December 1991, 18:15397 (R;NL) 

Experiments in a 600m borehole in the Asse II salt mine: 3rd 
Progress report, January-June 1992, 18:15398 (R;NL) 

Experiments in the HAW project: Progress report, ECN contri- 
bution, 2nd half 1991, 18:15399 (R;NL) 

Fill tube bore inspection with machine vision, 18:16511 (R;US) 

Moisture content and recharge estimates at the Yakima Barri- 
cade borehole, 18:15440 (R;US) 

BORIC ACID 

Evaluation of different methods of introducing boric acid into the 

PHEBUS-FP tests, 18:15806 (R;GB) 
BORON 
Boron adsorption on hematite and clinoptilolite, 18:17606 (R;US) 


732 ERA Vol. 18, No. 6 


Deposition of crystalline boron thick layers from gas phase, 
18:16492 (R;UA;In Russian) 

Fabrication of articles with complicated configuration from 
boron, 18:16491 (R;UA;in Russian) 

BORON CARBIDES 

Analytical chemistry methods for boron carbide absorber mate- 
rial: Revision March 1985, 18:16024 (R;US) 

Chemical erosion of sintered boron carbide due to H* impact, 
18:18481 (R;CA) 

BORON COMPOUNDS 
See also BORATES 
BORIC ACID 
BORON CARBIDES 

INEL BNCT Research Program, September—October 1992, 

18:17456 (R;US) 
BOROSILICATE GLASS 

Aqueous corrosion of silicate glasses. Analogy between vol- 
canic glasses and the French nuclear waste glass R717, 
18:16620 (R;FR;in French) 

Coupled process modeling and waste package performance, 
18:15443 (R;US) 

High-level nuclear waste borosilicate glass: A compendium of 
characteristics, 18:15345 (R;US) 

Initial demonstration of the vitrification of nuclear waste sludge 
containing an organic Cs-loaded ion exchange resin, 
18:15504 (R;US) 

Leaching of actinides from nuclear waste glass: French experi- 
ence, 18:16618 (R;FR) 

Method for making glass, 18:15478 (R;US) 

The effect of gamma irradiation of the volatility and redox state 
of simulated DWPF high-level nuclear waste glasses, 
18:15513 (R;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSON-EXCHANGE MODELS 

See also SIGMA MODEL 

On the vector meson production in Nambu-Jona-Lasinio model, 
18:17983 (R;RU) 

BOSON-FERMION SYMMETRY 
Exact solutions of a many-anyon problem, 18:17668 (R;UA) 
BOSONS 
See also GLUONS 
GOLDSTONE BOSONS 
MESONS 
PHOTONS 

Applications of supersymmetric quantum mechanics, 18:17883 
(1;NL) 

Quadratic form exponentials of boson operators: a collection of 
formulae, 18:17808 (R;FR;In French) 

BOTTOM MESONS 

See BEAUTY MESONS 
BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BOUND STATE 

Bound states of the N-dimensional Klein-Gordon equation with 
vector and scalar Coulomb potentials, 18:17817 (R;UA) 

Exact solution of the N-dimensional generalized Dirac-Coulomb 
equation, 18:17816 (R;UA) 

Quark-antiquark bound states, 18:17826 (R;RU) 

Semianalytical method of solution of the N-body bound-state 
problem within the hyperspherical approach, 18:17673 (R;RU) 

BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 

Boundedness for a system of reaction-diffusion equations with 
more general Arrhenius term. Pt. 1, 18:17726 (R;XA) 

Domain decomposition method for solving elliptic problems in 
unbounded domains, 18:18592 (R;RU) 

BOVINE 

See CATTLE 
BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 





BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAZIL 

Communication received from the Resident Representatives of 
Argentina and Brazil, 18:15637 (R;XA;In English, Spanish, 
French, Russia) 

BREAKDOWN 
Optimization of break-down conditions in tokamak TOTUS, 
18:18453 (R;UA;In Russian) 

BREAKERS (CIRCUIT) 

See CIRCUIT BREAKERS 
BREAKWATERS 

See DAMS 
BREASTS 

See MAMMARY GLANDS 
BREMSSTRAHLUNG 

See also SYNCHROTRON RADIATION 

Activation analysis of yttrium in rare earth ores using 15 MeV 
bremsstrahlung, 18:16689 (R;VN) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 

Re-starting in Muroran No.5 west coke oven, 18:15076 (IA;JP;In 

Japanese) 
BRINES 

The use of expert judgment to quantify uncertainty in solubility 
and sorption parameters for Waste Isolation Pilot Plant perfor- 
mance assessment, 18:15452 (R;US) 

BRITISH NUCLEAR FUELS LIMITED 

See BNFL 

BROADLANDS GEOTHERMAL FIELD 

Geothermal Research and Development Program: Quarterly 
technical report, September—December 1992, 18:15735 
(R;US) 

BROOKHAVEN NATIONAL LABORATORY 

See BNL 

BROOKHAVEN RHIC 

RHIC spin collaboration, 18:18076 (R;US) 

The BNL Relativistic Heavy lon Collider (A new frontier in nu- 
clear physics), 18:16864 (R;US) 

BROWN COAL 
See also LIGNITE 
Australia 

Interaction of metal ion and surface gropus in Victorian brown 
coals, 18:15006 (IA;JP;In Japanese) 

Liquefaction of Victorian brown coal. 11.: Effect of HDAO recy- 
cling on liugefaction reaction, 18:14975 (IA;JP;in Japanese) 

Liquefaction of Victorian brown coal. 12.: Effects of bottom recy- 
cle and reaction conditions on liquefaction reaction, 18:14997 
(IA;JP;in Japanese) 

Liquefaction of victorian brown coal. 9.: Effect of bottom recycle 
on liquefaction reaction, 18:14852 (IA;JP;In Japanese) 

Metal and CO2 removal Victorian brown coal and reduction of 
coal-solvent-slurry viscosity by hydrothermal-treatment and oil 
agglomeration, 18:14999 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;iIn 
Japanese) 

Bcl Process 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;iIn Japanese) 

Catalyst Supports 

EXAFS studies on calcium catalysts for coal gasification, 

18:14876 (IA;JP;In Japanese) 
Chemical Preparation 

Effect of chemical treatment on the chemical structure of coals (ef- 
fects on the pyridine extraction), 18:15113 (IA;JP;In Japanese) 

Treatment methods to control ash fouling from high sodium 
brown coals, 18:15093 (IA;AU) 


BROWN COAL 
Fluidized-Bed Combustion 


Coal Liquefaction 

Liquefaction of Victorian brown coal. 11.: Effect of HDAO recy- 
cling on liugefaction reaction, 18:14975 (IA;JP;In Japanese) 

Liquefaction of Victorian brown coal. 12.: Effects of bottom recy- 
cle and reaction conditions on liquefaction reaction, 18:14997 
(IA;JP;In Japanese) 

Liquefaction of victorian brown coal. 9.: Effect of bottom recycle 
on liquefaction reaction, 18:14852 (IA;JP;in Japanese) 

Metal and CO2 removal Victorian brown coal and reduction of 
coal-solvent-slurry viscosity by hydrothermal-treatment and oil 
agglomeration, 18:14999 (lA;JP;in Japanese) 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;In Japanese) 

Proceedings of the 29th Coal Science Conference (1992), 
18:14984 (|;JP;iIn Japanese) 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;in Japanese) 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;in Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;in Japanese) 

Structural change of Yallourn coal under mild hydrotreatment, 
18:15031 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot pliant (2), 18:14944 
(IA;JP;iIn Japanese) 

Studies on brown coal liquefaction. 10.: Relationships between 
the reaction conditions of the pilot plant and the changes in 
the properties of the products, 18:14945 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 8.: De-chiorination of or- 
ganic chlorine compound, 18:14942 (IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;In 
Japanese) 

Suppression of scale formation in preheater during primary- 
hydrogenation of Victorian brown coal.: Effects of 
temperature and catalysts on the formation of the preheater 
scales, 18:14998 (IA;JP;in Japanese) 


Coal Liquids 

Liquefaction of Victorian brown coal. 11.: Effect of HDAO recy- 
cling on liugefaction reaction, 18:14975 (IA;JP;In Japanese) 

Liquefaction of victorian brown coal. 9.: Effect of bottom recycle 
on liquefaction reaction, 18:14852 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 10.: Relationships between 
the reaction conditions of the pilot plant and the changes in 
the properties of the products, 18:14945 (IA;JP;in Japanese) 


Coal Preparation 
Structural change of Yallourn coal under mild hydrotreatment, 
18:15031 (IA;JP;in Japanese) 
Combustion 


Recent results of deposit formation burning Rhinish brown 
coals, 18:15199 (IA;AU) 


Dechlorination 
Studies on brown coal liquefaction. 8.: De-chlorination of or- 
ganic chlorine compound, 18:14942 (IA;JP;in Japanese) 


Deposits 
Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;In Japanese) 
Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1/d process 
development unit, 18:14940 (IA;JP;in Japanese) 


Desulfurization 
SOz removal using calcium-loaded brown coal.: Combustion of 
mixture of Ca-loaded coal and high sulfur coal, 18:15166 
(IA;JP;in Japanese) 
Fluidized-Bed Combustion 


Desulfurization using calcium-loaded lignite.: Reactivity of Ca in 
char or ash to SO2, 18:15163 (IA;JP;in Japanese) 
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BROWN COAL 
Heat Treatments 


Heat Treatments 

interaction of metal ion and surface gropus in Victorian brown 
coals, 18:15006 (IA;JP;in Japanese) 

Suppression of scale formation in preheater during primary- 
hydrogenation of Victorian brown coal.: Effects of 
temperature and catalysts on the formation of the preheater 
scales, 18:14998 (IA;JP;in Japanese) 

Heaters 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;In Japanese) 

Hydrogenation 

Structural change of Yallourn coal under mild hydrotreatment, 
18:15031 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 10.: Relationships between 
the reaction conditions of the pilot plant and the changes in 
the properties of the products, 18:14945 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 8.: De-chiorination of or- 
ganic chlorine compound, 18:14942 (IA;JP;in Japanese) 

Hydrothermal Alteration 

Metal and CO2 removal Victorian brown coal and reduction of 
coal-solvent-slurry viscosity by hydrothermal-treatment and oil 
agglomeration, 18:14999 (IA;JP;in Japanese) 

impregnation 

EXAFS studies on calcium catalysts for coal gasification, 
18:14876 (IA;JP;in Japanese) 

lon Exchange 

EXAFS studies on calcium catalysts for coal gasification, 
18:14876 (IA;JP;in Japanese) 

lon Exchange Materials 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;In Japanese) 

Mixing 

EXAFS studies on calcium catalysts for coal gasification, 

18:14876 (IA;JP;in Japanese) 
Molecular Structure 

Structural change of Yallourn coal under mild hydrotreatment, 

18:15031 (IA;JP;In Japanese) 
Olls 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;in Japanese) 

Studies on brown coal liquefaction. 10.: Relationships between 
the reaction conditions of the pilot plant and the changes in 
the properties of the products, 18:14945 (IA;JP;in Japanese) 

Organic Chiorine Compounds 

Studies on brown coal liquefaction. 8.: De-chlorination of or- 

ganic chlorine compound, 18:14942 (IA;JP;in Japanese) 
Organic Nitrogen Compounds 

Denitrogenation of coal during the pyrolysis with iron catalyst, 

18:15019 (IA;JP;ln Japanese) 
Organic Solvents 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;in Japanese) 

Performance 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;ln Japanese) 
Pilot Plants 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;in Japanese) 

Promoters 

Studies on brown coal liquefaction. 8.: De-chlorination of or- 

ganic chlorine compound, 18:14942 (IA;JP;in Japanese) 
Pyridine 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;in Japanese) 
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Pyrolysis 

Denitrogenation of coal during the pyrolysis with iron catalyst, 

18:15019 (IA;JP;in Japanese) 
Radicals 

Interaction of metal ion and surface gropus in Victorian brown 

coals, 18:15006 (IA;JP;ln Japanese) 
Reprocessing 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;In Japanese) 

Studies on brown coal liquefaction. 10.: Relationships between 
the reaction conditions of the pilot plant and the changes in 
the properties of the products, 18:14945 (IA;JP;ln Japanese) 

Scaling 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot piant, 
18:14941 (IA;JP;In Japanese) 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1td process 
development unit, 18:14940 (IA;JP;in Japanese) 

Sodium Chlorides 

Studies on brown coal liquefaction. 8.: De-chlorination of or- 

ganic chlorine compound, 18:14942 (IA;JP;In Japanese) 
Solvation 

Optimization of reaction conditions at each stage in the two-stage 

liquefaction of brown coal, 18:14921 (IA;JP;In Japanese) 
Solvent Extraction 

Effect of chemical treatment on the chemical structure of coals (ef- 

fects on the pyridine extraction), 18:15113 (IA;JP;in Japanese) 
Sulfur 

Studies on brown coal liquefaction. 8.: De-chlorination of or- 

ganic chlorine compound, 18:14942 (IA;JP;ln Japanese) 
Victoria 

Effect of chemical treatment on the chemical structure of coals (ef- 
fects on the pyridine extraction), 18:15113 (IA;JP;ln Japanese) 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;In Japanese) 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1Ud process 
development unit, 18:14940 (IA;JP;In Japanese) 

BROWN COAL LIQUEFACTION PROCESS 

See BCL PROCESS 

BUBBLES 

A simplified model of aerosol scrubbing by a water pool overly- 
ing core debris interacting with concrete: Draft report for 
comment, 18:16124 (R;US) 

BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING (MANUFACTURING) 

See FABRICATION 

BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 

Building materials as sources of indoor exposure to ionizing ra- 
diation, 18:17548 (R;Fi) 

Consideration of history dependent damage in creep crack 
growth, 18:16818 (RA;US) 

Natural radioactivity of building materials in Syria, 18:17300 
(R;SY;In Arabic) 

Relationship between constraint between constraint and frac- 
ture toughness or equivalent plastic strain and constraint for 
crack growth initiation, 18:16819 (RA;US) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GOVERNMENT BUILDINGS 
HOSPITALS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

Contamination measurements in Austria and Germany, 
18:17425 (R;AT;In German) 





DOE2.1D: Building Energy Consumption Analysis, 18:18577 
(CM;US) 

Experimental constructing of a low-temperature district heating 
system in a small-house area, 18:16336 (R;Fl;in Finnish) 

Geophysics: Building E5282 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 18:15579 (R;US) 

Results of the third long-term cycle at the University of 
Minnesota aquifer thermal energy storage (ATES) field test fa- 
cility, 18:16161 (RA;US) 

Savannah River Laboratory trip report, April 22-23, 1953, 
18:15275 (R;US) 

Savannah River Plant — Types of building construction, 
18:16067 (R;US) 

Savannah River Project trip report, 18:16758 (R;US) 

Transparent thermal insulations (TIM): Performance properties, 
18:16352 (R;Fl) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDESAMT FUER STRAHLENSCHUTZ 

Bundesamt fuer Strahlenschutz (BfS). Annual report 1991, 
18:16256 (1;DE;In German) 

Information management concept of the BfS - general require- 
ments, nuclear aspects, 18:18640 (RA;DE) 

BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNABLE POISONS 
Microdepletion and efficiency investigations of burnable ab- 
sorbers in WWER fuel assemblies, 18:15850 (RA;XA) 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 

See also GAS BURNERS 

Reduction of ash deposition around the swirl burners of a utility 
boiler, 18:15201 (IA;AU) 

BURNUP 
Modifications of the burnup chains for advanced fuel calcula- 
tions, 18:15845 (RA;XA) 
SHIELD certification package, 18:16082 (R;US) 
BURSA OF FABRICIUS 

See BIRDS 
BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BWR TYPE REACTORS 

See also TVO-1 REACTOR 

TVO-2 REACTOR 

Advanced calculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:15836 (R;XA) 

Aging and service wear of control rod drive mechanisms for 
BWR nuclear plants: Volume 1, 18:16026 (R;US) 

Analysis of nuclear reactor instability phenomena: Progress re- 
port, 18:15791 (R;US) 

Assessment of the exposure index as a means of predicting po- 
tential consequences associated with nuclear power plant 
accidents, 18:16034 (R;US) 

Enhancements to the accident 
18:16125 (R;US) 

Fatique and environmentally assisted cracking in light water re- 
actors, 18:15797 (RA;US) 

Generic component failure data base, 18:16100 (R;US) 

IMPAIR/3: a computer program to analyze the iodine behaviour in 
multi-compartments of a LWR containment, 18:15800 (R;CH) 

Liquid-disperse-gas flows: 1. Two-velocity convective model, 
18:15793 (R;RU;In Russian) 

Managing the aging of BWR control rod drive systems, 
18:15799 (RA;US) 

Risk impact of two accident management strategies, 18:16133 
(R;US) 

Risk-based evaluation of Allowed Outage Times (AOTs) consid- 
ering risk of shutdown, 18:16089 (R;US) 


precursor methodology, 


CALCIUM HYDROXIDES 


Survey of thermal-hydraulic models of commercial nuclear 
power plants, 18:15792 (R;US) 


Cc 


C CODES 

A thermal analysis computer programme package for the esti- 
mation of KANUPP coolant channel flows and outlet header 
temperature distribution, 18:15900 (R;PK) 

CINDY1.3C: Code for INternal DosimetrY, 18:18580 (CM;US) 

COLLAGE: a numerical code for radionuclide migration through 
a fractured geosphere in aqueous and colloidal phases, 
18:18616 (R;SE) 

CRONOS: A modular computational system for neutronic core 
calculations, 18:15840 (RA;XA) 

Pre-test contain calculations for FALCON experiments FAL-19 
and FAL-20, 18:15805 (R;GB) 

C-1430 RESONANCES 

See MESONS 
C-2260 RESONANCES 

See LAMBDA C PLUS BARYONS 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADMIUM 

Fast-neutron interaction with collective cadmium nuclei, 

18:18073 (R;US) 
CADMIUM ISOTOPES 
Revised evaluations for ENDF/B-VI Revision 2, 18:18087 (R;US) 
CADMIUM SELENIDES 

Magnetic properties and critical behavior of the conductivity 
near the M-| transition: Progress report, August 1, 1992— 
November 30, 1993, 18:16625 (R;US) 

CADMIUM TELLURIDE SOLAR CELLS 

Innovative sputtering techniques for CIS and CdTe submodule 
fabrication: Annual subcontract report, 1 September 1991-31 
August 1992, 18:15722 (R;US) 

CADMIUM TELLURIDES 

The magnetic field influence on optical absorption in the 

CdTe/Cd, __.Mn,Te magnetic superlattices, 18:18185 (R;VN) 
CALCIUM 

Applications of molten salts in reactive metals processing, 
18:16370 (R;US) 

Ra/Ca separation by ion exchange chromatography., 18:16674 
(1;MX;In Spanish) 

SOz2 removal using calcium-loaded brown coal.: Combustion of 
mixture of Ca-loaded coal and high sulfur coal, 18:15166 
(IA;JP;in Japanese) 

CALCIUM 40 

Perturbative construction of the periodic orbits of the mean-field 

equations in nuclear physics, 18:18037 (R;FR;In French) 
CALCIUM 40 TARGET 

Measurement of giant resonances at zero degree: why and 
how, 18:18078 (R;FR) 

Theory of photon and electron induced reactions: Final report, 
July 1, 1990—June 30, 1993, 18:18090 (R;US) 

CALCIUM 42 REACTIONS 

Study of stochastic extensions of kinematic equations for kaon 
production below the nucleon-nucleon threshold, 18:18097 
(R;FR;In French) 

CALCIUM CARBONATES 
Gasification catalysts prepared by the reaction of CaCO3 and 
coal, 18:14948 (IA;JP;In Japanese) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM HYDROXIDES 
CALCIUM OXIDES 
CALCIUM TUNGSTATES 

Desulfurization using calcium-loaded lignite.: Reactivity of Ca in 

char or ash to SO2, 18:15163 (IA;JP;in Japanese) 
CALCIUM HYDROXIDES 

Kinetics and structural evolution of sorbents at high temperatures: 

Final report, July 1, 1991—August 31, 1992, 18:15775 (R;US) 
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CALCIUM HYDROXIDES 


Kinetics studies, thermal decomposition and carbonation: Final 
report, August 1, 1991—August 31, 1992, 18:15774 (R;US) 
CALCIUM OXIDES 
Effects of composition on sintering of current interconnects in 
SOFC, 18:16313 (R;US) 
Physical analytics of high-temperature superconductors. Final 
report, 18:18351 (1;DE;In German) 
X-ray and neutron diffraction experiments on high-TC- 
superconductors. Final report, 18:16548 (1;DE;In German) 
CALCIUM TUNGSTATES 
Contribution of all excited states to ZFS of a ©S-state, 18:18179 
(R;XA) 
CALCULATION METHODS 
See also FINITE ELEMENT METHOD 
HARTREE-FOCK METHOD 
ITERATIVE METHODS 
NODAL EXPANSION METHOD 
Improved code system for reactor calculation and validation for 
advanced WWER core analysis, 18:15846 (RA;XA) 
Modifications of the burnup chains for advanced fuel calcula- 
tions, 18:15845 (RA;XA) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIBRATION STANDARDS 
Study on the chromatographic analysis of the brown coal- 
derived preasphaltenes. 3, 18:14978 (IA;JP;in Japanese) 
CALIFORNIUM 249 
Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:18126 (R;UA;in Russian) 
CALIFORNIUM 252 
Determination of ''*Pd cumulative yield and investigation of the 
fine-structure at light peak in mass distribution of 25Cf spon- 
taneous fission, 18:18085 (R;CN;in Chinese) 
CALORIMETERS 
On the cross calibration of calorimeters at ep colliders, 
18:17070 (R;DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMAC SYSTEM 
A CAMAC 32-channel pile-up detection and rejection module, 
18:17128 (R;NO) 
CANADA 
See also MANITOBA 
NEW BRUNSWICK 
NEWFOUNDLAND 
NORTHWEST TERRITORIES 
ONTARIO 
QUEBEC 
YUKON TERRITORY 
Electric power in Canada, 1989, 18:16187 (R;CA) 
Electric power in Canada, 1990, 18:16188 (R;CA) 
CANADIAN AECB 
Annual report 1989-90, 18:18653 (1;CA;In English, French) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also DARLINGTON-1 REACTOR 
GENTILLY-2 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
A nuclear community’s perspective: A brief presented to the 
Ontario Nuclear Safety Review chaired by Dr. Kenneth Hare, 
18:15895 (I;CA) 
Comments on nuclear reactor safety in Ontario: A brief to the 
Ontario Nuclear Safety Review, 18:15893 (|;CA) 
Professional aspects of nuclear safety: A brief submitted to the 
Ontario Nuclear Safety Review, 18:15896 (I;CA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
High Voltage Capacitor Development Project: Final report, 
18:16844 (R;US) 
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CAPSULES (IRRADIATION) 

See IRRADIATION CAPSULES 
CARBAMIDE 

See UREA 
CARBINOL 

See METHANOL 
CARBOHYDRATES 

New carbohydrate-based materials: Progress report, Septem- 

ber 25, 1991—November 24, 1992, 18:16628 (R;US) 
CARBON 
See aiso ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 

Development of new type char recycle technology for coal gasi- 
fier using the injector system, 18:15012 (iA;JP;in Japanese) 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;in 
Japanese) 

Friction and wear performance of ion-beam deposited diamond- 
like carbon films on steel substrates, 18:16616 (R;US) 

lon beam assisted deposition of tribological coatings, 18:16530 
(R;US) 

Mechanism for alkali metals and alkaline earth metals catalyzed 
CO2 gasification of carbon, 18:14873 (IA;JP;In Japanese) 

Simulation of carbon gasification using computer, 18:15010 
(IA;JP;in Japanese) 

Structural changes of coals during low temperature oxidation, 
18:15136 (IA;JP;in Japanese) 

The temperatures of negative pions in light ions collisions with 
carbon and tantalum nuclei at 4.2 A GeV/c, 18:18015 (R;RU) 

CARBON 12 REACTIONS 

Hadron jets and nucleon clusters in the relativistic nuclear colli- 
sions, 18:18113 (R;RU) 

Study of stochastic extensions of kinematic equations for kaon 
production below the nucleon-nucleon threshold, 18:18097 
(R;FR;In French) 

CARBON 12 TARGET 

Methods of experimental data processing on '*C and '®O multi- 
particle photodissociation reactions, 18:18125 (R;UA;In 
Russian) 

Observation of the exclusive nuclear excitation 
ve+'*C—'*No...4e- in the KARMEN detector, 18:18123 
(R;DE;In German) 

On mechanisms of the direct knock-out reaction of proton pairs 
from the carbon nucleus by 660 MeV protons, 18:18121 
(R;RU;in Russian) 

Search for strangeness abundant quark-gluon plasma in 
nucleus-nucleus collisions, 18:18114 (R;RU) 

Theory of photon and electron induced reactions: Final report, 
July 1, 1990—June 30, 1993, 18:18090 (R;US) 

Total neutron cross-section of U-238 as measured with filtered 
neutrons of 55 keV and 144 keV, 18:18110 (1;VN) 

CARBON 13 

Acquisition and evaluation of tritium, *He and '4C data within 
the scope of the World Ocean Circulation Experiment 
(WOCE). Final report, 18:17422 (1;DE;lIn German) 

Analytical and methodological aspects of oxygen and carbon 
stable isotope composition of carbonate lacustrine sediments: 
Final report for the period 1 October 1990 - 14 September 
1992, 18:17336 (R;XA) 

CARBON 13 TARGET 
Polarization characteristics in the «-meson photoproduction on 
nuclei, 18:18122 (R;RU;in Russian) 
CARBON 14 
Energy flow in an arctic aquatic ecosystem, 18:17314 (R;US) 
CARBON CYCLE 

A dynamic model of terrestrial carbon cycling response to land- 

use change, 18:17307 (R;US) 
CARBON DIOXIDE 
Absorption 

Alternative washing strategy during in-tank precipitation pro- 

cessing, 18:15545 (R;US) 





Adsorption 

Reactivity of carbon dioxide on the surface of coal at low tem- 

perature, 18:15129 (iA;JP;In Japanese) 
Air Pollution Abatement 

Evaluation method of the CO2 measures technology in the field 
of industries, 18:16231 (IA;JP;in Japanese) 

Measures of catalytic chemical reduction of CO2 and summary 
of measures of CO2 reduction, 18:16228 (IA;JP;In Japanese) 

Measures of electrochemical and photochemical reduction of 
CO2, 18:16229 (IA;JP;in Japanese) 

Allocations 

Global warming issue and global economic model. 2.: Compar- 
ative analysis of simulation on CO2 emission control, 
18:16235 (R;JP;in Japanese) 

Biological Effects 

Predicting the response of a temperate forest ecosystem to at- 
mospheric CO, increase: Annual report, 1992-1993, 
18:17315 (R;US) 

Third annual Walker Branch watershed research symposium: 
Programs and abstracts, 18:17306 (R;US) 

Catalysis 

Measures of catalytic chemical reduction of CO2 and summary 

of measures of CO2 reduction, 18:16228 (IA;JP;ln Japanese) 
Catalysts 

Trend survey of the global environment adaptation type indus- 
trial technology.: Trend survey of global environment related 
studies (researches on measureds for reduction of environ- 
mental load of CO2), 18:16242 (R;JP;In Japanese) 

Chemical Feedstocks 

Measures of catalytic chemical reduction of CO2 and summary 

of measures of CO2 reduction, 18:16228 (iIA;JP;ln Japanese) 
Chemical Reaction Kinetics 
Measures of electrochemicai and photochemical reduction of 
CO2, 18:16229 (IA;JP;In Japanese) 
Chemical Reactions 
Reactions in supercritical fluids: Final report, 18:16681 (R;US) 
Coal Gasification 

Mechanism for alkali metals and alkaline earth metals catalyzed 

CO2 gasification of carbon, 18:14873 (IA;JP;in Japanese) 
Desorption 

Reactivity of carbon dioxide on the surface of coal at low tem- 

perature, 18:15129 (IA;JP;In Japanese) 
Ecological Concentration 

Surface water and atmospheric carbon dioxide and nitrous 
oxide observations by shipboard automated gas chromatog- 
raphy: Results from expeditions between 1977 and 1990, 
18:17426 (R;US) 

Emission 

Dynamics of transport and energy systems: history of develop- 
ment and a scenario for the future, 18:16358 (IA;ES) 

Evaluation of conventional industrial technologies on the basis 
of CO2 emission, 18:16230 (IA;JP;In Japanese) 

Long term modeling of the links between economics, technical 
progress and environment: Evolution of approaches and new 
trends, 18:17274 (R;US) 

Energy Conversion 

Possibility of CO2 global recycle system using natural energies, 

18:16232 (IA;JP;in Japanese) 
Energy Demand 

Possibility of CO2 global recycle system using natural energies, 

18:16232 (IA;JP;In Japanese) 
Environmental Effects 

Global warming issue and global economic model. 2.: Compar- 
ative analysis of simulation on CO2 emission control, 
18:16235 (R;JP;ln Japanese) 

Environmental Policy 

Trend survey of the global environment adaptation type indus- 
trial technology.: Trend survey of global environment related 
studies (researches on measureds for reduction of environ- 
mental load of CO2), 18:16242 (R;JP;In Japanese) 

Ethanol 

Measures of catalytic chemical reduction of CO2 and summary 

of measures of CO2 reduction, 18:16228 (IA;JP;ln Japanese) 


CARBON DIOXIDE 
Tanker Ships 


Global Aspects 

Possibility of CO2 global recycle system using natural energies, 

18:16232 (IA;JP;in Japanese) 
Hydrogen Production 

Measures of catalytic chemical reduction of CO2 and summary 

of measures of CO2 reduction, 18:16228 (IA;JP;in Japanese) 
Hydrogenation 

Measures of catalytic chemical reduction of CO2 and summary 

of measures of CO2 reduction, 18:16228 (IA;JP;in Japanese) 
Input-Output Analysis 

Evaluation method of the CO2 measures technology in the field 

of industries, 18:16231 (IA;JP;in Japanese) 
Interactions 
Reactivity of carbon dioxide on the surface of coal at low tem- 
perature, 18:15129 (IA;JP;In Japanese) 
International Agreements 
Energy and life, 18:17220 (IA;ES) 
Materials Recovery 

Possibility of CO2 global recycle system using natural energies, 

18:16232 (IA;JP;in Japanese) 
Methanation 

Trend survey of the global environment adaptation type indus- 
trial technology.: Trend survey of global environment related 
studies (researches on measureds for reduction of environ- 
mental load of CO2), 18:16242 (R;JP;in Japanese) 

Methanol 

Measures of catalytic chemical reduction of CO2 and summary 

of measures of CO2 reduction, 18:16228 (IA;JP;In Japanese) 
Methanol Plants 

Trend survey of the global environment adaptation type indus- 
trial technology.: Trend survey of global environment related 
studies (researches on measureds for reduction of environ- 
mental load of CO2), 18:16242 (R;JP;in Japanese) 

Per Capita Values 

Evaluation method of the CO2 measures technology in the field 

of industries, 18:16231 (IA;JP;ln Japanese) 
Pollution Abatement 

Global warming issue and global economic model. 2.: Compar- 
ative analysis of simulation on CO2 emission control, 
18:16235 (R;JP;in Japanese) 

Quantity Ratio 

Study on evaluation of combustibility of coal, 18:15164 (IA;JP;In 

Japanese) 
Reactivity 

Reactivity of carbon dioxide on the surface of coal at low tem- 

perature, 18:15129 (IA;JP;ln Japanese) 
Recycling 

Possibility of CO2 global recycle system using natural energies, 
18:16232 (IA;JP;In Japanese) 

Trend survey of the global environment adaptation type industry 
technology.: Feasibility study on CO2 globai recycling system 
by using natural energy, 18:16243 (R;JP;In Japanese) 

Removal 

Effluent Treatment Facility: Challenged to meet environmental 

restoration, 18:15576 (R;US) 
Renewable Energy Sources 

Possibility of CO2 global recycle system using natural energies, 
18:16232 (IA;JP;In Japanese) 

Trend survey of the global environment adaptation type industry 
technology.: Feasibility study on CO2 global recycling system 
by using natural energy, 18:16243 (R;JP;in Japanese) 

Solvent Properties 

Effects of fluid dynamics on cleaning efficacy of supercritical flu- 
ids, 18:16772 (R;US) 

Reactions in supercritical fluids: Final report, 18:16681 (R;US) 

Synthetic Fuels 

Measures of catalytic chemical reduction of CO2 and summary 

of measures of CO2 reduction, 18:16228 (IA;JP;in Japanese) 
Tanker Ships 

Possibility of CO2 global recycle system using natural energies, 

18:16232 (IA;JP;in Japanese) 
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CARBON DIOXIDE 
Taxes 


Taxes 

Global warming issue and global economic model. 2.: Compar- 
ative analysis of simulation on CO2 emission control, 
18:16235 (R;JP;in Japanese) 

Technology Assessment 

Evaluation method of the CO2 measures technology in the field 

of industries, 18:16231 (IA;JP;ln Japanese) 
Temperature Range 0273-0400 K 

Reactivity of carbon dioxide on the surface of coal at low tem- 

perature, 18:15129 (IA;JP;In Japanese) 
Trade 

Global warming issue and global economic model. 2.: Compar- 
ative analysis of simulation on CO2 emission control, 
18:16235 (R;JP;in Japanese) 

Waste Product Utilization 

Study on technology for effective utilization of carbon dioxide in 

view of global environment, 18:15218 (R;JP;ln Japanese) 
CARBON DIOXIDE INJECTION 

Fiekd verification of CO2-foam: Third annual report, October 1, 
1991—September 30, 1992, 18:15217 (R;US) 

Study on technology for effective utilization of carbon dioxide in 
view of global environment, 18:15218 (R;JP;in Japanese) 

CARBON FIBERS 

Gasification of pitch at low temperature, 18:14868 (IA;JP;In 
Japanese) 

Study of electron irradiation on structure and properties of car- 
bon fibers, 18:16638 (IA;RU;In Russian) 

CARBON IONS 

Stopping power of solid absorbers for nitrogen and carbon ions 
in the region of stopping power curve maximum, 18:18151 
(IA;RU;In Russian) 

CARBON MONOXIDE 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 15 March 1992-15 June 1992, 
18:15135 (R;US) 

Emission inventories: A global modeling perspective, 18:17291 
(R;US) 

CARBON STEELS 
See also STEEL-ASTM-A106 
STEEL-ASTM-A533-B 

Study of Ti+ and Si* implanted steel composition by the method of 
Rutherford backscattering (RBS), 18:16479 (IA;RU;In Russian) 

The corrosion of carbon steel in aqueous lithium hydroxide un- 
der a hydrogen blanket, 18:16438 (R;CA) 

CARBON TETRACHLORIDE 

Field observations of variability of soil gas measurements, 
18:17384 (R;US) 

Photoconductivity measurements of x-ray absorption fine struc- 
tures in liquids in the soft x-ray region: Si and Cl K-edge, 
18:16716 (R;US) 

CARBONACEOUS MATERIALS 

See also COAL 

Mechanisms of activation and regeneration of iron-group metal 
catalyst in carbon gasification, 18:14894 (IA;JP;In Japanese) 

Study on gasification mechanism of Ca-loaded carbon by using 
SIMS and TPD, 18:14891 (IA;JP;In Japanese) 

CARBONATE MINERALS 
Injection of COz for the inhibition of scalling in ATES systems, 
18:16164 (RA;US) 
CARBONIZATION 
See also COKING 
Blowouts 

Investigation on partially carbonized charges in shock-cooled 

oven. 2, 18:15084 (IA;JP;In Japanese) 
Chemical Reaction Kinetics 

Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;in Japanese) 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;In Japanese) 

Coke Ovens 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;In Japanese) 
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Controlled Atmospheres 

Adsorption ability of coals treated by alkaline metal salts. 2, 

18:15094 (IA;JP;in Japanese) 
Cracks 

Investigation on partially carbonized charges in shock-cooled 

oven. 2, 18:15084 (IA;JP;in Japanese) 
Decomposition 

Effects of heating rate on coal carbonization. 2, 18:15013 

(IA;JP;In Japanese) 
Heating Rate 

Effects of heating rate on carbonization of coals, 18:14956 
(IA;JP;in Japanese) 

Effects of heating rate on coal carbonization. 2, 18:15013 
(IA;JP;In Japanese) 

Investigations 

Investigation on partially carbonized charges in shock-cooled 

oven. 2, 18:15084 (IA;JP;in Japanese) 
Melting 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;In Japanese) 

Nitrogen 

Adsorption ability of coals treated by alkaline metal salts. 2, 

18:15094 (IA;JP;In Japanese) 
Performance 

Effects of heating rate on carbonization of coals, 18:14956 

(IA;JP;In Japanese) 
Pressure Measurement 

Exhaust of generated steam during carbonization, 18:15085 

(IA;JP;in Japanese) 
Pyrolysis 

Effects of heating rate on coal carbonization. 2, 18:15013 

(IA;JP;in Japanese) 
Quenching 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;In Japanese) 

Studies on local retardation of carbonization in coking chamber, 
18:15078 (IA;JP;In Japanese) 

Reaction Kinetics 

Effects of heating rate on coal carbonization. 2, 18:15013 

(IA;JP;in Japanese) 
Soldering 

Exhaust of generated steam during carbonization, 18:15085 
(IA;JP;In Japanese) 

Studies on local retardation of carbonization in coking chamber, 
18:15078 (IA;JP;in Japanese) 

Solidification 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;in Japanese) 

Sprays 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;In Japanese) 

Steam 

Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;in Japanese) 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;in Japanese) 

Surveys 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;In Japanese) 

Temperature Measurement 

Exhaust of generated steam during carbonization, 18:15085 

(IA;JP;In Japanese) 
Thermal Gravimetric Analysis 

Effects of heating rate on carbonization of coals, 18:14956 

(IA;JP;In Japanese) 
Time Delay 

Studies on local retardation of carbonization in coking chamber, 

18:15078 (IA;JP;In Japanese) 





Vapor Condensation 

Exhaust of generated steam during carbonization, 18:15085 

(IA;JP;In Japanese) 
Vapor Pressure 

Studies on local retardation of carbonization in coking chamber, 

18:15078 (IA;JP;In Japanese) 
Water Removal 

Exhaust of generated steam during carbonization, 18:15085 

(IA;JP;In Japanese) 
CARBONYLS 

Mission readiness review for the release of nickel carbonyl and tri- 

fluoromethyl bromide NICARE: Final report, 18:16710 (R;US) 
CARBOXYLIC ACID SALTS 

See also ACRYLATES 

Studies on brown coal liquefaction. 5.: Pyrolysis of metal car- 
boxylate salt, 18:14898 (IA;JP;in Japanese) 

CARCINOGENESIS 

Cancer risk as a radiation detriment, 18:17549 (R;Fl;In Finnish) 

The selection and use of control groups in epidemiologic studies 
of radiation and cancer, 18:17521 (R;CA) 

[Experiments with radon and cigarette smoke]: Progress report, 
18:17508 (R;US) 

CARROTS 
Effects of ionization and nitrous oxide on grated carrot respira- 
tion, 18:17480 (R;FR;In French) 

CARS SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 

See EXTRACTION COLUMNS 
CASINGS 

See COVERINGS 
CASKS 

See also SPENT FUEL CASKS 

Viscosity measurements on clear liquids, 18:16651 (R;US) 
CASTE (INSECTS) 

See INSECTS 
CASTOR TOKAMAK 

Fluctuation studies on CASTOR and ASDEX tokamaks at lower 
hybrid current drive, 18:18414 (R;CS) 

Measurements of the temperature in the edge plasma of the CAS- 
TOR tokamak by a triple Langmuir probe, 18:18413 (R;CS) 

CATALYSIS 

Mechanism for alkali metals and alkaline earth metals catalyzed 

CO2 gasification of carbon, 18:14873 (IA;JP;ln Japanese) 
CATALYST SUPPORTS 

Preparation and activation of recoverable catalysts for the pri- 
mary coal liquefaction, 18:15027 (IA;JP;In Japanese) 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;in Japan- 
ese) 

CATALYSTS 

[The use of ceramic oxides as chemical catalysts for the conver- 
sion of methane to ethane]: Foreign trip report, January 
18-February 1, 1993, 18:16561 (R;US) 

Activation Energy 

Catalyst study on liquid-phase dehydrogenation of cyclohexane 
for thermo-regenerative fuel cell.: Liquid-phase dehydrogena- 
tion of cyclohexane with noble metal catalysts on carbon, 
18:16307 (IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;in 
Japanese) 

Alkanes 

Additive effects of phenols on hydrogenolysis of acidic, neutral 
and basic fractions in coal liquefied oil, 18:14922 (IA;JP;Iin 
Japanese) 

Aluminium Oxides 

Additive effects of phenols on hydrogenolysis of acidic, neutral 
and basic fractions in coal liquefied oil, 18:14922 (IA;JP;In 
Japanese) 

Coprocessing of several coals with athabasca oil sand bitumen, 
18:14855 (IA;JP;in Japanese) 

Evaluation study of coprocessing using Ni-Mo/Al2O3 catalyst, 
18:14903 (IA;JP;in Japanese) 


CATALYSTS 
Chemical Activation 


Hydroliquefaction of Illinois coal with petroleum atmospheric 
residue using oil-soluble molybdenum catalyst, 18:14899 
(IA;JP;In Japanese) 

Hydrotrating of brown coal derived light-middle distillate.: Effect 
of catalyst pore size and supported metal on catalytic activity, 
18:14865 (IA;JP;in Japanese) 

Reaction kinetics of upgrading coal-derived liquid, 18:14866 
(IA;JP;in Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;In 
Japanese) 

Upgrading of coal-derived distillates over highly active 
NiW/Alz03 catalyst, 18:14981 (IA;JP;In Japanese) 

Brown Coal 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;in Japanese) 

Calcium 

EXAFS studies on calcium catalysts for coal gasification, 
18:14876 (IA;JP;in Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;In Japanese) 

Carbon 

Catalyst study on liquid-phase dehydrogenation of cyclohexane 
for thermo-regenerative fuel cell.: Liquid-phase dehydrogena- 
tion of cyclohexane with noble metal catalysts on carbon, 
18:16307 (IA;JP;In Japanese) 

Carbon Sulfides 

Hydrogenation of iron impregnated coals by ion exchange, 

18:14864 (IA;JP;in Japanese) 
Carbonization 

Deactivation by coking of catalysts for petroleum residues 
hydro-treating, 18:15227 (R;FR;In French) 

Study of deactivation phenomenons in hydrocracking catalysts, 
18:15228 (R;FR;In French) 

Carriers 

Catalyst study on liquid-phase dehydrogenation of cyclohexane 
for thermo-regenerative fuel cell.: Liquid-phase dehydrogena- 
tion of cyclohexane with noble metal catalysts on carbon, 
18:16307 (IA;JP;in Japanese) 

Catalyst Supports 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (IA;JP;in Japanese) 

Hydrotrating of brown coal derived light-middle distillate.: Effect 
of catalyst pore size and supported metal on catalytic activity, 
18:14865 (IA;JP;In Japanese) 

Preparation and activation of recoverable catalysts for the pri- 
mary coal liquefaction, 18:15027 (IA;JP;In Japanese) 

Reaction kinetics of upgrading coal-derived liquid, 18:14866 
(IA;JP;in Japanese) 

Chemical Activation 

Catalytic activities of various catalysts in coprocessing of Tai- 
heiyo coal with Cold Lake vacuum bottom, 18:14902 (IA;JP;In 
Japanese) 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;In Japanese) 

Coprocessing of coal-derived oil and petroleum gas oil over 
ruthenium promoted molybdate catalysts, 18:14904 (IA;JP;In 
Japanese) 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;In 
Japanese) 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;in Japanese) 

Gasification catalysts prepared by the reaction of CaCO3 and 
coal, 18:14948 (lA;JP;in Japanese) 

Hydrogenation of aromatics over transition metal catalysts, 
18:16695 (IA;JP;In Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;ln Japanese) 
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CATALYSTS 
Chemical Activation 


Hydrotrating of brown coal derived light-middle distillate.: Effect 
of catalyst pore size and supported metal on catalytic activity, 
18:14865 (IA;JP;in Japanese) 

Hydrotreating of brown coal derived light-middie distillate. 3.: 
Characterization of deactivated catalyst, 18:15021 (IA;JP;In 
Japanese) 

Hydrotreating of brown coal derived light-middle distillate.: 
Chage in catalytic activities, 18:14924 (IA;JP;In Japanese) 
Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 

lyst system, 18:14853 (IA;JP;In Japanese) 

Mechanisms of activation and regeneration of iron-group metal 
catalyst in carbon gasification, 18:14894 (IA;JP;ln Japanese) 

Preparation and activation of recoverable catalysts for the pri- 
mary coal liquefaction, 18:15027 (IA;JP;in Japanese) 

Structural parameters and catalytic gasification rates of Aus- 
tralian coals heat-treated at different temperaures, 18:14874 
(IA;JP;iIn Japanese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;In 
Japanese) 

Upgrading of coal tar pitch and the properties of the product, 
18:15097 (IA;JP;in Japanese) 

Upgrading of coal-derived distillates over highly active 
NiW/Al2O3 catalyst, 18:14981 (IA;JP;ln Japanese) 

Chemical Analysis 

Studies on the hydroprocessing of deashed Oil. 12.: Characteri- 
zation of the used catalyst in the pilot plant (2), 18:14925 
(IA;JP;in Japanese) 

Chemical Composition 

Hydrotrating of brown coal derived light-middle distillate.: Effect 
of catalyst pore size and supported metal on catalytic activity, 
18:14865 (IA;JP;in Japanese) 

Chemical Preparation 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 5, October-December 1992, 18:15770 
(R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report, July-September 1992, 18:15067 (R;US) 

Chemical Reaction Kinetics 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;iIn 
Japanese) 

Studies on the catalyst for coal liquefaction in a hydrogen-donor 
solvent (discussion of hydrogen transfer mechanism using 
coal model compounds), 18:15023 (IA;JP;ln Japanese) 

Chemical Reactors 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;in Japanese) 

Coal Gasification 

EXAFS studies on calcium catalysts for coal gasification, 
18:14876 (IA;JP;In Japanese) 

Gasification catalysts prepared by the reaction of CaCO3 and 
coal, 18:14948 (iA;JP;in Japanese) 

Structural parameters and catalytic gasification rates of Aus- 
tralian coals heat-treated at different temperaures, 18:14874 
(IA;JP;in Japanese) 

Coal Liquefaction 

Evaluation study of coprocessing using Ni-Mo/Al2O3 catalyst, 
18:14903 (IA;JP;In Japanese) 

Hydrogenation of iron impregnated coals by ion exchange, 
18:14864 (IA;JP;In Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (IA;JP;In Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;in Japanese) 

Studies on the catalyst for coal liquefaction in a hydrogen-donor 
solvent (discussion of hydrogen transfer mechanism using 
coal model compounds), 18:15023 (IA;JP;In Japanese) 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 


in initial stage of coal liquefaction, 18:14863 (IA;JP;In Japan- 
ese) 
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Studies on the catalysts for coal liquefaction.: Rheological stud- 
ies of coal liquefaction process, 18:14966 (IA;JP;In Japanese) 
Studies on the catalysts for coal liquefaction.: Specific be- 
haviours of coals of different ranks in their hydrogenolysis 
reactions catalyzed by various kinds of catalysts, 18:14965 
(IA;JP;in Japanese) 
Cobalt 

Catalytic effects of various catalysts in hydroprocessing of Cold 

Lake vacuum bottom, 18:15252 (IA;JP;In Japanese) 
Comminution 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;ln Japanese) 

Configuration Interaction 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;In 

Japanese) 
Consumption Rates 

Study on coai liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;in Japanese) 

Copper 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;in Japan- 
ese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;in 
Japanese) 

Coprocessing 

Coprocessing of coal-derived oil and petroleum gas oil over 
ruthenium promoted molybdate catalysts, 18:14904 (IA;JP;In 
Japanese) 

Evaluation study of coprocessing using Ni-Mo/AI2O3 catalyst, 
18:14903 (IA;JP;In Japanese) 

Deactivation 

Hydrotreating of brown coal derived light-middle distillate. 3.: 
Characterization of deactivated catalyst, 18:15021 (IA;JP;In 
Japanese) 

Hydrotreating the native bitumen from the Whiterocks tar sand 
deposit, 18:15258 (R;US) 

Mechanisms of activation and regeneration of iron-group metal 
catalyst in carbon gasification, 18:14894 (IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed Oil. 12.: Characteri- 
zation of the used catalyst in the pilot plant (2), 18:14925 
(IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;In Japanese) 

Study on the activity of the catalyst for solvent hydrogenation at 
itd PSU, 18:14934 (IA;JP;in Japanese) 

Upgrading of coal tar pitch and the properties of the product, 
18:15097 (IA;JP;in Japanese) 

Deposition 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;In Japanese) 

Deposits 

Study on the activity of the catalyst for solvent hydrogenation at 

itd PSU, 18:14934 (IA;JP;in Japanese) 
Dispersions 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;In 
Japanese) 

Hydrogenation of iron impregnated coals by ion exchange, 
18:14864 (IA;JP;in Japanese) 

Visocisty changes of slurry in the hydroliquefaction of coal using 
highly dispersed catalyst, 18:15024 (IA;JP;in Japanese) 

Dissolution 

Coprocessing of Taiheiyo coal and shale oil vacuum residue using 

oil soluble molybdenum catalyst, 18:14980 (IA;JP;in Japanese) 
Fabrication 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;lIn Japanese) 





Hourly Variations 

Hydrotreating of brown coal derived light-middie distillate.: 

Chage in catalytic activities, 18:14924 (IA;JP;In Japanese) 
Impact Shock 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;In Japanese) 

impregnation 

Advanced liquefaction using coal swelling and catalyst disper- 
sion techniques: Quarterly technical progress report, 
Aprit-June 1992, 18:15065 (R;US) 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;in 
Japanese) 

Inactivation 

Deactivation by coking of catalysts for petroleum residues 
hydro-treating, 18:15227 (R;FR;In French) 

Study of deactivation phenomenons in hydrocracking catalysts, 
18:15228 (R;FR;In French) 

lon Exchange 

Gasification catalysts prepared by the reaction of CaCO3 and 
coal, 18:14948 (IA;JP;In Japanese) 

iron 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;in 
Japanese) 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;In Japanese) 

Hydrogenation of iron impregnated coals by ion exchange, 
18:14864 (IA;JP;In Japanese) 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 
on hydrogenation reactor wall, 18:14857 (IA;JP;ln Japanese) 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;In Japanese) 

lron Compounds 

Preparation and activation of recoverable catalysts for the pri- 
mary coal liquefaction, 18:15027 (IA;JP;in Japanese) 

lron Hydroxides 

Catalytic effect of iron on the hydropyrolysis of brown coal, 
18:14875 (IA;JP;In Japanese) 

lron Oxides 

Catalytic effects of various catalysts in hydroprocessing of Cold 
Lake vacuum bottom, 18:15252 (IA;JP;ln Japanese) 

Coal liquefaction by mechano-chemical method.: Reaction of 
spherical metal in vibration reactor, 18:14837 (IA;JP;in Japan- 
ese) 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;in Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;In Japanese) 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (iA;JP;in Japanese) 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;in Japanese) 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;ln Japan- 
ese) 

lron Sulfides 

Catalytic effects of various catalysts in hydroprocessing of Cold 
Lake vacuum bottom, 18:15252 (IA;JP;in Japanese) 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:14961 
(IA;JP;In Japanese) 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;In Japanese) 


CATALYSTS 
Nickel 


Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;in Japanese) 

Wondoan coal liquefaction test at 1t/d PSU, 18:14849 (IA;JP;In 
Japanese) 

Japan 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;in Japanese) 

Lifetime 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;In 
Japanese) 

Magnetic Properties 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15—December 
15, 1992, 18:15704 (R;US) 

Mechanical Vibrations 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;in Japanese) 

Microstructure 

Hydrotrating of brown coal derived light-middle distillate.: Effect 
of catalyst pore size and supported metal on catalytic activity, 
18:14865 (IA;JP;in Japanese) 

Reaction kinetics of upgrading coal-derived liquid, 18:14866 
(IA;JP;In Japanese) 

Molybdenum 

Additive effects of phenols on hydrogenolysis of acidic, neutral 
and basic fractions in coal liquefied oil, 18:14922 (IA;JP;in 
Japanese) 

Coal! liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;in 
Japanese) 

Coprocessing of coal-derived oil and petroleum gas oil over 
ruthenium promoted molybdate catalysts, 18:14904 (IA;JP;In 
Japanese) 

Coprocessing of several coals with athabasca oil sand bitumen, 
18:14855 (IA;JP;in Japanese) 

Effects of catalyst concentration on coal conversion. 2.: Case of 
Mo catalyst, 18:15026 (IA;JP;In Japanese) 

Evaluation study of coprocessing using Ni-Mo/Al2O3 catalyst, 
18:14903 (IA;JP;in Japanese) 

Hydroliquefaction of Illinois coal with petroleum atmospheric 
residue using oil-soluble molybdenum catalyst, 18:14899 
(IA;JP;In Japanese) 

Hydrotreating of brown coal derived light-middle distillate. 3.: 
Characterization of deactivated catalyst, 18:15021 (IA;JP;In 
Japanese) 

Reaction kinetics of upgrading coal-derived liquid, 18:14866 
(IA;JP;In Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;in Japanese) 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;In Japan- 
ese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;In 
Japanese) 

Molybdenum Alloys 

Catalytic effects of various catalysts in hydroprocessing of Cold 

Lake vacuum bottom, 18:15252 (IA;JP;In Japanese) 
Molybdenum Complexes 

Coprocessing of Taiheiyo coal and shale oil vacuum residue using 
oil soluble molybdenum catalyst, 18:14980 (IA;JP;In Japanese) 

Hydrogenation of iron impregnated coals by ion exchange, 
18:14864 (IA;JP;In Japanese) 

Molybdenum Sulfides 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;In Japan- 
ese) 

Nickel 

Catalytic effects of various catalysts in hydroprocessing of Cold 

Lake vacuum bottom, 18:15252 (IA;JP;in Japanese) 
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CATALYSTS 
Nickel 


Coprocessing of several coals with athabasca oil sand bitumen, 
18:14855 (IA;JP;in Japanese) 

Evaluation study of coprocessing using Ni-Mo/Al2O3 catalyst, 
18:14903 (IA;JP;in Japanese) 

Mechanisms of activation and regeneration of iron-group metal 
catalyst in carbon gasification, 18:14894 (IA;JP;in Japanese) 

Reaction kinetics of upgrading coal-derived liquid, 18:14866 
(IA;JP;in Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;in 
Japanese) 

Nickel Sulfides 

Hydroliquefaction of Illinois coal with petroleum atmospheric 
residue using oil-soluble molybdenum catalyst, 18:14899 
(IA;JP;in Japanese) 

Oils 

Coprocessing of Taiheiyo coal and shale oil vacuum residue using 
oil soluble molybdenum catalyst, 18:14980 (IA;JP;in Japanese) 

Effects of catalyst concentration on coal conversion. 2.: Case of 
Mo catalyst, 18:15026 (IA;JP;In Japanese) 

Optimization 

Steam gasification of carbon: Catalyst properties: Final report, 

September 15, 1988—October 31, 1992, 18:15057 (R;US) 
Organic Compounds 

Coprocessing of Taiheiyo coal and shale oil vacuum residue using 

oil soluble molybdenum catalyst, 18:14980 (IA;JP;ln Japanese) 
Organic Solvents 

Studies on the catalyst for coal liquefaction in a hydrogen-donor 
solvent (discussion of hydrogen transfer mechanism using 
coal model compounds), 18:15023 (IA;JP;In Japanese) 

Packed Beds 

Design of a periodically operated SCR reactor, 18:17262 

(RA;DE;in German) 
Particles 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;ln Japanese) 

Particulates 

Coal liquefaction by mechano-chemical method.: Reaction of 
spherical metal in vibration reactor, 18:14837 (IA;JP;In Japan- 
ese) 

Pertormance Testing 

Hydrotreating of brown coal derived light-middle distillate.: 
Chage in catalytic activities, 18:14924 (IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 13.: Characteri- 
zation of the catalyst used for 7800 hours, 18:15000 (IA;JP;In 
Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;in Japanese) 

Pilot Plants 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;in Japanese) 

Porosity 

Hydrotrating of brown coal derived light-middle distillate.: Effect 
of catalyst pore size and supported metal on catalytic activity, 
18:14865 (IA;JP;in Japanese) 

Reaction kinetics of upgrading coal-derived liquid, 18:14866 
(IA;JP;in Japanese) 

Potentials 

Catalyst study on liquid-phase dehydrogenation of cyclohexane 
for thermo-regenerative fuel cell.: Liquid-phase dehydrogena- 
tion of cyclohexane with noble metal catalysts on carbon, 
18:16307 (IA;JP;in Japanese) 

Precipitation 

Catalytic effect of iron on the hydropyrolysis of brown coal, 

18:14875 (IA;JP;in Japanese) 
Precursor 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;In 

Japanese) 
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Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;In Japanese) 

The role of catalyst precursor anions in coal gasification: Fifth 
quarterly report, 18:15068 (R;US) 

Promoters 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 

on hydrogenation reactor wall, 18:14857 (IA;JP;in Japanese) 
Pyrite 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 

brown coal during liquefaction, 18:15001 (IA;JP;in Japanese) 
Pyrrhotite 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 

lyst system, 18:14853 (IA;JP;In Japanese) 
Quantity Ratio 

Effects of catalyst concentration on coal conversion. 2.: Case of 

Mo catalyst, 18:15026 (IA;JP;in Japanese) 
Recycling 

Preparation and activation of recoverable catalysts for the pri- 

mary coal liquefaction, 18:15027 (IA;JP;In Japanese) 
Reduction 

Hydrotreating of brown coal derived light-middle distillate.: 

Chage in catalytic activities, 18:14924 (IA;JP;In Japanese) 
Regeneration 

Hydrotreating of brown coal derived light-middle distillate. 3.: 
Characterization of deactivated catalyst, 18:15021 (IA;JP;In 
Japanese) 

Mechanisms of activation and regeneration of iron-group metal 
catalyst in carbon gasification, 18:14894 (IA;JP;ln Japanese) 

Preparation and activation of recoverable catalysts for the pri- 
mary coal liquefaction, 18:15027 (IA;JP;in Japanese) 

Rheology 

Studies on the catalysts for coal liquefaction.: Rheological stud- 

ies of coal liquefaction process, 18:14966 (IA;JP;in Japanese) 
Ruthenium 

Coprocessing of coal-derived oil and petroleum gas oil over 
ruthenium promoted molybdate catalysts, 18:14904 (IA;JP;In 
Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (IA;JP;in Japanese) 

Ruthenium Additions 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 

with ruthenium. 2, 18:14979 (IA;JP;in Japanese) 
Saturation 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 

lyst system, 18:14853 (IA;JP;ln Japanese) 
Scaling 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 

on hydrogenation reactor wall, 18:14857 (IA;JP;In Japanese) 
Sintering 

Hydrotreating of brown coal derived light-middie distillate. 3.: 
Characterization of deactivated catalyst, 18:15021 (IA;JP;In 
Japanese) 

Sodium 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 

on hydrogenation reactor wall, 18:14857 (IA;JP;in Japanese) 
Solid Wastes 

Studies on the hydroprocessing of deashed Oil. 12.: Characteri- 
zation of the used catalyst in the pilot plant (2), 18:14925 
(IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;In Japanese) 

Solubility 

Effects of catalyst concentration on coal conversion. 2.: Case of 

Mo catalyst, 18:15026 (IA;JP;In Japanese) 
Sulfates 

Catalytic effects of various catalysts in hydroprocessing of Cold 

Lake vacuum bottom, 18:15252 (IA;JP;in Japanese) 
Sulfidation 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 

on hydrogenation reactor wall, 18:14857 (IA;JP;ln Japanese) 
Sulfur 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;In 

Japanese) 





Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;in Japanese) 

Liquefaction behavior of finely pulverized coal, 
(IA;JP;in Japanese) 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (IA;JP;ln Japanese) 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 
on hydrogenation reactor wall, 18:14857 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 9.: Solvent effect on deposi- 
tion of iron catalyst on hydrogenation reactor wall, 18:14943 
(IA;JP;In Japanese) 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;in Japan- 
ese) 

Surface Energy 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;in Japanese) 

Surtace Properties 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;In Japanese) 

Suspensions 

Catalyst study on liquid-phase dehydrogenation of cyclohexane 
for thermo-regenerative fuel cell.: Liquid-phase dehydrogena- 
tion of cyclohexane with noble metal catalysts on carbon, 
18:16307 (IA;JP;in Japanese) 

Synthetic Materials 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;In Japanese) 

Reaction mechanism of coal liquefaction.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:14961 
(IA;JP;In Japanese) 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;In Japanese) 

Wondoan coal liquefaction test at 1t/d PSU, 18:14849 (IA;JP;In 
Japanese) 

Transition Elements 

Hydrogenation of aromatics over transition metal catalysts, 

18:16695 (IA;JP;in Japanese) 
Transmission Electron Microscopy 

EXAFS studies on calcium catalysts for coal gasification, 

18:14876 (IA;JP;In Japanese) 
Tungsten 

Reaction kinetics of upgrading coal-derived liquid, 18:14866 
(IA;JP;In Japanese) 

Upgrading of coal-derived distillates over highly active 
NiW/AlzO3 catalyst, 18:14981 (IA;JP;ln Japanese) 

Waste Disposal 

Preparation and activation of recoverable catalysts for the pri- 

mary coal liquefaction, 18:15027 (IA;JP;in Japanese) 
Wettability 

Structural parameters and catalytic gasification rates of Aus- 
tralian coals heat-treated at different temperaures, 18:14874 
(IA;JP;In Japanese) 

X-Ray Spectroscopy 

EXAFS studies on calcium catalysts for coal gasification, 

18:14876 (IA;JP;In Japanese) 
CATALYTIC CONVERTERS 

Oxidation on a three-way catalyst of different hydrocarbons and 
oxygenated derivatives in exhaust gases from a spark ignition 
engine, 18:16412 (R;FR;In French) 

CATALYTIC CRACKING 

Catalytic hydrocracking reaction of nascent coal voltile matter 
under high pressure in a two-stage reactor, 18:14951 
(IA;JP;in Japanese) 

CATALYTIC EFFECTS 

Catalysis of Fe and Ru on hydrogenation of polycyclic aromat- 

ics, 18:14862 (IA;JP;in Japanese) 
CATECHOL 
See PYROCATECHOL 


18:15032 


CERAMICS 
Fracture Properties 


CATHEPSIN 
See CATHEPSINS 
CATHEPSINS 
[Processing and targeting of the thiol protease aleurain]: 
Progress report, 18:17441 (R;US) 
CATION EXCHANGE CAPACITY 
See ION EXCHANGE 
CATTLE 

Straw based supplementation in a low input feeding system for 

Zebu heifers, 18:17483 (RA;XA) 
CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Fermilab Linac Upgrade: Module conditioning results, 18:16992 
(R;US) 

ccD 
See CHARGE-COUPLED DEVICES 
CEBAF ACCELERATOR 

D-state admixture and tensor force in deuteron, 18:17861 
(RA;US) 

Recirculation arcs optics, 18:16875 (R;FR) 

CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 

CELL WALL 
[Structure and biosynthesis of the mixed-linkage B-D-glucon of 
grasses]: Progress report, 18:15674 (R;US) 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (REACTOR) 

See REACTOR CELLS 
CELLULOSE 

Molecular organization in the native state of woody tissue: Stud- 
ies of tertiary structure using the Raman microprobe Solid 
State '*C NMR and biomimetic tertiary aggregates: Progress 
report, July 1, 1989-June 30, 1992, 18:15692 (R;US) 

CEMENTS 

A thermodynamic model for blended cements, 18:15362 (R;GB) 
CENTRAL NUCLEAR EN ATUCHA REACTOR 

See ATUCHA REACTOR 
CENTRAL REGION 

See USA 
CERAMIC MELTERS 

Method for making glass, 18:15478 (R;US) 
CERAMICS 

Corrosion 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 6, December 1, 1992—February 28, 
1993, 18:16541 (R;US) 

Corrosion Resistance 

Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics, 18:16578 (RA;US) 

Development of adherent coatings to reduce contact stress 
damage of ceramics, 18:16579 (RA;US) 

Crack Propagation 
X-ray computed tomographic imaging, 18:18237 (RA;US) 
Elasticity 
Nondestructive characterization, 18:16604 (RA;US) 
Fabrication 
Ceramics, 18:16516 (RA;US) 
Fatigue 
Cyclic fatigue of toughened ceramics, 18:16596 (RA;US) 
Rotor data base generation, 18:16597 (RA;US) 
Fracture Properties 

Advanced statistical concepts of fracture in brittle materials, 
18:16590 (RA;US) 

Development of microwave processing of silicon nitride compo- 
nents for advanced heat engine applications microwave 
annealing SigN, - 4 wt% Y2O3, 18:16568 (RA;US) 

Life prediction methodology, 18:16600 (RA;US) 

Testing and evaluation of advanced ceramics at high tempera- 
ture in uniaxial tension, 18:16602 (RA;US) 
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CERAMICS 
Interfaces 


interfaces 
Studies of dynamic contact of ceramics and alloys for advanced 
heat engines, 18:16588 (RA;US) 
Joining 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 18:16584 (RA;US) 
Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 18:16583 (RA;US) 
Mechanical Properties 
Ceramic mechanical 
18:16611 (RA;US) 
Elastic properties and adherence of thin films and coatings, 
18:16587 (RA:US) 
Environmental effects in toughened ceramics, 18:16601 (RA;US) 
Fracture behavior of toughened ceramics, 18:16595 (RA;US) 
IEA ANNEX Il management, 18:16609 (RA;US) 
Nanophase materials assembled from atom clusters, 18:16518 
(R;US) 
Project data base, 18:16594 (RA;US) 
Microstructure 
Material development of thick thermal barrier coating (TTBC) 
systems, 18:16581 (RA;US) 
Microstructural modeling of cracks, 18:16586 (RA;US) 
Microwave sintering of silicon nitride, 18:16566 (RA;US) 
Nondestructive Testing 
Life prediction methodology, 18:16599 (RA;US) 
NDE standards for advanced ceramics, 18:16605 (RA;US) 
Physical Properties 
Characterization of attrition milled silicon nitride powder, 
18:16564 (RA:US) 
Characterization of ceramic powders, 18:16610 (RA;US) 
IEA ANNEX Ii management, 18:16609 (RA;US) 
Physical Radiation Effects 
Improvements in materials reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held 
in Vienna, 28 November - 1 December 1989, 18:16462 (R;XA) 
Polymerization 
Nuclear magnetic resonance imaging, 18:16606 (RA;US) 
Porosity 
Wear-resistant coatings, 18:16580 (RA;US) 
Processing 
Improved processing, 18:16571 (RA;US) 
Residual Stresses 
Residual stress in ceramics and ceramic composites, 18:16559 
(R;SE) 
Service Life 
Data base and life prediction, 18:16591 (RA;US) 
Microstructural ahalysis of structural ceramics, 18:16592 (RA;US) 
Toughened ceramics life prediction, 18:16598 (RA;US) 
Synthesis 
Ceramics, 18:16516 (RA;US) 
Technology Transfer 
Technology transfer, 18:16608 (RA;US) 
Testing 
Ceramics, 18:16516 (RA;US) 
Thermal Fatigue 
[Thermal shock and thermal fatigue behavior of advanced ce- 
ramics]: Foreign trip report, November 4-15, 1992, 18:16560 
(R;US) 
Thermal Shock 
{Thermal shock and thermal fatigue behavior of advanced ce- 
ramics]: Foreign trip report, November 4-15, 1992, 18:16560 
(R;US) 
Tribology 
Materials design methodology, 18:16585 (RA;US) 
Wear Resistance 
Development of standard test methods for evaluating the wear 
performance of ceramics, 18:16589 (RA;US) 
CERIUM 144 
Metaphase chromosome aberrations as markers of radiation ex- 
posure and dose, 18:17542 (R;US) 


property test method development, 
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Studies on inorganic exchanger: 

18:16691 (R;IN) 
CERIUM COMPOUNDS 

See also CERIUM OXIDES 

Electronic structure and high pressure phase transition in LaSb 
and CeSb, 18:18226 (R;XA) 

CERIUM OXIDES 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene: Quarterly report No. 3, September 30, 
1991—December 30, 1991, 18:16704 (R;US) 

Sol-gel preparation of ion-conducting ceramics for use in thin 
films, 18:16309 (R;US) 

CERN LINAC 

Dynamics and tolerances for the CERN interdigital H LINAC, 

18:16981 (R;FR) 
CESIUM 134 

On temporal variation of Ceasium isotopes activities in airborne 

and fallout, 18:17270 (R;VN) 
CESIUM 137 

An intercomparison of sampling techniques among five Euro- 
pean laboratories for measurements of radiocaesium in 
upland pasture and soil, 18:17356 (R;DK) 

Chernobyl: Final report on NINA’s radioecological programme 
1986 to 1990, 18:17344 (R;NO;In Norwegian) 

Contamination measurements in Austria and Germany, 
18:17425 (R;AT;in German) 

Environmental monitoring of subsurface low-level waste disposal 
facilities at Oak Ridge National Laboratory, 18:15353 (R;US) 

Monitoring of radionuclides in the Baltic Sea in 1988: Supple- 
ment 1 to Annual Report STUK-A-89, 18:17434 (R;Fl) 

On temporal variation of Ceasium isotopes activities in airborne 
and fallout, 18:17270 (R;VN) 

CESIUM 137 TARGET 

Modelling of long-living radioactive wastes radiation decontami- 
nation by irradiation with protons of middle energies, 
18:18066 (R;UA;In Russian) 

CESR STORAGE RING 
Emittance measurements of CESR using the emitted radiation 
trom a short-period undulator, 18:17038 (RA;US) 
CFC 
See CHLOROFLUOROCARBONS 
CFFF 
See MHD GENERATOR CFFF 
CHALK RIVER NUCLEAR LABS 
Progress report physical sciences - TASCC division - 1991 July 
01 -December 31, 18:18543 (R;CA) 
CHANNELING 
See also ELECTRON CHANNELING 
ION CHANNELING 
POSITRON CHANNELING 
PROTON CHANNELING 

Channeling in S/GeSi stressed superlattices grown by MLE 
method, 18:18252 (IA;RU;in Russian) 

On possibility of one-frequency generation of quasi- 
characteristic radiation in coherent channeling conditions in 
crystals, 18:18283 (IA;RU;In Russian) 

Quasichanneling as a method of crystal structure investigation, 
18:18257 (IA;RU;In Russian) 

CHARGE-COUPLED DEVICES 

An x-ray detector for time-resolved studies, 18:16961 (RA;US) 

Programmable CCD imaging system for synchrotron radiation 
studies, 18:16960 (RA;US) 

CHARGED PARTICLES 
See aiso ALPHA PARTICLES 
BETA PARTICLES 
IONS 

On the possible un observability of the Wu-Yang phase factor in 
curved space, 18:17666 (R;UA;In Russian) 

Polarized field fluctuations, 18:18270 (IA;RU;in Russian) 

Slowing-down of relativistic charged particle with nonequilibrium 
Coulomb field in medium, 18:18267 (IA;RU;In Russian) 

Studies of the ionization energy loss in the DELPH! TPC and 
the identification of quark and gluon jets in hadronic events at 
LEP, 18:17993 (R;SE) 


zirconium antimonate, 





CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 
Lessons on algebraic methods in optics, 18:16883 (R;IT;In Italian) 
CHARGED-PARTICLE TRANSPORT THEORY 

On radio frequency wave induced radial transport and wave he- 
licity, 18:18417 (R;CS) 

Phase-space formalism and charged beam transport, 18:16888 
(R;IT) 

CHARS 
Adsorption 

CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;In 

Japanese) 
Adsorption Heat 

Structural parameters and catalytic gasification rates of Aus- 
tralian coals heat-treated at different temperaures, 18:14874 
(IA;JP;in Japanese) 

Bituminous Coal 

Interaction of char and ash in CO2 gasification at high tempera- 

ture, 18:14870 (IA;JP;In Japanese) 
Calcium 

Effect of coexistent gas on CO2 gasification of Ca-loaded char, 

18:15007 (IA;JP;in Japanese) 
Chemical Analysis 

Work plan for “Production of mild gasification co-products” 

project, 18:15050 (R;US) 
Chemical Properties 

Effects of heating rate on coal carbonization. 2, 18:15013 

(IA;JP;In Japanese) 
Chemical Reaction Kinetics 

Coal combustion: Effects of process conditions on char reactiv- 
ity: Quarterly technical report No. 5, September 1, 
1992—December 1, 1992, 18:15187 (R;US) 

Coal 

Effectiveness of metals on SO2 gasification of coal char, 

18:15008 (IA;JP;in Japanese) 
Coal Gasification 

Effect of coexistent gas on CO2 gasification of Ca-loaded char, 
18:15007 (IA;JP;In Japanese) 

Image characteristics of char for gasification, 18:14982 (IA;JP;In 
Japanese) 

Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;in Japanese) 

Combustion 

Coal combustion science quarterly progress report, July— 
September 1992, 18:15196 (R;US) 

Coal combustion: Effects of process conditions on char reactiv- 
ity: Quarterly technical report No. 5, September 1, 
1992—December 1, 1992, 18:15187 (R;US) 

Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;In Japanese) 

Crystal Structure 

Structural parameters and catalytic gasification rates of Aus- 
tralian coals heat-treated at different temperaures, 18:14874 
(IA;JP;in Japanese) 

Cyclone Separators 

Development of new type char recycle technology for coal gasi- 

fier using the injector system, 18:15012 (IA;JP;In Japanese) 
Electron Microscopes 

Interaction of char and ash in CO2 gasification at high tempera- 

ture, 18:14870 (IA;JP;in Japanese) 
Fluidized-Bed Combustion 

Characterizing and modeling combustion of mild-gasification 
chars in pressurized fluidized beds, 18:15091 (R;US) 

Cross-flow filter performance with second-generation PFBC car- 
bonizer fuel gas, 18:15178 (R;US) 

Gasification 

Effectiveness of metals on SO2 gasification of coal char, 

18:15008 (IA;JP;In Japanese) 


CHEMICAL COMPOSITION 


impregnation 

Structural parameters and catalytic gasification rates of Aus- 
tralian coals heat-treated at different temperaures, 18:14874 
(IA;JP;in Japanese) 

Interference 

Interaction of char and ash in CO2 gasification at high tempera- 

ture, 18:14870 (IA;JP;ln Japanese) 
Loading 

Effect of coexistent gas on CO2 gasification of Ca-loaded char, 

18:15007 (IA;JP;in Japanese) 
Materials Recovery 

Development of new type char recycle technology for coal gasi- 

fier using the injector system, 18:15012 (IA;JP;ln Japanese) 
Microstructure 

Interaction of char and ash in CO2 gasification at high tempera- 

ture, 18:14870 (IA;JP;In Japanese) 
Physical Properties 

Effects of heating rate on coal carbonization. 2, 18:15013 

(IA;JP;in Japanese) 
Porosity 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 15 March 1992-15 June 1992, 
18:15135 (R;US) 

Coal combustion: Effects of process conditions on char reactiv- 
ity: Quarterly technical report No. 5, September 1, 
1992—December 1, 1992, 18:15187 (R;US) 

Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;in Japanese) 

Structural parameters and catalytic gasification rates of Aus- 
tralian coals heat-treated at different temperaures, 18:14874 
(IA;JP;in Japanese) 

Rheology 

Image characteristics of char for gasification, 18:14982 (IA;JP;In 

Japanese) 
Sampling 

Work plan for “Production of mild gasification co-products” 

project, 18:15050 (R;US) 
Surface Area 

CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;In 
Japanese) 

Temperature Range 1000-4000 K 

Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;in Japanese) 

Thermal Gravimetric Analysis 

Interaction of char and ash in CO2 gasification at high tempera- 

ture, 18:14870 (IA;JP;in Japanese) 
Transmission Electron Microscopy 

EXAFS studies on calcium catalysts for coal gasification, 

18:14876 (IA;JP;In Japanese) 
X-Ray Spectroscopy 
EXAFS studies on calcium catalysts for coal gasification, 
18:14876 (IA;JP;in Japanese) 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
ELECTRON MICROPROBE ANALYSIS 

Analytical chemistry methods for metallic core components: Re- 
vision March 1985, 18:15975 (R;US) 

Assessment of the hazard to mountain forests by means of indi- 
cator plants, 18:17574 (RA;DE;in German) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;in Japanese) 

CHEMICAL BONDS 

Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, November 1, 1992—January 31, 
1993, 18:15060 (R;US) 

CHEMICAL COMPOSITION 

Characteristics of reversed phase (ODS) HPLC separation of 
aromatic compound classes separated normal phase (NH2) 
HPLC for coal liquefaction oil, 18:14959 (IA;JP;in Japanese) 

Prediction of coal ash melting temperature based on thermody- 
namics, 18:15109 (IA;JP;in Japanese) 
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CHEMICAL EFFLUENTS 


CHEMICAL EFFLUENTS 

Oak Ridge Reservation environmental report for 1991: Volume 
1, Narrative, summary, and conclusions, 18:17326 (R;US) 

Oak Ridge Reservation environmental report for 1991: Volume 
2, Data presentation, 18:17327 (R;US) 

CHEMICAL ENGINEERING 

Coupled nonlinear systems, 
18:18570 (RA;US) 

CHEMICAL EXPLOSIVES 
See also SHAPED CHARGES 
TATB 

4. International symposium on analysis and detection of explo- 
sives, Jerusalem (Israel): Program and abstracts, 18:16677 
(I;IL) 

A toxological study of 3,6-BiS(3,5-Dimethyl-1-1-Pyrazolyl)1,2- 
Dihydro-1 ,2,4,5-Tetrazine, 18:17594 (R;US) 

Calibrating the BKW-EOS with a large product species data 
base and measured C-J properties, 18:17205 (R;US) 

Destruction of high explosives and wastes containing high ex- 
plosives using the Molten Salt Destruction Process, 18:17287 
(R;US) 

Los Alamos experimental capabilities: Ancho Canyon high ex- 
plosives and pulse power facilities, 18:17203 (R;US) 

Molecular composition, structure, and sensitivity of explosives, 
18:17200 (R;US) 

Plane Shock Generator Explosive Lens: PH 13-8 Mo stainless 
steel versus 4340 steel shock wave separators and LX-13 
versus PBX-9501 explosive particle velocity-time profiles, 
18:17207 (R;US) 

Powder x-ray diffraction patterns of energetic materials for use 
as reference standards, 18:17204 (R;US) 

Primary skin irritation studies of Methyl 2-[Hydroxymethyl] Acry- 
late, 18:17593 (R;US) 

The importance of sterically hindered shear in determining the 
sensitivity of explosive crystals, 18:17201 (R;US) 

CHEMICAL INDUSTRY 

Integration of redesign methodoligies for chemical processes, 
18:16743 (RA:US) 

Turning green: Pollution prevention opportunities beyond fertiliz- 
ers and agrichemicals, 18:16376 (R;US) 

CHEMICAL LASERS 

New fluid dynamic experimental techniques in chemical laser re- 
search: Final report, 18:16843 (R;US) 

Short-wavelength chemical lasers: Final report, 18:16846 (R;US) 

CHEMICAL PHYSICS 

Neural network simulations on massively parallel computers: 

Applications in chemical physics, 18:18161 (R;US) 
CHEMICAL PLANTS 

Biological assessment for the remedial action at the chemical 
plant area of the Weldon Spring site, 18:15578 (R;US) 

Dynamic PLS modelling for process control, 18:16745 (RA;US) 

Off-site population radiological dose and risk assessment for po- 
tential airborne emissions from the Weldon Spring Site, 
18:17223 (R;US) 

Optimization of batch chemical processes, 18:16744 (RA;US) 

Scheduling, design, and synthesis of multiproduct batch pro- 
cesses, 18:16746 (RA;US) 

Waste minimization at the source, 18:16801 (RA;US) 

CHEMICAL PREPARATION 

Effect of chemical treatment on the chemical structure of coals (ef- 
fects on the pyridine extraction), 18:15113 (IA;JP;in Japanese) 

Mechanisms of activation and regeneration of iron-group metal 
catalyst in carbon gasification, 18:14894 (IA;JP;in Japanese) 

CHEMICAL REACTION KINETICS 

Coal liquefaction reaction mechanism and coal reactivity based on 
hydrogenation characteristics, 18:14971 (IA;JP;in Japanese) 

Coking reaction mechanism of asphaltenes derived from Ak- 
abira coal, 18:14968 (IA;JP;In Japanese) 

Determination of reaction model from TPR measurement of coal 
gasification, 18:14892 (IA;JP;In Japanese) 

Kinetics of Wandoan coal liquefaction in a flow reactor, 
18:14938 (iA;JP;in Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;in Japanese) 


universality and applications, 
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Measures of electrochemical and photochemical reduction of 
CO2, 18:16229 (IA;JP;in Japanese) 

Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on moleqular weight distri- 
bution, 18:14897 (IA;JP;ln Japanese) 

CHEMICAL REACTIONS 

See also ALKYLATION 
CHEMISORPTION 
CORROSION 
DEALKYLATION 
DECOMPOSITION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
METHANATION 
OXIDATION 
PHOTOCHEMICAL REACTIONS 
POLYMERIZATION 

Changes in molecular composition of flash pyrolysis tar by sec- 
ondary reaction, 18:15020 (IA;JP;in Japanese) 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;in Japanese) 

Determination of reaction model from TPR measurement of coal 
gasification, 18:14892 (IA;JP;In Japanese) 

On-line process control monitoring system, 18:18618 (R;US) 

PHREEQM-2D: A computer model to calculate geochemical re- 
actions during transport of groundwater; model description and 
application to the Utrecht University ATES, 18:16167 (RA;US) 

CHEMICAL REACTORS 
Bcl Process 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 

on hydrogenation reactor wall, 18:14857 (IA;JP;in Japanese) 
Bench-Scale Experiments 

Study on flash hydropyrolysis of coal. 3.: Hydropyrolysis of Tai- 

hetyo coal, 18:14952 (IA;JP;in Japanese) 
Chemical Reactions 

Local progress of reactions in a jetting fluidized bed coal gasi- 
fier: effects of nozzle diameter and bed temperature, 
18:14954 (IA;JP;In Japanese) 

Circular Configuration 

Reaction in the grid zone of a fluidized bed coal gasifier, 

18:14872 (IA;JP;in Japanese) 
Cleaning 

Process waste assessment for reactor cleaning: Final report, 

18:16362 (R;US) 
Coal Gasification 

Estimation of temperature for coal gasification, 
(IA;JP;In Japanese) 

Local progress of reactions in a jetting fluidized bed coal gasi- 
fier: effects of nozzle diameter and bed temperature, 
18:14954 (IA;JP;In Japanese) 

Reaction in the grid zone of a fluidized bed coal gasifier, 
18:14872 (IA;JP;in Japanese) 

Coal Rank 

Estimation of temperature for coal gasification, 

(IA;JP;In Japanese) 
Conversion Ratio 
Estimation of temperature for coal gasification, 
(IA;JP;in Japanese) 
Deposits 
Coal liquefaction test at 1t/d PSU, 18:14994 (IA;JP;In Japanese) 
Design 

Design of a periodically operated SCR reactor, 18:17262 

(RA;DE;in German) 
Diftusers 

Reaction in the grid zone of a fluidized bed coal gasifier, 

18:14872 (IA;JP;In Japanese) 
Entrainment 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;in 
Japanese) 


18:14871 


18:14871 


18:14871 





Equipment interfaces 

Kinetics of Wandoan coal liquefaction in a flow reactor, 

18:14938 (IA;JP;In Japanese) 
Fluidized Beds 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;in 
Japanese) 

Local progress of reactions in a jetting fluidized bed coal gasi- 
fier: effects of nozzle diameter and bed temperature, 
18:14954 (IA;JP;In Japanese) 

Reaction in the grid zone of a fluidized bed coal gasifier, 
18:14872 (IA;JP;In Japanese) 

Gas Flow 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;Iin 
Japanese) 

Heat Losses 

Estimation of temperature for coal gasification, 

(IA;JP;In Japanese) 
Hydrocracking 

Study on flash hydropyrolysis of coal. 3.: Hydropyrolysis of Tai- 

heiyo coal, 18:14952 (IA;JP;in Japanese) 
Jets 

Local progress of reactions in a jetting fluidized bed coal gasi- 
fier: effects of nozzle diameter and bed temperature, 
18:14954 (IA;JP;In Japanese) 

Mathematical Models 

Scaledown of three-phase ebullieted bed reactors for bitumen 

hydrotreating, 18:15259 (R;US) 
Nozzles 

Local progress of reactions in a jetting fluidized bed coal gasi- 
fier: effects of nozzle diameter and bed temperature, 
18:14954 (IA;JP;In Japanese) 

Reaction in the grid zone of a fluidized bed coal gasifier, 
18:14872 (IA;JP;ln Japanese) 

Optimization 

Optimization of reactor configuration in coal liquefaction: Fourth 
quarterly report, 1 July 1992-30 September 1992, 18:15066 
(R;US) 

Packed Beds 

Factors controlling gasification reactivity of coal at high tempera- 
ture, 18:14983 (IA;JP;In Japanese) 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;in 
Japanese) 

Studies on the hydroprocessing of deashed oil. 11.: Effect of 
conditions producing CLB on the secondary hydrogenation, 
18:14974 (IA;JP;in Japanese) 

Pyrolytic Gases 

Estimation of temperature for coal gasification, 

(IA;JP;In Japanese) 
Retention 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;In 
Japanese) 

Scale Control 

Studies on brown coal liquefaction. 15.: Deposition of NaCl on 

reactor wall, 18:15002 (IA;JP;In Japanese) 
Screens 

Reaction in the grid zone of a fluidized bed coal gasifier, 

18:14872 (IA;JP;In Japanese) 
Sodium Chlorides 

Studies on brown coal liquefaction. 15.: Deposition of NaCl on 

reactor wall, 18:15002 (IA;JP;in Japanese) 
Temperature Distribution 

Estimation of temperature for coal gasification, 

(IA;JP;In Japanese) 
Temperature Gradients 

Kinetics of Wandoan coal liquefaction in a flow reactor, 

18:14938 (IA;JP;In Japanese) 
Tetralin 

Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 

on hydrogenation reactor wall, 18:14857 (IA;JP;in Japanese) 


18:14871 


18:14871 


18:14871 


CHICKENS 


Walls 
Estimation of temperature for coal gasification, 
(IA;JP;In Japanese) 
Studies on brown coal liquefaction. 15.: Deposition of NaCi on 
reactor wall, 18:15002 (IA;JP;in Japanese) 
Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 
on hydrogenation reactor wall, 18:14857 (IA;JP;In Japanese) 
CHEMICAL VAPOR DEPOSITION 
A review of metalorganic chemical vapor deposition of high- 
temperature superconducting thin films, 18:18334 (R;US) 
In SITU cars diagnostics/modelling of PACVD processes, 
18:16748 (RA;US) 
Investigation and application of microwave electron cyclotron res- 
onance plasma physical vapour deposition, 18:18239 (R;CN) 
CHEMICAL WARFARE AGENTS 
Feasibility of electrospray ionization mass spectrometry for CW 
agent degradation product identification, 18:17219 (R;US) 
CHEMICAL WASTES 
See also CHEMICAL EFFLUENTS 
Chemical health risk assessment for hazardous and mixed 
waste management units at Lawrence Livermore National 
Laboratory: Volume 2, Appendices, 18:15624 (R;US) 
Geophysics: Building E5282 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 18:15579 (R;US) 
Geophysics: Building E5375 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 18:15580 (R;US) 
Process waste assessment for reactor cleaning: Final report, 
18:16362 (R;US) 
Program flowcharts as a decision-making aid in hazardous 
waste cleanup at Superfund sites, 18:16217 (R;US) 
Waste minimization at the source, 18:16801 (RA;US) 
CHEMISORPTION 
Chemical sorption databases developed as part of HMIP risk 
assessment methodology: an overview, 18:15378 (R;GB) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
GEOCHEMISTRY 
RADIOCHEMISTRY 
SOIL CHEMISTRY 
WATER CHEMISTRY 
Development and testing of a Science and Engineering Fair 
Self-Help Development Program: Results of the pilot program 
in three middie schools, 18:18541 (R;US) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERNOBYLSK-1 REACTOR 
An estimation of system efficiency of automatic power control of 
RBMK-1000 at spontaneous moving of rods of control and 
protection system (CPS), 18:16021 (R;UA;in Russian) 
CHERNOBYLSK-2 REACTOR 
An estimation of system efficiency of automatic power control of 
RBMK-1000 at spontaneous moving of rods of control and 
protection system (CPS), 18:16021 (R;UA;Iin Russian) 
CHERNOBYLSK-4 REACTOR 
"Hot" particles generated by the Chemobyl Nuclear Power Plant 
accident and their oncogenic hazard, 18:17532 (R;UA;In Rus- 
sian) 
Contamination measurements 
18:17425 (R;AT;in German) 
CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHICKENS 
Control of Salmonella and other pathogenic and spoilage mi- 
croorganisms in poultry by gamma and electron irradiation: A 
review, 18:17471 (R;CA) 
Irradiation of poultry meat and its products: A compilation of tech- 
nical data for its authorization and control, 18:17481 (R;XA) 
Radiation sterelization of chicken dejections for their incorpora- 
tion in animal feed, 18:17491 (R;DZ) 


18:14871 


in Austria and Germany, 
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CHINA 


CHINA 
See also TAIWAN 
Energy conservation, present status and prospects in China, 
18:16261 (IA;ES) 
Global warming and options for China: energy and environmen- 
tal policy profile, 18:15156 (R;AT) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM HYDROXIDES 
CHLORIDES 
See also HELIUM CHLORIDES 
NEON CHLORIDES 
RUBIDIUM CHLORIDES 
SODIUM CHLORIDES 
Moisture content and recharge estimates at the Yakima Barri- 
cade borehole, 18:15440 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
Immunological techniques as tools to characterize the subsur- 
face microbial community at a trichloroethylene contaminated 
site, 18:17387 (R;US) 
Technology demonstration assessment report for X-231B (Part 
1) and summary of closure activities (Part 2), 18:15620 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 
See aiso POLYCHLORINATED BIPHENYLS 
Studies on brown coal liquefaction. 8.: De-chiorination of or- 
ganic chlorine compound, 18:14942 (IA;JP;in Japanese) 
CHLORINE 
Strong-field dissociation dynamics, 18:18174 (R;US) 
The treatment of iodine and chlorine chemistry in the risk assess- 
ment of deep radioactive waste disposal, 18:15375 (R;GB) 
CHLORINE 36 
Using isotope °C! to study utilization of Cl by crops and distri- 
bution and movement of Cl in soil, 18:17303 (R;CN) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLOROFLUOROCARBONS 
ECM (Environmentally Conscious Manufacturing) newsletter, 
April 1992: information on environmentally conscious manu- 
facturing processes, 18:16372 (R;US) 
Recovery of CFCs from refrigeration equipment: Current pro- 
cesses, 18:17284 (R;SE) 
CHLOROPHYLL 
Analysis of chlorophyll mutations induced by +-rays in barley 
(hordeum vulgare), 18:17502 (R;CN;in Chinese) 
Physiological and biochemical investigations into the yellowing 
of spruce at higher altitudes. Pt. 5. Effects of combined stress 
at the Freudenstadt site and of single stress factors on com- 
ponents of the photosynthetic apparatus, 18:17578 (RA;DE;In 
German) 
CHLOROPHYLL-BINDING PROTEINS 
Model photo reaction centers via genetic engineering, 18:15715 
(R;US) 
CHLOROPLASTS 
Transposon-induced nuclear mutations that alter chloroplast 
gene expression: Annual report, September 1, 1991—August 
31, 1992, 18:15719 (R;US) 
CHOPPERS (BEAM) 
See BEAM PULSERS 
CHROMATES 
Closure plan for the Test Area North-726 chromate water stor- 
age and Test Area North-726A chromate treatment units: 
Revision 1, 18:15379 (R;US) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMATOGRAPHY 
See also GEL PERMEATION CHROMATOGRAPHY 
Elution behavior of coal extracts in the size exclusion chro- 
matography with pyridine as a mobile phase, 18:15096 
(IA;JP;in Japanese) 
Size excusion chromatography using columns packed with this 
extracted residues of coals, 18:15116 (IA;JP;in Japanese) 
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CHROMIUM 

An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 

Laboratory evaluation of the in situ chemical treatment ap- 
proach for remediation of Cr(Vl)-contaminated soils and 
groundwater, 18:17385 (R;US) 

Magnetic susceptibility of V, Cr, Mn and Mo: Magnetism in Cr 
and Mn, 18:16466 (R;XA) 

Remediation of groundwater containing radionuclides and 
heavy metals using ion exchange and the AlgaSORB® 
biosorbent system: Final report, 18:15586 (R;US) 

Use of charged particle accelerators for iraitation and study of ir- 
radiation influence on mechanical properties of nuclear and 
thermonuclear reactor materials: Part 2, 18:16487 (R;UA;In 
Russian) 

CHROMIUM ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
ALLOY-NI54MO17CR16FE6W4 
ALLOY-NI59CR30FE9 
ALLOY-NI73CR15FE7TI3 
ALLOY-NI76CR15FE8 
STEEL-CRMOV 

The complex action of major solutes on radiation induced 

swelling of Fe-Cr-Ni austenitic alloys, 18:16501 (R;US) 
CHROMIUM COMPLEXES 

Study of intermediates from transition metal excited-state 
electron- transfer reactions: Progress report, January 1, 
1992—March 31, 1993, 18:16718 (R;US) 

CHROMIUM OXIDES 

Effects of composition on sintering of current interconnects in 
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conversion, 18:15017 (IA;JP;In Japanese) 
Flash pyrolysis of coal swollen by polar solvent vapors, 
18:15016 (IA;JP;in Japanese) 
Viscosity 
Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of coal concentration on product yield, 
18:14847 (IA;JP;in Japanese) 
Vitrinite 
Research on yields and properties of the coal carbonization 
products, 18:15081 (IA;JP;ln Japanese) 
Volatile Matter 
Research on yields and properties of the coal carbonization 
products, 18:15081 (IA;JP;In Japanese) 
Study on evaluation of combustibility of coal, 18:15164 (IA;JP;in 
Japanese) 
Volume 
Estimation of strength distribution of non-covalent bondings in 
coal through the swelling of coal by solvent vapors, 18:15015 
(IA;JP;in Japanese) 
Water 
Analysis of CWS stabilities adding polysaccharides from model 
particle simulation, 18:14880 (IA;JP;in Japanese) 
Weight 
Estimation of strength distribution of non-covalent bondings in 
coal through the swelling of coal by solvent vapors, 18:15015 
(IA;JP;in Japanese) 
Wyoming 
Examination for the viscoelasticity of coal slurries and swelling 
degree of coals, 18:14995 (IA;JP;in Japanese) 
X-Ray Diffraction 
Na-bearing minerals in the Ikeshima coals, 18:15123 (IA;JP;In 
Japanese) 
X-Ray Fluorescence Analysis 
Na-bearing minerals in the Ikeshima coals, 18:15123 (IA;JP;In 
Japanese) 
Yields 
Adsorption ability of coals treated by alkaline metal salts. 2, 
18:15094 (IA;JP;In Japanese) 
COAL EXTRACTS 
Elution behavior of coal extracts in the size exclusion chro- 
matography with pyridine as a mobile phase, 18:15096 
(IA;JP;In Japanese) 
Measurements of carbon distribution of coal extracts by CP/MAS 
13C-NMR spectroscopy, 18:15121 (IA;JP;in Japanese) 
Research on yiekis and properties of the coal carbonization 
products, 18:15081 (IA;JP;in Japanese) 
Utilization fo coal-derived middle and heavy distilaltes as chemi- 
cals, 18:15095 (IA;JP;ln Japanese) 
COAL FINES 
Engineering development of advanced physical fine coal clean- 
ing technoigies: Froth flotation: Quarterly technical progress 





report No. 10, January 1, 1991—March 31, 1991, 18:14824 
(R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 12, July 1, 1991—September 30, 1991, 18:14821 
(R;US) 

Evaluation of coal grindability, 18:15165 (IA;JP;In Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;In Japanese) 

COAL GAS 

Analyses of reaactions in the grid zone of a jetting fluidized bed 
coal gasifier, 18:15009 (IA;JP;In Japanese) 

Hot gas desulfurization capacity of iron oxide-based naturally 
occurring minerals, 18:14878 (IA;JP;In Japanese) 

Simultaneous desulfurization of coal gasification by using Ca 
containing sorbents, 18:14877 (IA;JP;in Japanese) 

COAL GASIFICATION 
See also FLASH HYDROPYROLYSIS PROCESS 
TEXACO GASIFICATION PROCESS 

ENCOAL Mild Coal Gasification project: Technical progress re- 
port No. 7, April 1, 1992—June 30, 1992, 18:15053 (R;US) 

Silica membranes for hydrogen separation from coal gas: Quar- 
terly progress report, September 1, 1992—-November 30, 
1992, 18:15661 (R;US) 

Bench-Scale Experiments 

Observation of coal particles behavior on high temperature gasi- 

fication, 18:14950 (IA;JP;in Japanese) 
Biotechnology 

Development of biological coal gasification (MicGAS process): 

Tenth Quarterly report, 18:15049 (R;US) 
Calcium Carbonates 

Effect of coexistent gas on CO2 gasification of Ca-loaded char, 

18:15007 (IA;JP;in Japanese) 
Calcium Oxides 

Effect of coexistent gas on CO2 gasification of Ca-loaded char, 

18:15007 (IA;JP;in Japanese) 
Carbon Dioxide 

CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;in 
Japanese) 

Effect of coexistent gas on CO2 gasification of Ca-loaded char, 
18:15007 (IA;JP;in Japanese) 

Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;in Japanese) 

Catalysts 

Steam gasification of carbon: Catalyst properties: Final report, 
September 15, 1988—October 31, 1992, 18:15057 (R;US) 

The role of catalyst precursor anions in coal gasification: Fifth 
quarterly report, 18:15068 (R;US) 

Chars 

Factors controlling gasification reactivity of coal at high tempera- 
ture, 18:14983 (IA;JP;In Japanese) 

Work plan for “Production of mild gasification co-products” 
project, 18:15050 (R;US) 

Chemical Activation 

Effect of coexistent gas on CO2 gasification of Ca-loaded char, 

18:15007 (IA;JP;in Japanese) 
Chemical Reaction Kinetics 

Gasification property of coals by maceral, 18:14869 (IA;JP;In 
Japanese) 

Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;ln Japanese) 

Coal 

Gasification property of coals by maceral, 18:14869 (IA;JP;In 

Japanese) 
Coal Liquids 

Characterizing and modeling combustion of mild-gasification 
chars in pressurized fluidized beds, 18:15091 (R;US) 

Evaluation of coal pretreatment prior to co-processing, 
18:15046 (R;US) 

Production of mild gasification co-products project: Fourth quar- 
terly technical progress report, [October 1, 1992—December 
31, 1992], 18:15051 (R;US) 

Work plan for “Production of mild gasification co-products” 
project, 18:15050 (R;US) 


COAL GASIFICATION PLANTS 
Grids 


Coal Rank 
Factors controlling gasification reactivity of coal at high tempera- 
ture, 18:14983 (IA;JP;in Japanese) 
Conversion Ratio 
Observation of coal particles behavior on high temperature gasi- 
fication, 18:14950 (IA;JP;In Japanese) 
Entrainment 
Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;in Japanese) 
Observation of coal particles behavior on high temperature gasi- 
fication, 18:14950 (IA;JP;In Japanese) 
Fluid Flow 
Interaction of char and ash in CO2 gasification at high tempera- 
ture, 18:14870 (IA;JP;In Japanese) 
Hydrogen 
Effect of coexistent gas on CO2 gasification of Ca-loaded char, 
18:15007 (IA;JP;In Japanese) 
Meetings 
Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 1, 
18:15054 (R;US) 
Performance 
Gasification property of coals by maceral, 18:14869 (IA;JP;In 
Japanese) 
Temperature Range 1000-4000 K 
Effect of coexistent gas on CO2 gasification of Ca-loaded char, 
18:15007 (IA;JP;in Japanese) 
Factors controlling gasification reactivity of coal at high tempera- 
ture, 18:14983 (IA;JP;in Japanese) 
Thermal Gravimetric Analysis 
CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;In 
Japanese) 
Gasification property of coals by maceral, 18:14869 (IA;JP;in 
Japanese) 
COAL GASIFICATION PLANTS 
Air Flow 
Development of new type char recycle technology for coal gasi- 
fier using the injector system, 18:15012 (IA;JP;ln Japanese) 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;in Japanese) 
Coal Rank 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;In Japanese) 
Combustion Chambers 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;In Japanese) 
Combustors 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;in Japanese) 
Construction 
ENCOAL Mild Coal Gasification project: Technical progress re- 
port No. 6, January 1, 1992—March 31, 1992, 18:15052 (R;US) 
ENCOAL Mild Coal Gasification project: Technical progress re- 
port No. 7, April 1, 1992—June 30, 1992, 18:15053 (R;US) 
Entrainment 
Development of new type char recycle technology for coal gasi- 
fier using the injector system, 18:15012 (IA;JP;In Japanese) 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;In Japanese) 
Fluidized Beds 
Analyses of reaactions in the grid zone of a jetting fluidized bed 
coal gasifier, 18:15009 (IA;JP;in Japanese) 
Fuel-Air Ratio 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;in Japanese) 
Grids 
Analyses of reaactions in the grid zone of a jetting fluidized bed 
coal gasifier, 18:15009 (IA;JP;in Japanese) 
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COAL GASIFICATION PLANTS 
Hoppers 


Hoppers 

Development of new type char recycle technology for coal gasi- 

fier using the injector system, 18:15012 (IA;JP;In Japanese) 
Mathematical Models 

Analyses of reaactions in the grid zone of a jetting fluidized bed 

coal gasifier, 18:15009 (IA;JP;ln Japanese) 
Operation 

Development of new type char recycle technology for coal gasi- 

fier using the injector system, 18:15012 (IA;JP;in Japanese) 
Oxygen 

Analyses of reaactions in the grid zone of a jetting fluidized bed 

coal gasifier, 18:15009 (IA;JP;in Japanese) 
Pressurization 

Development of new type char recycle technology for coal gasi- 
fier using the injector system, 18:15012 (IA;JP;In Japanese) 

Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;in Japanese) 

Shutdown 

Development of new type char recycle technology for coal gasi- 

fier using the injector system, 18:15012 (IA;JP;In Japanese) 
Simulation 

Analyses of reaactions in the grid zone of a jetting fluidized bed 

coal gasifier, 18:15009 (IA;JP;In Japanese) 
Staged Combustion 

Development of new type char recycle technology for coal gasi- 
fier using the injector system, 18:15012 (IA;JP;In Japanese) 

Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;In Japanese) 

Start-Up 

Development of new type char recycle technology for coal gasi- 
fier using the injector system, 18:15012 (IA;JP;in Japanese) 

ENCOAL Mild Coal Gasification project: Technical progress re- 
port No. 7, April 1, 1992—June 30, 1992, 18:15053 (R;US) 

Waste Water 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, September 2, 1992—December 1, 1992, 
18:15147 (R;US) 

COAL INDUSTRY 
Structural changes in the Polish hard coal mining industry, 
18:14818 (IA;ES) 
COAL LIQUEFACTION 
See also BCL PROCESS 
FLASH HYDROPYROLYSIS PROCESS 
TSL PROCESS 

Initial study of coal pretreatment and coprocessing, 18:15045 

(R;US) 
Anthracene 

Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Australia 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (IA;JP;in Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;In Japanese) 

Solvent de-ashing of CLB. 4.: Effect of CLB concentration in 
feed slurry on performance of solvent de-ashing using a con- 
tinuous system, 18:14854 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 12.: Behavior of brown coal 
liquefaction under high temperature and low pressure condi- 
tion, 18:14946 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (IA;JP;ln Japanese) 

Studies on brown coal liquefaction. 15.: Deposition of NaCl on 
reactor wall, 18:15002 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 16.: Behavior of brown coal 
during liquefaction in the preheater and each reactor of the pi- 
lot plant, 18:15003 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;In Japanese) 
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Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (IA;JP;ln Japanese) 


Autoclaves 

Coal liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;In 
Japanese) 

Effect of intermolecular cohesion on coal liquefaction, 18:15126 
(IA;JP;In Japanese) 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 
18:14939 (IA;JP;In Japanese) 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (IA;JP;In Japanese) 

Preliminary study on fixed bed coal liquefaction, 18:14896 
(IA;JP;In Japanese) 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 15.: Deposition of NaCl on 
reactor wall, 18:15002 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;In Japanese) 


Bench-Scale Experiments 
Study on coal liquefaction by 0.1t/d bench scale unit of NEDO! 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;in Japanese) 
Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of coal concentration on product yield, 
18:14847 (IA;JP;in Japanese) 


Bituminous Coai 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 

Fundamental studies for NEDOL process improvement, 
18:14993 (IA;JP;In Japanese) 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;in Japanese) 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of coal concentration on product yield, 
18:14847 (IA;JP;in Japanese) 

Study on coal liquefaction operation by itd PSU, 18:14848 
(IA;JP;In Japanese) 


Bottoming Cycles 
Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (iA;JP;In Japanese) 
Liquefaction of Victorian brown coal. 12.: Effects of bottom recy- 
cle and reaction conditions on liquefaction reaction, 18:14997 
(IA;JP;in Japanese) 


Brown Coal 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;iIn 
Japanese) 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 

Design of complete conversion of brown coal by deashing pre- 
treatment, 18:15038 (IA;JP;In Japanese) 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (IA;JP;In Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;In Japanese) 
Solvent de-ashing of CLB. 4.: Effect of CLB concentration in 
feed slurry on performance of solvent de-ashing using a con- 

tinuous system, 18:14854 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 12.: Behavior of brown coal 
liquefaction under high temperature and low pressure condi- 
tion, 18:14946 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 13.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:14947 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (IA;JP;ln Japanese) 

Studies on brown coal liquefaction. 15.: Deposition of NaCl on 
reactor wall, 18:15002 (IA;JP;In Japanese) 





Studies on brown coal liquefaction. 16.: Behavior of brown coal 
during liquefaction in the preheater and each reactor of the pi- 
lot plant, 18:15003 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 5.: Pyrolysis of metal car- 
boxylate salt, 18:14898 (IA;JP;in Japanese) 


Carboxylic Acid Salts 

Studies on brown coal liquefaction. 5.: Pyrolysis of metal car- 

boxylate salt, 18:14898 (IA;JP;in Japanese) 
Catalysis 

Preliminary study on fixed bed coal liquefaction, 18:14896 

(IA;JP;In Japanese) 
Catalysts 

Advanced liquefaction using coal swelling and catalyst disper- 
sion techniques: Quarterly technical progress report, 
April-June 1992, 18:15065 (R;US) 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;in 
Japanese) 

Coal liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;In 
Japanese) 

Coprocessing of coal with petroleum solvents using syngas, 
18:14927 (IA;JP;In Japanese) 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;In 
Japanese) 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 
18:14939 (IA;JP;in Japanese) 

Effects of catalyst concentration on coal conversion. 2.: Case of 
Mo catalyst, 18:15026 (IA;JP;In Japanese) 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;in Japanese) 

Highly dispersed catalysts for coal liquefaction: Quarterly report 
No. 5, August 23, 1992—November 22, 1992, 18:15062 (R;US) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;In Japanese) 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;In Japanese) 

Preparation and activation of recoverable catalysts for the pri- 
mary coal liquefaction, 18:15027 (IA;JP;In Japanese) 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:14961 
(IA;JP;In Japanese) 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 15.: Deposition of NaCl on 
reactor wall, 18:15002 (IA;JP;in Japanese) 

Study on coal liquefaction by 0.1td bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;In Japanese) 

Study on the activity of the catalyst for solvent hydrogenation at 
itd PSU, 18:14934 (IA;JP;In Japanese) 

Visocisty changes of siurry in the hydroliquefaction of coal using 
highly dispersed catalyst, 18:15024 (IA;JP;In Japanese) 

Wondoan coal liquefaction test at 1t/d PSU, 18:14849 (IA;JP;In 
Japanese) 

Catalytic Eftects 

Iron sulfide catalyst deposited on Wandoan coal. 3.: Conver- 
sions with reaction temperature and time, 18:14845 (IA;JP;In 
Japanese) 


Chemical Activation 
Coal liquefaction reaction mechanism and coal reactivity based on 
hydrogenation characteristics, 18:14971 (IA;JP;in Japanese) 
Chemical Composition 


Coal liquefaction reaction mechanism and coal reactivity based on 
hydrogenation characteristics, 18:14971 (IA;JP;ln Japanese) 


COAL LIQUEFACTION 
Coal Liquids 


Chemical Reaction Kinetics 

Coal liquefaction reaction mechanism and coal reactivity based on 
hydrogenation characteristics, 18:14971 (IA;JP;in Japanese) 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
August 1992—November 1992, 18:15063 (R;US) 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Kinetics of Wandoan coal liquefaction in a flow reactor, 
18:14938 (IA;JP;in Japanese) 

Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;in Japanese) 

Reaction mechanism of coai liquefaction.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:14961 
(IA;JP;in Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 
Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;In Japan- 

ese) 

Study on the activity of the catalyst for soivent hydrogenation at 
itd PSU, 18:14934 (IA;JP;in Japanese) 

Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on molequilar weight distri- 
bution, 18:14897 (IA;JP;in Japanese) 

Wondoan coal liquefaction test at 1d PSU, 18:14849 (IA;JP;In 
Japanese) 

Chemical Reaction Yield 

Coal liquefaction characteristics in presence of SeO2, 18:15028 
(IA;JP;in Japanese) 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 
18:14939 (IA;JP;In Japanese) 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Liquefaction characteristics of coal treated with SeO2, 18:14962 
(IA;JP;In Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;in Japanese) 

Chemical Reactions 

Coal liquefaction by mechano-chemical method.: Preparation of 
iron sulfides in vibration reactor and catalytic activity on hydro- 
genation and coal liquefaction, 18:15025 (IA;JP;In Japanese) 

Coal liquefaction by mechano-chemical method.: Reaction of 
spherical metal in vibration reactor, 18:14837 (IA;JP;In Japan- 
ese) 

Chemical Reactors 

Coal liquefaction test at 1t/d PSU, 18:14994 (IA;JP;in Japanese) 

Kinetics of Wandoan coal liquefaction in a flow reactor, 
18:14938 (IA;JP;In Japanese) 

Optimization of reactor configuration in coal liquefaction: Fourth 
quarterly report, 1 July 1992-30 September 1992, 18:15066 
(R;US) 

Studies on brown coal liquefaction. 15.: Deposition of NaCl on 
reactor wall, 18:15002 (IA;JP;in Japanese) 

Circulating Systems 

Liquefaction behavior of finely pulverized coal, 18:15032 

(IA;JP;in Japanese) 
Coal 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 

with ruthenium. 2, 18:14979 (IA;JP;ln Japanese) 
Coal Liquids 

Products distribution in coal liquefaction reaction of model com- 
pounds and kinetic study, 18:14839 (IA;JP;In Japanese) 

Solvent de-ashing of CLB. 4.: Effect of CLB concentration in 
feed slurry on performance of solvent de-ashing using a con- 
tinuous system, 18:14854 (IA;JP;In Japanese) 

Study on coal liquefaction operation by 1d PSU, 18:14848 
(IA;JP;in Japanese) 
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COAL LIQUEFACTION 
Coal Preparation 


Coal Preparation 

An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly progress 
report, October 1, 1982—December 31, 1992, 18:15064 (R;US) 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 

Two-stage liquefaction of coal.: Pretreatment by the mixtures of 
water and hydrogen-nondonating organic solvent, 18:14987 
(IA;JP;In Japanese) 

Coal Rank 

Coal liquefaction reaction mechanism and coal reactivity based on 

hydrogenation characteristics, 18:14971 (IA;JP;ln Japanese) 
Consumption Rates 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 

Coal liquefaction characteristics in presence of SeO2, 18:15028 
(IA;JP;in Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;in Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 

Conversion Ratio 

Coal liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;In 
Japanese) 

Coprocessing of coal with petroleum solvents using syngas, 
18:14927 (IA;JP;in Japanese) 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;In 
Japanese) 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;In Japanese) 

Hydrogenolysis reaction of deashed coal loaded K and Ca, 
18:14992 (IA;JP;in Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (IA;JP;in Japanese) 

Kinetics of Wandoan coal liquefaction in a flow reactor, 
18:14938 (IA;JP;in Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;in Japanese) 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;In Japanese) 

Preliminary study on fixed bed coal liquefaction, 18:14896 
(IA;JP;In Japanese) 

Preparation and activation of recoverable catalysts for the pri- 
mary coal liquefaction, 18:15027 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 16.: Behavior of brown coal 
during liquefaction in the preheater and each reactor of the pi- 
lot plant, 18:15003 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;In Japanese) 

Coprocessing 

Coprocessing of coal with petroleum solvents using syngas, 
18:14927 (iA;JP;in Japanese) 

Factors influence to the synergistic oil production for coprocess- 
ing, 18:14928 (IA;JP;in Japanese) 

Cycioalkanes 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 

with ruthenium, 18:14900 (IA;JP;ln Japanese) 
Deashing 

Design of complete conversion of brown coal by deashing pre- 

treatment, 18:15038 (IA;JP;In Japanese) 
Decalin 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;In Japanese) 

Dehydrogenation 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 

with ruthenium. 2, 18:14979 (IA;JP;In Japanese) 
Depolymerization 

Coal liquefaction characteristics in presence of SeO2, 18:15028 
(IA;JP;In Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;in Japanese) 


760 ERA Vol. 18, No. 6 


Economic Analysis 

Fundamental studies for NEDOL process improvement, 

18:14993 (IA;JP;in Japanese) 
Gas Yields 

Optimization of reaction conditions at each stage in the two-stage 

liquefaction of brown coal, 18:14921 (IA;JP;In Japanese) 
Gases 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/siurry ratio, 
18:14846 (IA;JP;in Japanese) 

Hydrocracking 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;in Japanese) 

Studies on the catalysts for coal liquefaction.: Kinetic discussion 
in initial stage of coal liquefaction, 18:14863 (IA;JP;in Japan- 
ese) 

Hydrogen 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 

Coal liquefaction characteristics in presence of SeO2, 18:15028 
(IA;JP;In Japanese) 

Coprocessing of coal with petroleum solvents using syngas, 
18:14927 (IA;JP;In Japanese) 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 
18:14939 (IA;JP;in Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;lIn Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;in Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 

Hydrogen Production 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 

drogen source, 18:14963 (IA;JP;in Japanese) 
Hydrogenation 

Coal liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;In 
Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (iA;JP;In Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;In Japanese) 

Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (IA;JP;In Japanese) 

Liquefaction of Victorian brown coal. 12.: Effects of bottom recy- 
cle and reaction conditions on liquefaction reaction, 18:14997 
(IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction.: Hydrogenolysis of 
mode! compound using synthetic pyrite as catalyst, 18:14961 
(IA;JP;lIn Japanese) 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;in Japanese) 

Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on moleqular weight distri- 
bution, 18:14897 (IA;JP;in Japanese) 

intermolecular Forces 

Effect of intermolecular cohesion on coal liquefaction, 18:15126 
(IA;JP;In Japanese) 

lron 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 
18:14939 (IA;JP;in Japanese) 

lron Oxides 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (IA;JP;ln Japanese) 

lron Sulfides 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;In 
Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (IA;JP;In Japanese) 





Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;in Japanese) 
Preliminary study on fixed bed coal liquefaction, 18:14896 
(IA;JP;In Japanese) 
isomerization 
Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;In Japanese) 
Mathematical Models 
Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on moleqular weight distri- 
bution, 18:14897 (IA;JP;in Japanese) 
Mechanical Vibrations 
Coal liquefaction by mechano-chemical method.: Reaction of 
spherical metal in vibration reactor, 18:14837 (IA;JP;in Japan- 
ese) 


Medium Pressure 

Studies on brown coal liquefaction. 12.: Behavior of brown coal 
liquefaction under high temperature and low pressure condi- 
tion, 18:14946 (IA;JP;In Japanese) 

Microstructure 

Novel method to estimated coal liquefaction reactivity using re- 

flectance distribution, 18:14835 (IA;JP;in Japanese) 
Naphthalene 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;In Japanese) 

Oll Yields 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;in 
Japanese) 

Coal liquefaction test at 1t/d PSU, 18:14994 (IA;JP;In Japanese) 

Design of complete conversion of brown coal by deashing pre- 
treatment, 18:15038 (IA;JP;In Japanese) 

Effect of iron dispersion on coal liquefaction, 18:14964 (IA;JP;in 
Japanese) 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;In Japanese) 

Hydrogenolysis reaction of deashed coal loaded K and Ca, 
18:14992 (IA;JP;in Japanese) 

lron sulfide catalyst deposited on Wandoan coal. 3.: Conver- 
sions with reaction temperature and time, 18:14845 (IA;JP;in 
Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;In Japanese) 

Optimization of coal depolymerization extent and utilization of 
solvent and catalyst in the two-stage liquefaction, 18:14844 
(IA;JP;in Japanese) 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;in Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;In Japanese) 

Wondoan coal liquefaction test at 1t/d PSU, 18:14849 (IA;JP;In 
Japanese) 

Optimization 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;In Japanese) 

Optimization of coal depolymerization extent and utilization of 
solvent and catalyst in the two-stage liquefaction, 18:14844 
(IA;JP;In Japanese) 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;in Japanese) 

Wondoan coal liquefaction test at 1d PSU, 18:14849 (IA;JP;In 
Japanese) 

Organic Chlorine Compounds 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 

brown coal during liquefaction, 18:15001 (IA;JP;in Japanese) 


Organic Oxygen Compounds 
Studies on brown coal liquefaction. 16.: Behavior of brown coal 
during liquefaction in the preheater and each reactor of the pi- 
lot plant, 18:15003 (IA;JP;in Japanese) 
Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;in Japanese) 


COAL LIQUEFACTION 
Process Development Units 


Organic Solvents 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;In 
Japanese) 

Coal liquefaction reaction mechanism and coal reactivity based on 
hydrogenation characteristics, 18:14971 (IA;JP;ln Japanese) 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 
18:14939 (IA;JP;in Japanese) 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Factors influence to the synergistic oil production for coprocess- 
ing, 18:14928 (IA;JP;in Japanese) 

Liquefaction behavior of illinois No.6 coal in UCT solvent, 
18:14842 (IA;JP;in Japanese) 

Liquefaction of a coal under relatively mild temperature. 2.: Lig- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(1A;JP;In Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 

Wondoan coal liquefaction test at 1t/d PSU, 18:14849 (IA;JP;in 
Japanese) 

Oscillations 

Coal liquefaction by mechano-chemical method.: Reaction of 
spherical metal in vibration reactor, 18:14837 (IA;JP;in Japan- 
ese) 

Packed Beds 

Preliminary study on fixed bed coal liquefaction, 18:14896 

(IA;JP;in Japanese) 
Partition 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;In Japanese) 

Pertormance 

Liquefaction behavior of Illinois No.6 coal in UCT solvent, 
18:14842 (IA;JP;In Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;in Japanese) 

Liquefaction characteristics of coal treated with SeO2, 18:14962 
(IA;JP;in Japanese) 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of coal concentration on product yield, 
18:14847 (IA;JP;In Japanese) 

Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/siurry ratio, 
18:14846 (IA;JP;In Japanese) : 

Performance Testing 

Wondoan coal liquefaction test at 1d PSU, 18:14849 (IA;JP;In 

Japanese) 
Petroleum Distillates 

Coal liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;in 

Japanese) 
Petroleum Fractions 

Coprocessing of coal with petroleum solvents using syngas, 

18:14927 (IA;JP;in Japanese) 
Pilot Plants 

Studies on brown coal liquefaction. 16.: Behavior of brown coal 
during liquefaction in the preheater and each reactor of the pi- 
lot plant, 18:15003 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (IA;JP;in Japanese) 

Pressure 

Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on moleqular weight distri- 
bution, 18:14897 (IA;JP;in Japanese) 

Process Development Units 

Coal liquefaction test at 1/d PSU, 18:14994 (IA;JP;in Japanese) 

Examination for the viscoelasticity of coal slurries and swelling 
degree of coals, 18:14995 (IA;JP;In Japanese) 


ERA Vol. 18, No. 6 761 





COAL LIQUEFACTION 
Process Development Units 


Liquefaction of Victorian brown coal. 10.: Activity of Fe-S cata- 
lyst system, 18:14853 (IA;JP;In Japanese) 
Liquefaction tests on Illinois coal No.6 using 1-td PSU, 
18:14933 (IA;JP;in Japanese) 
Study on coal liquefaction operation by 1td PSU, 18:14848 
(IA;JP;in Japanese) 
Study on the activity of the catalyst for solvent hydrogenation at 
itd PSU, 18:14934 (IA;JP;in Japanese) 
Wondoan coal liquefaction test at 1t/d PSU, 18:14849 (IA;JP;In 
Japanese) 
Productivity 
Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of coal concentration on product yield, 
18:14847 (IA;JP;In Japanese) 
Pyridines 
Liquefaction characteristics of coal treated with SeO2, 18:14962 
(IA;JP;In Japanese) 
Pyrolysis 
Liquefaction of solvent swollen coal by supercritical fluid extrac- 
tion under pyrolysis conditions, 18:15034 (IA;JP;In Japanese) 
Pyrolysis Products 
Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;in Japanese) 
Pyrolytic Gases 
Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;In Japanese) 
Pyrolytic Olis 
Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;In Japanese) 
Reaction Intermediates 
Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 
Reaction Kinetics 
Preliminary study on fixed bed coal liquefaction, 18:14896 
(IA;JP;in Japanese) 
Research Programs 
Secondary co-refining of petroleum and coal distillates, and the 
evaluation of coal cleaning in coal liquefaction, 18:15087 (R;FR) 
Residues 
Coal liquefaction process streams characterization and evalua- 
tion: UV resonance Raman studies of coal liquid residuals, 
18:15058 (R;US) 
Design of complete conversion of brown coal by deashing pre- 
treatment, 18:15038 (IA;JP;In Japanese) 
Liquefaction tests on Illinois coal No.6 using 1-td PSU, 
18:14933 (IA;JP;in Japanese) 
Scaling 
Studies of solid sulphur with organic compounds, 18:14990 
(IA;JP;In Japanese) 
Selenium Oxides 
Coal liquefaction characteristics in presence of SeO2, 18:15028 
(IA;JP;In Japanese) 
Separation Processes 
Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on moleqular weight distri- 
bution, 18:14897 (IA;JP;in Japanese) 
Shift Processes 
Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;in Japanese) 
Simulation 
Kinetics of Wandoan coal liquefaction in a flow reactor, 
18:14938 (IA;JP;In Japanese) 
Sludges 
Coal liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;In 
Japanese) 
Slurries 
Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of catalyst concentration and gas/slurry ratio, 
18:14846 (IA;JP;In Japanese) 
Sodium Chlorides 
Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (IA;JP;In Japanese) 


762 ERA Vol. 18, No. 6 


Solutes 

Liquefaction characteristics of coal treated with SeO2, 18:14962 

(IA;JP;in Japanese) 
Solvent Extraction 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 

Japanese) 
Solvents 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 

Coal liquefaction test at 1d PSU, 18:14994 (IA;JP;In Japanese) 

Fundamental studies for NEDOL process improvement, 
18:14993 (IA;JP;In Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;In Japanese) 

Solvent de-ashing of CLB. 4.: Effect of CLB concentration in 
feed siurry on performance of solvent de-ashing using a con- 
tinuous system, 18:14854 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 13.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:14947 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 14.: Behavior of chlorine in 
brown coal during liquefaction, 18:15001 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;In Japanese) 

Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on moleqular weight distri- 
bution, 18:14897 (IA;JP;In Japanese) 

Subbituminous Coal 

Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;In Japanese) 

Liquefaction tests on Illinois coal No.6 using 1-t/d PSU, 
18:14933 (IA;JP;In Japanese) 

Sulfur 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 

18:14939 (IA;JP;In Japanese) 
Supercritical Gas Extraction 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 

tion under pyrolysis conditions, 18:15034 (IA;JP;in Japanese) 
Swelling 

Coal liquefaction under relatively low temperature. 1.: Relation- 
ship between swelling degree and conversion, 18:14930 
(IA;JP;in Japanese) 

Effect of solvent of swelling in coal liquefaction, 18:15033 
(IA;JP;in Japanese) 

Synthesis Gas 

Coprocessing of coal with petroleum solvents using syngas, 

18:14927 (IA;JP;In Japanese) 
Temperature Dependence 

Coal liquefaction characteristics in presence of SeO2, 18:15028 
(IA;JP;In Japanese) 

Fe(CO)5-catalyzed coal liquefaction using H2O and CO as a hy- 
drogen source, 18:14963 (IA;JP;In Japanese) 

Iron sulfide catalyst deposited on Wandoan coal. 3.: Conver- 
sions with reaction temperature and time, 18:14845 (IA;JP;In 
Japanese) 

Kinetics of Wandoan coal liquefaction in a flow reactor, 
18:14938 (IA;JP;in Japanese) 

Liquefaction of a coal under relatively mild temperature. 2.: Lig- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on moleqular weight distri- 
bution, 18:14897 (IA;JP;in Japanese) 

Temperature Gradients 

Optimization of coal depolymerization extent and utilization of 
solvent and catalyst in the two-stage liquefaction, 18:14844 
(IA;JP;In Japanese) 

Temperature Range 0400-1000 K 

Studies on brown coal liquefaction. 12.: Behavior of brown coal 
liquefaction under high temperature and low pressure condi- 
tion, 18:14946 (IA;JP;In Japanese) 





Testes 
Coal liquefaction test at 1t/d PSU, 18:14994 (IA;JP;In Japanese) 
Tetralin 

Coal liquefaction reaction mechanism and coal reactivity based on 
hydrogenation characteristics, 18:14971 (IA;JP;in Japanese) 

Effect of intermolecular cohesion on coal liquefaction, 18:15126 
(IA;JP;in Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium, 18:14900 (IA;JP;In Japanese) 

Hydroliquefaction of Taiheiyo coal in the presence of catalysts 
with ruthenium. 2, 18:14979 (IA;JP;in Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;in Japanese) 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
mode! compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;in Japanese) 

Time Dependence 

Iron sulfide catalyst deposited on Wandoan coal. 3.: Conver- 
sions with reaction temperature and time, 18:14845 (IA;JP;In 
Japanese) 

Optimization of coal depolymerization extent and utilization of 
solvent and catalyst in the two-stage liquefaction, 18:14844 
(IA;JP;In Japanese) 

Transients 

Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;In Japanese) 

Yields 

Liquefaction behavior of Illinois No.6 coal in UCT solvent, 
18:14842 (IA;JP;in Japanese) 

Liquefaction behavior of finely pulverized coal, 18:15032 
(IA;JP;in Japanese) 

COAL LIQUEFACTION PLANTS 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, September 2, 1992—December 1, 1992, 
18:15147 (R;US) 

COAL LIQUIDS 
Alky! Radicals 

Characteristics of reversed phase (ODS) HPLC separation of 
aromatic compound classes separated normal phase (NH2) 
HPLC for coal liquefaction oil, 18:14959 (IA;JP;In Japanese) 

Alkylation 
Dealkylation of coal liquid, 18:14840 (IA;JP;in Japanese) 
Aromatics 

Characteristics of reversed phase (ODS) HPLC separation of 
aromatic compound classes separated normal phase (NH2) 
HPLC for coal liquefaction oil, 18:14959 (IA;JP;In Japanese) 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;in Japanese) 

Asphaltenes 

Study on the characterization of the brown coal-derived preas- 
phaitenes by gel permeation chromatography.: Effects of 
liquefaction temperature on the properties of the preas- 
phaltenes, 18:15039 (IA;JP;in Japanese) 

Bci Process 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction. 2.: Effects of BI converter operation on pres- 
sure drop in fixed bed reactor, and yield and properties of 
products, 18:15042 (IA;JP;in Japanese) 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 
de-ashing performance, 18:15041 (IA;JP;in Japanese) 

Bench-Scale Experiments 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;In Japanese) 

Benzene 

Characteristics of reversed phase (ODS) HPLC separation of 
aromatic compound classes separated normal phase (NH2) 
HPLC for coal liquefaction oil, 18:14959 (IA;JP;In Japanese) 

Properties of the thermal hydrodealkylation products of coal liq- 
uids and other oils, 18:14923 (IA;JP;ln Japanese) 


COAL LIQUIDS 
Coal Liquefaction 


Bottoming Cycles 

Liquefaction of Victorian brown coal. 12.: Effects of bottom recy- 
cle and reaction conditions on liquefaction reaction, 18:14997 
(IA;JP;In Japanese) 

Liquefaction of victorian brown coal. 9.: Effect of bottom recycle 
on liquefaction reaction, 18:14852 (IA;JP;in Japanese) 

Solvent de-ashing of CLB. 4.: Effect of CLB concentration in 
feed slurry on performance of solvent de-ashing using a con- 
tinuous system, 18:14854 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 12.: Behavior of brown coal 
liquefaction under high temperature and low pressure condi- 
tion, 18:14946 (IA;JP;in Japanese) 

Brown Coal 

Hydrotreating of brown coal derived light-middie distillate. 3.: 
Characterization of deactivated catalyst, 18:15021 (IA;JP;in 
Japanese) 

Hydrotreating of brown coal derived light-middie distillate.: 
Chage in catalytic activities, 18:14924 (IA;JP;In Japanese) 
Secondary hydrogenation of heavy products derived from brown 
coal liquefaction. 2.: Effects of BI converter operation on pres- 
sure drop in fixed bed reactor, and yield and properties of 

products, 18:15042 (IA;JP;iIn Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;in Japanese) 

Solvent de-ashing of CLB. 6.: Effects of operating conditions on 
the setting velocity, 18:15040 (IA;JP;in Japanese) 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 
de-ashing performance, 18:15041 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 11.: Effect of 
conditions producing CLB on the secondary hydrogenation, 
18:14974 (IA;JP;In Japanese) 

Study on the characterization of the brown coal-derived preas- 
phaltenes by gel permeation chromatography.: Effects of 
liquefaction temperature on the properties of the preas- 
phaltenes, 18:15039 (IA;JP;ln Japanese) 


Carbony! Radicals 
Studies on brown coal liquefaction. 5.: Pyrolysis of metal car- 
boxylate salt, 18:14898 (IA;JP;in Japanese) 
Catalysts 
Catalyic dealkylation of alkyinaphthalenes and coal derived coal 
with steam, 18:14973 (IA;JP;in Japanese) 
Chars 
Characterizing and modeling combustion of mild-gasification 
chars in pressurized fluidized beds, 18:15091 (R;US) 
Chemical Analysis 
Coal liquefaction process streams characterization and evalua- 
tion: UV resonance Raman studies of coal liquid residuals, 
18:15058 (R;US) 
Highly dispersed catalysts for coal liquefaction: Quarterly report 
No. 5, August 23, 1992—November 22, 1992, 18:15062 (R;US) 
Production of mild gasification co-products project: Fourth quar- 
terly technical progress report, [October 1, 1992—December 
31, 1992], 18:15051 (R;US) 
Work plan for “Production of mild gasification co-products” 
project, 18:15050 (R;US) 
Chemical Composition 
Characteristics of reversed phase (ODS) HPLC separation of 
aromatic compound classes separated normal phase (NH2) 
HPLC for coal liquefaction oil, 18:14959 (IA;JP;In Japanese) 
Chemical Properties 
Hydrotreating of brown coal derived light-middle distillate.: 
Chage in catalytic activities, 18:14924 (IA;JP;in Japanese) 
Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;lIn Japanese) 
Studies on brown coal liquefaction. 10.: Relationships between 
the reaction conditions of the pilot plant and the changes in 
the properties of the products, 18:14945 (IA;JP;in Japanese) 


Coal Liquefaction 
Continuous extraction of phenolic compounds from coal liquids, 
18:14996 (IA;JP;in Japanese) 


ERA Vol. 18, No. 6 763 





COAL LIQUIDS 
Coal Liquefaction 


Studies on the hydroprocessing of deashed oil. 11.: Effect of 
conditions producing CLB on the secondary hydrogenation, 
18:14974 (IA;JP;In Japanese) 

Coal Tar Olls 

Properties of the thermal hydrodealkylation products of coal liq- 

uids and other oils, 18:14923 (IA;JP;lIn Japanese) 
Conversion Ratio 

Hydrotreating of brown coal derived light-middle distillate.: 
Chage in catalytic activities, 18:14924 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;in Japanese) 

Coprocessing 

Evaluation of coal pretreatment prior to co-processing, 

18:15046 (R;US) 
Cycloalkanes 

Characteristics of reversed phase (ODS) HPLC separation of 
aromatic compound classes separated normal phase (NH2) 
HPLC for coal liquefaction oil, 18:14959 (IA;JP;In Japanese) 

Dealkylation 

Dealkylation of coal liquid, 18:14840 (IA;JP;ln Japanese) 

Properties of the thermal hydrodealkylation products of coal liq- 
uids and other oils, 18:14923 (IA;JP;in Japanese) 
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Study on coal liquefaction operation by 1t/d PSU, 18:14848 

(IA;JP;In Japanese) 
Distribution 

Products distribution in coal liquefaction reaction of model com- 
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Evaluation 
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18:14836 (IA;JP;in Japanese) 

Gas Oils 

Hydrotreating of brown coal derived light-middle distillate. 3.: 
Characterization of deactivated catalyst, 18:15021 (IA;JP;In 
Japanese) 
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Studies on the hydroprocessing of deashed oil. 11.: Effect of 
conditions producing CLB on the secondary hydrogenation, 
18:14974 (IA;JP;in Japanese) 

Hydrogen 

Properties of the thermal hydrodealkylation products of coal liq- 

uids and other oils, 18:14923 (IA;JP;in Japanese) 
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coal liquefaction.: Effect of DAO concentration in feedstocks on 
yield and properties of products, 18:14976 (IA;JP;in Japanese) 
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the properties of the products, 18:14945 (IA;JP;in Japanese) 

Naphthalene 

Catalyic dealkylation of alkyinaphthalenes and coal derived oil 

with steam, 18:14867 (IA;JP;In Japanese) 
Nuclear Magnetic Resonance 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
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Hydrocarbons and organosulfur compounds in Miike coal ex- 
tract and structural correlation with Miike coal hydrogenation 
oil, 18:14895 (IA;JP;In Japanese) 
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Up-grading and low-rank coals by hydrothermal treatment, 

18:14819 (IA;JP;In Japanese) 
Cleaning 
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Diffusion 

Effect of solvent of swelling in coal liquefaction, 18:15033 
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company (COSIPA), 18:15652 (1;BR;In Portuguese) 
Humidity Control 

Nuclear technique uses in high furnace from Paulista Siderurgy 
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(IA;JP;in Japanese) 
Experimental results of coarse coke production on coke oven, 
18:14913 (IA;JP;in Japanese) 
Meetings 
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Texture 
Effects of heating rate on carbonization of coals, 18:14956 
(IA;JP;in Japanese) 
Thermal Stresses 
Experimental results of coarse coke production on coke oven, 
18:14913 (IA;JP;in Japanese) 
Volatile Matter 
Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;In Japanese) 
X-Ray Diffraction 
Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;In Japanese) 
COKE OVENS 
Bulk Density 
Development of two-stage charging method in coke oven, 
18:14915 (IA;JP;in Japanese) 
Carbonization 
Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;In Japanese) 
Chamber Furnaces 
Exhaust of generated steam during carbonization, 18:15085 
(IA;JP;In Japanese) 
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Studies on local retardation of carbonization in coking chamber, 
18:15078 (IA;JP;in Japanese) 
Coal Gas 
Basic study on production of NaSCN from the waste water of 
fumacks-desulfurization plant, 18:15071 (IA;JP;In Japanese) 
Coal Preparation 
Construction and operation of coal moisture control system for 
Kimitsu No.1-3 coke oven, 18:14918 (IA;JP;In Japanese) 
Coke 
Experimental results of coarse coke production on coke oven, 
18:14913 (IA;JP;in Japanese) 
Cooling 
Re-starting in Muroran No.5 west coke oven, 18:15076 (IA;JP;In 
Japanese) 
Cracks 
Re-starting in Muroran No.5 west coke oven, 18:15076 (IA;JP;In 
Japanese) 
Energy Conservation 
Construction and operation of coal moisture control system for 
Kimitsu No.1-3 coke oven, 18:14918 (IA;JP;in Japanese) 
Extrusion 
Improvement of measuring system of pushing force at coke 
oven, 18:15086 (IA;JP;in Japanese) 
Fuel Consumption 
Re-starting in Muroran No.5 west coke oven, 18:15076 (IA;JP;In 
Japanese) 
Functional Models 
Development of two-stage charging method in coke oven, 
18:14915 (IA;JP;In Japanese) 
Heating 
Heating pattern control system for each oven in Yawata No.5 
coke battery, 18:14917 (IA;JP;ln Japanese) 
Re-starting in Muroran No.5 west coke oven, 18:15076 (IA;JP;in 
Japanese) 
lsotropy 
Development of two-stage charging method in coke oven, 
18:14915 (IA;JP;ln Japanese) 
Layers 
investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;In Japanese) 
Liquid Wastes 
Basic study on production of NaSCN from the waste water of 
fumacks-desulfurization plant, 18:15071 (IA;JP;ln Japanese) 
Maintenance 
Re-starting in Muroran No.5 west coke oven, 18:15076 (IA;JP;In 
Japanese) 
Melting 
Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;In Japanese) 
Productivity 
Experimental results of coarse coke production on coke oven, 
18:14913 (IA;JP;In Japanese) 
Quenching 
Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;in Japanese) 
Raw Materials 
Development of two-stage charging method in coke oven, 
18:14915 (IA;JP;In Japanese) 
Space Dependence 
Construction and operation of coal moisture control system for 
Kimitsu No.1-3 coke oven, 18:14918 (IA;JP;In Japanese) 
Spray Cooling 
Investigation on partially carbonized charges in shock-cooled 
oven. 2, 18:15084 (IA;JP;in Japanese) 


COKE-OVEN GAS 


See COAL GAS 


COKING 


Coking reaction mechanism of asphaltenes derived from Ak- 
abira coal, 18:14968 (IA;JP;in Japanese) 

Effects of swelling pretreatment in the multi stage formed coking 
process, 18:15080 (IA;JP;In Japanese) 


COKING PLANTS 


Activated sludge treatment control using a supersonic wave, 
18:14914 (IA;JP;in Japanese) 





Re-starting in Muroran No.5 west coke oven, 18:15076 (IA;JP;in 
Japanese) 
COLD FUSION 
Coherent and semi-coherent neutron transfer reactions, 
18:18376 (R;US) 
COLD NEUTRONS 
See also ULTRACOLD NEUTRONS 
Possible chopper-monochromator for cold neutrons, 18:15939 
(R;RU) 
COLD PLASMA 
8th Symposium on elementary processes and chemical reac- 
tions in low temperature plasma. Pt. 1 and 2: Book of invited 
papers, 18:18406 (R;CS) 
COLLAGEN 
Molecular mapping of chromosomes 17 and X: Progress report, 
18:17448 (R;US) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
An experimental program for collective acceleration of ions us- 
ing intense relativistic electron beams, 18:16978 (R;IN) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 
Beamstrahlung spectra in next generation linear colliders, 
18:16880 (RA;DE) 
Monitoring the luminosity spectrum, 18:17069 (RA;DE) 
Two-photon backgrounds at the next e*e- collider, 18:16881 
(RA;DE) 
Z-transform description of feedback acting on a coupled beam, 
18:17033 (R;US) 
COLLIMATORS 
Experimental and analytical studies on fixed mask assembly for 
APS with enhanced cooling, 18:16944 (RA;US) 
Fixed mask assembly research for APS insertion devices, 
18:16936 (RA;US) 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA 
Simple kinetic model for plasma in stochastic helical field, 
18:18452 (R;UA) 
COLLISIONLESS PLASMA 
Transformation of energy and momentum due to Landau damp- 
ing in time, 18:18411 (R;CS) 
COLLISIONS 
See also |ON COLLISIONS 
[Applications of high-resolution gamma spectroscopy in studies 
of atomic collisions and nuclear lifetimes]: Foreign trip report, 
September 27—October 8, 1992, 18:18193 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLOR MODEL 
Strangeness production in nuclear collisions: Color rope forma- 
tion?, 18:18101 (R;DE) 
COLORADO 
Technical summary of geological, hydrological, and engineering 
studies at the Slick Rock Uranium Mill Tailings sites, Slick 
Rock, Colorado, 18:15605 (R;US) 
COLUMBIA RIVER 
Columbia River temperature study at 100-F Area, 18:17418 
(R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMANCHE PEAK-2 REACTOR 
Safety Evaluation Report related to the operation of Comanche 
Peak Steam Electric Station, Unit 2 (Docket No. 50-446): 
Supplement 26, 18:16116 (R;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 


COMBUSTORS 


COMBINED-CYCLE POWER PLANTS 

DOE's Advanced Turbine Systems Program, 18:15753 (R;US) 

Development of a high-performance coal-fired power generating 
system with pyrolysis gas and char-fired high temperature 
furnace (HITAF): Quarterly progress report No. 3, July— 
September 1992, 18:15754 (R;US) 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 18:15048 (R;US) 

Hot gas desulfurization with sorbents containing mixed metal 
oxides, 18:15747 (R;US) 

Integrated coal gasification combined cycle power plant, design 
of the prototype power pliant (phase 2 A). Final report, 
18:15756 (R;DE;In German) 

Operational results of by-product gas firing gas turbine in steel 
works, 18:15759 (IA;ES) 

Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 1, 
18:15054 (R;US) 

System modelling of integrated gasification combined cycle 
power plants, 18:15088 (R;DK) 

The Anderson Quin Cycle: Final report, 18:15748 (R;US) 


COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
PULSE COMBUSTION 

Effects of calcium magnesium acetate on the combustion of 
coal-water slurries: Fourteenth quarterly project status report, 
1 December 1992-28 February 1993, 18:15185 (R;US) 

Global energy / COz projections, 18:16267 (R;AT) 

Greenhouse gas emissions from high demand, natural gas- 
intensive energy scenarios, 18:15155 (R;AT) 

Notes on the KIVA-II software and chemically reactive fluid me- 
chanics, 18:16406 (R;US) 

On the thermal ignition with variable pre-exponential factor, 
18:16705 (R;XA) 

Preprints of the 13th Hydrogen Energy System Symposium, 
18:15667 (1;JP;in Japanese) 

Resonant mode interactions and the bifurcation of combustion- 
driven acoustic oscillations in resonance tubes, 18:16827 
(R;US) 

Theoretical studies of the reactions and spectroscopy of radical 
species relevant to combustion reactions and diagnostics: 
Progress report, 16 March 1992-15 March 1993, 18:15168 
(R;US) 

Transfer of efficient coal fired technologies, 18:16254 (IA;ES) 


COMBUSTION CHAMBERS 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;In Japanese) 
Material development of thick thermal barrier coating (TTBC) 
systems, 18:16581 (RA;US) 


COMBUSTION PRODUCTS 
See also ASHES 
Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Draft final technical re- 
port, 18:15172 (R;US) 
Operation tests of hydrogen-oxygen combusted gas turbine with 
inert-gas recirculation, 18:16404 (IA;JP;in Japanese) 


COMBUSTION PROPERTIES 
Study on evaluation of combustibility of coal, 18:15164 (IA;JP;In 
Japanese) 
COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 
Advanced coal-fueled gas turbine systems: Annual report, July 
1991—June 1992, 18:15751 (R;US) 
Advanced coal-fueled gas turbine systems: Technical progress 
report, October-December 1992, 18:15750 (R;US) 
Flow analysis of scramjet engine combustor with three stream 
model, 18:16407 (IA;JP;In Japanese) 
Gasification characteristics of various coal in the air-blown pres- 
surized tow-state entrained-flow coal gasifier, 18:15011 
(IA;JP;in Japanese) 
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COMETS 


COMETS 
Space optical and low-frequency radio searches for earth- 
crossing asteroids and comets, 18:17743 (R;US) 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 

Audit predictions of commercial lighting and plug loads, 
18:16340 (RA;US) 

Review of the aquifer seasonal thermal energy storage building 
HVAC system at the Melville, New York, Mid-isiand Mail Facil- 
ity, 18:16173 (RA;US) 

Setbacks and peak loads in commercial buildings, 18:16339 
(RA;US) 

The installation, testing and monitoring of electric thermal stor- 
age units at four commerciaVindustrial sites in New York 
State: Final report, 18:16337 (R;US) 

COMMINUTION 

See also GRINDING 

Evaluation of coal grindability, 18:15165 (IA;JP;ln Japanese) 

Models for crushing property of foundry coke on drum test, 
18:15083 (IA;JP;In Japanese) 

COMMUNICATIONS 

See also DATA TRANSMISSION 

Puget Sound Telecommuting Demonstration: Executive Sum- 
mary, 18:16260 (R;US) 

COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 

COMPARATIVE EVALUATIONS 

Studies on the hydroprocessing of deashed oil. 10.: Compari- 
son of the reaction performance between pilot plant and BSU, 
18:14861 (IA;JP;In Japanese) 

COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 

Aligned, short-fiber composites by novel flow processing meth- 
ods, 18:16641 (R;US) 

Fabrication of SiC-AIN composites, 18:16573 (RA;US) 

Improved processing of ceramic composites, 18:16563 (RA;US) 

Transport in highly contrasted composite media: the billiards 
model, 18:18187 (R;FR;In French) 

[International conference on advanced composites: Fabrication, 
processing, properties, design and applications]: Foreign trip 
report, February 12-26, 1993, 18:16629 (R;US) 

COMPOSITE MODELS 

Excited fermions, 18:17942 (RA;DE) 

Excited lepton exchange in e+te~ annihilation into boson pairs, 
18:17943 (RA;DE) 

Top quark anomalous couplings, 18:17944 (RA;DE) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS 

Investigation of the helium wetscrew compressor Cascade-80/25 
in vacuum-compressor regime, 18:17014 (R;RU;In Russian) 

Matching the capacities of the wetscrew compressor stages 
Cascade-80/25, 18:17013 (R;RU;In Russian) 

[Cold compressor motor redesign, material and fabrication sta- 
tus}: Foreign trip report, January 6-8 and January 27-29, 
1993, 18:17688 (R;US) 

COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CALCULATIONS 
Sparse matrix algorithms on distributed memory multiprocessors: 
Progress report, June 1992—February 1993, 18:18573 (R;US) 
COMPUTER CODES 

See also A CODES 
C CODES 
D CODES 
F CODES 
L CODES 
M CODES 
S CODES 
T CODES 
W CODES 
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Computer aided modeling of dynamic processes based on ele- 
mentary physics, 18:18607 (R;NO) 
Control and management of computer model software used for 
emergency response, 18:16247 (RA;US) 
SHIELD certification package, 18:16082 (R;US) 
COMPUTER GRAPHICS 
Computer graphics at VAX JINR, 18:18593 (R;RU;In Russian) 
New control system: graphic interface of setting softwares, 
18:16869 (R;FR;In French) 
COMPUTER NETWORKS 
Puget Sound Telecommuting Demonstration: Executive Sum- 
mary, 18:16260 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTERIZED CONTROL SYSTEMS 
A feedback microprocessor for hadron colliders, 18:17001 (R;US) 
Fault tolerant strategies for automated operation of nuclear re- 
actors, 18:16008 (R;US) 
Knowledge-based methods for control systems, 18:16023 (R;SE) 
COMPUTERIZED SIMULATION 
Calculation of dislocation velocity at thermally activated motion 
through a random array of point defects, 18:18223 (R;UA;In 
Russian) 
Coal chemical structure estimated from random movement of 
carbon, hydrogen and oxygen, 18:15104 (IA;JP;in Japanese) 
Simulation of the magnetic field of the set-up AMPIR supercon- 
ducting solenoid, 18:18598 (R;RU;In Russian) 
COMPUTERIZED TOMOGRAPHY 
X-ray computed tomographic imaging, 18:18237 (RA;US) 
COMPUTERS 
See also CRAY COMPUTERS 
MICROPROCESSORS 
Criticality codes migration to work stations at the Hanford Site, 
18:18623 (R;US) 
Rotor data base generation, 18:16597 (RA;US) 
The 10th biennial Los Alamos CUBE (Computer use by engi- 
neers) symposium: Abstracts, 18:18571 (R;US) 
The Monte Carlo/S, hybrid method with orthogonal interface 
basis vectors, 18:18156 (R;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 
Continuing the service of safety-related concrete structures in 
nuclear power plants, 18:16094 (R;US) 
Numerical simulation of dynamic fracture of concrete targets im- 
pacted by steel rods, 18:16646 (R;US) 
Seismic evaluation of existing liquid low level waste system at 
the Oak Ridge National Laboratory, 18:15358 (R;US) 
[Materials research and concrete testing and Japanese aging- 
management programs and research activities]: Foreign trip 
report, September 22—October 3, 1992, 18:16128 (R;US) 
CONDENSATES 
Release of ammonia from HAN-type PHA, 18:15552 (R;US) 
CONDENSED AROMATICS 
See also ANTHRACENE 
DIMETHYLBENZANTHRACENE 
NAPHTHALENE 
Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 
CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
CONFERENCES 
See MEETINGS 
CONFIGURATION DEPENDENCE 
See SPACE DEPENDENCE 
CONFINEMENT 
investigation for material and thermal balances of hydrogasifica- 
tion, 18:14953 (IA;JP;In Japanese) 





CONFORMATIONAL CHANGES 

Solid state NMR studies on structure changes of coal macerals 

during carbonization, 18:15115 (IA;JP;in Japanese) 
CONIFERS 

See also SPRUCES 

Biochemical features of needles of Scots pine and Norway 
spruce under air pollution - a trial of verification of field as- 
sessment of crown transparency, 18:17575 (RA;DE) 

CONING 

See CHANNELING 
CONNECTIONS 

See JOINTS 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSERVATION LAWS 

On fully multidimensional and high order non oscillatory finite 
volume methods, |, 18:17620 (R;FR) 

CONSOLES 

Control console replacement at the WPI Reactor: [Final report], 

18:16053 (R;US) 
CONSTRUCTION 

Explosive Components Facility at Sandia National Laboratories, 
Albuquerque, New Mexico: Environmental assessment, 
18:17208 (R;US) 

Proposed Fermilab upgrade main injector project: Environmen- 
tal Assessment, 18:16984 (R;US) 

CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Evaluating the general and localised corrosion of carbon steel 
containers for nuclear waste disposal, 18:15404 (RA;XA) 

Galvanic corrosion evaluation of high activity nuciear waste con- 
tainer metals components, 18:15410 (RA;XA) 

Investigations into the effect of gamma radiation on corrosion of 
high level waste steel containers in salt brines, 18:15406 
(RA;XA) 

Native copper as a natural analogue for copper canisters, 
18:15562 (R;Fl) 

Requirements for characterization of DWPF canister welds and 
labels, and estimates of service life, 18:16512 (R;US) 

Statistical analysis of DWPF reference canister dimensions, 
18:15535 (R;US) 

Sterilization of fermentation vessels by ethanol/water mixtures, 
18:15705 (PA;US) 

The radioactive waste management at IAEA laboratories, 
18:15401 (R;XA) 

Two-step chemical decontamination technology, 
(R;US) 

Work plan for the removal and subsequent management of 
specific waste from David Witherspoon, Inc., Knoxville, Ten- 
nessee: Environmental Restoration and Waste Management 
Programs, 18:15332 (R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 

AP600 design basis and severe accident scoping calculations 
with the CONTAIN code, 18:16134 (R;US) 

Experimental results of an integral effects test in a zion-like 
geometry to investigate the effect of a classically inert atmos- 
phere on direct containment heating: The IET-5 experiment, 
18:16132 (R;US) 

CONTAINMENT BUILDINGS 
Allowance for severe accidents in design, 18:15812 (R;FR) 
CONTAINMENT SYSTEMS 

Coupled process modeling and waste package performance, 

18:15443 (R;US) 


18:15530 


Proposed deterministic severe accident criteria for the heavy 


water new production reactor containment, 18:16131 (R;US) 


CONTROL SYSTEMS 


Reliability modeling of an engineered barrier system, 18:15356 
(R;US) 

Waste Isolation Pilot Plant alcove gas barrer: Final design re- 
port, 18:15460 (R;US) 

CONTAMINATION 
See also SURFACE CONTAMINATION 
TRANSFRONTIER CONTAMINATION 

Characterization of the geochemical and physical properties of 
wetland soils on the Savannah River Site: Field sampling ac- 
tivities: Final report, 18:17401 (R;US) 

Four Mile Creek semi-annual sampling report, July 1992 sam- 
pling event, 18:17400 (R;US) 

Mesoscale atmospheric modeling for emergency response, 
18:17299 (R;US) 

Pilot test of a vacuum extraction system for environmental re- 
mediation of chiorinated solvents at the Savannah River Site, 
18:17390 (R;US) 

CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTINENTAL MARGIN 

See also CONTINENTAL SHELF 

Organic geochemistry of continental margin and deep ocean 
sediments: Progress report, 1 March 1991-28 February 
1993, 18:15203 (R;US) 

CONTINENTAL SHELF 

Facts publication: Norwegian petroleum activity 1993, 18:16266 

(I;NO;In Norwegian) 
CONTRACTOR PERSONNEL 

Recurring problems implementing performance-based training 
at DOE facilities: Observations from accreditation assist vis- 
its, 18:16203 (RA;US) 

CONTRAST MEDIA 

The development of °™Tc-d, 1-HM-PAO: A new radiopharma- 
ceutical for regional cerebral blood perfusion imaging, 
18:16727 (R;CN;In Chinese) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

Analysis of the main physical and numerical aspects in the mod- 
elling of control clusters for project calculations, 18:15838 
(RA;XA) 

Analytical chemistry methods for boron carbide absorber mate- 
rial: Revision March 1985, 18:16024 (R;US) 

Rod ejection analysis in PWRs with a 3D kinetic new code, 
18:15841 (RA;XA) 

CONTROL ROD DRIVES 

Aging and service wear of control rod drive mechanisms for 
BWR nuclear piants: Volume 1, 18:16026 (R;US) 

Kinematic study on hydraulic control rod driving system for HR- 
200 heating reactor, 18:16003 (R;CN;in Chinese) 

Managing the aging of BWR control rod drive systems, 
18:15799 (RA;US) 

Safety of 5 MW district heating reactor (DHR) and hydraulic dy- 
namic pressure drive control rods, 18:16004 (R;CN) 

The safety analysis of hydraulic control rod drive system for nu- 
clear reactor, 18:16005 (R;CN;In Chinese) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 

ANS main control complex three-dimensional computer model 
development, 18:15647 (R;US) 

Assessment of impacts at the advanced test reactor as a result 
of chemical releases at the Idaho Chemical Processing Plant, 
18:16099 (R;US) 

CONTROL SYSTEMS 

See also REACTOR CONTROL SYSTEMS 

An ultrasonic sensor controller for mapping and servo control in 
robotic systems, 18:16774 (R;US) 

Dynamic PLS modelling for process control, 18:16745 (RA;US) 

Heating pattern control system for each oven in Yawata No.5 
coke battery, 18:14917 (IA;JP;In Japanese) 
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CONTROL SYSTEMS 


Some lessons learned from the evaluation of Army tactical com- 
mand and control systems, 18:17191 (R;US) 
Toxic emission contro] systems for mixed waste storage tanks, 
18:15501 (R;US) 
[Development of a semi-autonomous mobile robot for reactor con- 
tainments]: 1992 annual summary of activity, 18:15964 (R;US) 
CONTROLLED ATMOSPHERES 
Study on polymerization of brown coal liquid bottom, 18:15036 
(IA;JP;in Japanese) 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLANTS 
Cleaning of aluminum after machining with coolants, 18:17040 
(RA;US) 
COOLERS 
See HEAT EXCHANGERS 


COOLING 
See also DISTRICT COOLING 
FILM COOLING 
REFRIGERATION 
SHIELD certification package, 18:16082 (R;US) 


COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 


COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
THERMONUCLEAR REACTOR COOLING SYS- 
TEMS 
Analysis of loss-of-coolant and loss-of-flow accidents in the di- 
vertor cooling system of NET/ITER: Paper submitted to 
ISFNT-2, Karlsruhe, 2-7 June 1991 (international Symposium 
on Fusion Nuclear Technology), 18:18501 (R;NL) 
Operation of a forced flow superfluid helium test facility and first 
results, 18:18474 (R;FR) 
COOLING TOWERS 
Studies of cooling tower components on the Mistral test bench, 
18:15830 (R;FR;In French, English) 
The shape of natural draft cooling towers, 18:15829 (R;FR;In 
French, English) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 


COPOLYMERIZATION 

Study by the positron annihilation technique of Graft copolimer- 
ization of methyl methacrylate in polyethylene induced by 
gamma radiation., 18:16706 (1;MX;In Spanish) 

COPOLYMERS 

Research in the preparation and characterization of thermodi- 
electric properties of electrically polarized films: Final 
summary report, 19 June—11 August 1989, 18:16640 (R;US) 

COPPER 

A mechanistic study of the uniform corrosion of copper in com- 
pacted clay-sand soil, 18:15342 (R;CA) 

Ab Initio pair potentials, 18:18167 (R;XA) 

Change of Cu,Ni,Fe sample surface topography depending on 
radiation dose of He and Ar ion polyenergetic beam in the 5- 
15 keV energy range, 18:18317 (IA;RU;in Russian) 

Copper canisters for nuclear high level waste disposal. Corro- 
sion aspects, 18:16505 (R;SE) 

Copper solubility in DWPF, Batch 1 waste glass: Update report, 
18:15554 (R;US) 

Grain boundary creep in copper, 18:16467 (R;XA) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts: 
Quarterly technical progress report, September 15—-December 
15, 1992, 18:15704 (R;US) 

Native copper as a natural analogue for copper canisters, 
18:15562 (R;Fl) 

Nickel-plated uranium for development work, 18:16457 (R;US) 

Pitting of copper under moderately oxidizing conditions, 
18:16504 (R;SE) 

Trip report — National Research Corporation, Cambridge, Massa- 
chusetts, August 20 and September 4, 1953, 18:15995 (R;US) 

Wetting oxidized Fe, Ni, Co alloy with copper, 18:16503 (R;US) 
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COPPER 63 TARGET 
Studies of relativistic heavy ion collisions at the AGS 
(E814/E877): Annual progress report, 1 May 1992-30 April 
1993, 18:18089 (R;US) 
COPPER ADDITIONS 
See also ALLOY-NI43FE33CR16MO3 
STEEL-CRMOV 
Characterization of a copper-modified Zn-Al eutectoid alloy., 
18:16471 (I;MX;In Spanish) 
COPPER ALLOYS 
See also COPPER ADDITIONS 
Study of composition in the region of an interface of Al-Cu, Fe- 
Pd systems produced by IBAD technology with the use of 
helium ion RBS, 18:16480 (IA;RU;In Russian) 
COPPER ORES 
Texture analysis with neutron bending on geologi- 
cal/mineralogical multi-phase samples using a locally resolving 
detector and profile analysis, 18:16680 (R;DE;in German) 
COPPER OXIDES 
Crystal field in NdgCuO,, 18:18235 (R;RU;In Russian) 
Physical analytics of high-temperature superconductors. Final 
report, 18:18351 (1;DE;in German) 
Thermochemical investigations into the system Y-Ba-Cu-O. Fi- 
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CORROSION RESISTANT ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
ALLOY-NI54MO17CR16FE6W4 
ALLOY-NISSCR30FE9 


CRITICAL HEAT FLOW 


ALLOY-NI73CR15FE7TI3 
ALLOY-NI76CR15FE8 
ALLOY-ZR98SN-2 
ALLOY-ZR98SN-4 
STEEL-CR12MOV 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR19NI10 
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heaters, 18:16826 (R;US) 
CYTOCHROMES 
Studies on redox components of the thylakoid membrane of 
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tion, 18:18318 (R;RU) 

D* PLUS RESONANCES 

See BARYONS 

D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DAMS 
Comments on the Glen Canyon Dam EIS treatment of demand- 
side management, 18:15709 (R;US) 
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DATA ACQUISITION SYSTEMS 
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Solvent de-ashing of CLB. 5.: Continuous de-ashing with coal- 
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derived naphtha, 18:14907 (IA;JP;In Japanese) 
Methanol 
Design of complete conversion of brown coal by deashing pre- 
treatment, 18:15038 (IA;JP;In Japanese) 
Naphtha 
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[Nuclear spectroscopy and rapidly rotating nuclei]: Foreign trip 
report, October 19-31, 1992, 18:18042 (R;US) 

DEGRADATION (CHEMICAL) 

See DECOMPOSITION 
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K-edge densitometer (KED): User manual, 18:15324 (R;US) 
DENSITY (PLASMA) 
See PLASMA DENSITY 
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Japanese) 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;in Japanese) 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;in Japanese) 

Doiomite 

Analysis of deposits in brown coal liquefaction pilot plant at Aus- 

tralia, 18:14970 (IA;JP;In Japanese) 
Grain Growth 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1td process 
development unit, 18:14940 (IA;JP;In Japanese) 

lron Sulfides 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;In Japanese) 





Optical Microscopy 

Deposit formation in reactor at 1 t/d PSU, 18:14850 (IA;JP;In 
Japanese) 

Organic Halogen Compounds 

Analysis of deposits in brown coal liquefaction pilot plant at Aus- 
tralia, 18:14970 (IA;JP;In Japanese) 

Organic Solvents 

Study on the activity of the catalyst for solvent hydrogenation at 

1t/d PSU, 18:14934 (IA;JP;In Japanese) 
Process Development Units 

Deposit formation in reactor at 1 td PSU, 18:14850 (IA;JP;In 

Japanese) 
Pyrrhotite 

Analysis of deposits in brown coal liquefaction pilot plant at Aus- 

tralia, 18:14970 (IA;JP;in Japanese) 
Quantitative Chemical Analysis 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;in Japanese) 

Recycling 

Study on the activity of the catalyst for solvent hydrogenation at 

1t/d PSU, 18:14934 (IA;JP;In Japanese) 
Residues 

Study on the activity of the catalyst for solvent hydrogenation at 

1td PSU, 18:14934 (IA;JP;In Japanese) 
Sludges 

Study on the activity of the catalyst for solvent hydrogenation at 

1t/d PSU, 18:14934 (IA;JP;In Japanese) 
Sodium Chlorides 

Analysis of deposits in brown coal liquefaction pilot plant at Aus- 
tralia, 18:14970 (IA;JP;In Japanese) 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;In Japanese) 

X-Ray Diffraction 


Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;In Japanese) 

Scales and sediments formed during Victorian brown coal lique- 


faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;in Japanese) 
DERBY ZPR NEPTUNE 
See NEPTUNE REACTOR 
DESALINATION 
Technical and economic evaluation of potable water production 
through desalination of seawater by using nuclear energy and 
other means, 18:15928 (R;XA) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 
Advanced Light Water Reactor Plants System 80+™ Design 
Certification Program: Annual progress report, October 1, 
1991—September 30, 1992, 18:15819 (R;US) 
DESORPTION 
Study on gasification mechanism of Ca-loaded carbon by using 
SIMS and TPD, 18:14891 (IA;JP;in Japanese) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Development of efficient chemical desulfurization process of 
coal.: Oxy-alkalinolysis, 18:14881 (IA;JP;in Japanese) 
Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 18:15048 (R;US) 
Hot gas desulfurization capacity of iron oxide-based naturally 
occurring minerals, 18:14878 (IA;JP;in Japanese) 
Simultaneous desulfurization of coal gasification by using Ca 
containing sorbents, 18:14877 (IA;JP;in Japanese) 
DETECTION (FAILED ELEMENT) 
See FAILED ELEMENT DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
Weakly nonlinear dynamics of near-CJ detonation waves, 
18:17202 (R;US) 


DEVELOPING COUNTRIES 


DEUTERIUM 

D2 and DT gas purification by cryosorption on 5 Angstrom 
molecular sieve, 18:16656 (R;FR) 

Electron capture by O* from aligned molecular deuterium (1 to 
16 MeV), 18:18189 (R;US) 

New representations of AE-Cs/ matrix. Automatical identification 
of light particles, 18:17083 (R;FR;In French) 

Synergistic effects between helium and deuterium on gas de- 
trapping in polycrystalline nickel, 18:16440 (R;CA) 

Thermal desorption of deuterium from polycrystalline nickel pre- 
implanted with helium, 18:16439 (R;CA) 

Towards rotationally state-resolved differential cross sections for 
the hydrogen exchange reaction, 18:16711 (R;US) 

DEUTERIUM IONS 

Strong-field dissociation dynamics, 18:18174 (R;US) 
DEUTERIUM OXIDE 

See HEAVY WATER 
DEUTERIUM TARGET 

Dibaryon resonances in photo- and electrodisintegration of the 
deuteron, 18:17970 (R;UA;In Russian) 

Double x production on the deuteron with the energy-tagged 
photon beam of the spectrometer facility for photon-induced 
reactions, 18:18077 (R;DE;In German) 

Excitation of nuclear synthesis reactions in metal-deuterium 
type systems by bombarding with inert gas ions, 18:18448 
(R;UA;In Russian) 

Inclusive deuteron electro disintegration at high K? and high- 
momentum component of deuteron wave function, 18:18067 
(R;UA) 

Target dependence of R measured in deep inelastic muon scat- 
tering, 18:18082 (R;FR) 

The calculation of angular and energy-angular distributions for 
n+D reactions, 18:18061 (R;CN) 

DEUTERIUM TRITIDE 
D2 and DT gas purification by cryosorption on 5 Angstrom 
molecular sieve, 18:16656 (R;FR) 
DEUTERIUM TRITIDES 
See DEUTERIUM TRITIDE 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DEUTERON BEAMS 

How to measure the polarization of the deuteron beam at LNS. 

The low energy polarimeter, 18:16876 (R;FR) 
DEUTERON REACTIONS 

Hadron jets and nucleon clusters in the relativistic nuclear colli- 
sions, 18:18113 (R;RU) 

Monochromator SP-017. The results of the first experiments, 
18:17024 (R;UA;In Russian) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEVELOPED COUNTRIES 
See also CANADA 
DENMARK 
FEDERAL REPUBLIC OF GERMANY 
FINLAND 
FRANCE 
JAPAN 
NORWAY 
SOUTH AFRICA 
SWEDEN 
USA 
UNITED KINGDOM 
Optimized use of resources in the context of the North-South 
tensions, 18:16251 (IA;ES) 
DEVELOPING COUNTRIES 
See also ARGENTINA 

BRAZIL 
COSTA RICA 
CZECHOSLOVAKIA 
GUATEMALA 
HONDURAS 
HUNGARY 
IRAQ 
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DEVELOPING COUNTRIES 


KENYA 
KUWAIT 
MEXICO 
POLAND 
PORTUGAL 
ROMANIA 
SAUDI ARABIA 
VENEZUELA 
VIET NAM 
Optimized use of resources in the context of the North-South 
tensions, 18:16251 (IA;ES) 
Transfer of efficient coal fired technologies, 18:16254 (IA;ES) 
DEVICES 
See EQUIPMENT 


DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
NMR IMAGING 
SCINTISCANNING 

Assessment of diagnostic methods for determining degradation 
of motor-operated valves, 18:15978 (RA;US) 

Diagnostic complex for the space-time analysis of energy and cur- 
rent of pulsed relativistic particles, 18:16900 (R;UA;In Russian) 

Simulation-based biagnostics and control for nuclar power 
plants: Progress report, April 15, 1992—April 14, 1993, 
18:16012 (R;US) 

DIAMONDS 

Diamond monochromator for high heat flux synchrotron x-ray 
beams, 18:16977 (R;US) 

Diamond: A new high thermal conductivity substrate for multi- 
chip modules and hybrid circuits, 18:16850 (R;US) 

DIELECTRIC MATERIALS 

Damage induced by the electronic stopping power of swift 
heavy ions in insulators, 18:16619 (R;FR) 

Extremely high rate deposition of polymer multilayer optical thin 
film materials, 18:17171 (R;US) 

Magnetic properties of permalloy microparticles, 18:16432 (R;FR) 

DIELECTRIC TENSOR 

Dielectric tensor operator of hot plasmas in toroidal axisymmet- 

ric systems, 18:18458 (R;CH) 
DIELECTRIC TRACK DETECTORS 

On registration properties of Intercast Company CR-39, 
18:17102 (R;RU) 

Registration properties of different types of CR-39 in vacuum 
conditions of irradiation, 18:17103 (R;RU) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Coal-fueled diesel emissions control technology development, 
18:16401 (R;US) 

Comparison of dilution tunnels, 18:16419 (R;DK;In Danish) 

Comparison of particulate emission, measured with two mini- 
dilution tunnels, 18:16418 (R;DK) 

Gaining knowledge on emission conditions related to marine 
diesel motors, 18:16416 (R;DK;in Danish) 

Improvement of exhaust emissions of turbo-charged diesel en- 
gines in unsteady operation, 18:16414 (RA;DE;In German) 

Investigations of the partial-flow dilution tunnel, 18:16417 (R;DK) 

Material development of thick thermal barrier coating (TTBC) 
systems, 18:16581 (RA;US) 

Proceedings of the ninth annual coal-fueled heat engines, ad- 
vanced pressurized fluidized-bed combustion (PFBC), and 
gas stream cleanup systems contractors review meeting, 
18:15176 (R;US) 

Separation of diesel soot particles with a combination of an ag- 
glomerator and a centrifugal separator, 18:16413 (RA;DE;In 
German) 

Study on hydrogen engine with direct injection before TDC, 
18:16402 (iA;JP;in Japanese) 

Wear-resistant coatings, 18:16580 (RA;US) 

DIESEL FUELS 

Limitations of the ideal phase-Doppler system: Extension to 
spatially and temporally inhomogeneous particle flows with an 
application to diesel sprays, 18:16405 (R;US) 
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DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 
Analysis of destabilization at the second laser threshold by the 
Lyapunov direct method, 18:17656 (R;XA) 
Approximate solution of the fourth order initial value problem us- 
ing deficient spline polynomials, 18:17711 (R;XA) 
Control of error and convergence in ODE solvers, 18:18606 
(R;SE) 
Lyapunov functions for the fixed points of the Lorenz model, 
18:17651 (R;XA) 
On the oscillation of a class of hyperbolic equations of neutral 
type, 18:17633 (R;XA) 
On the zeros of solutions of forced parabolic differential equa- 
tions of neutral type, 18:17707 (R;XA) 
Oscillatory behaviour of solutions of coupled hyperbolic differen- 
tial equations of neutral type, 18:17636 (R;XA) 
The CACTUS transport method in WIMS, 18:15874 (RA;XA) 
The least energy critical set, 18:17640 (R;XA) 
The method of minimal normal forms, 18:16872 (R;US) 
DIFFERENTIAL GEOMETRY 
A remark about the mean curvature, 18:17641 (R;XA) 
DIFFRACTION 
See also ELECTRON DIFFRACTION 
X-RAY DIFFRACTION 
Misalignment sensitivity of an inclined crystal monochromator, 
18:16954 (RA;US) 
DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFRACTION GRATINGS 
Cryogenic cooling of x-ray crystals using a porous matrix, 
18:16956 (RA;US) 
Recent experiments with liquid gallium cooling of crystal diffrac- 
tion optics, 18:16949 (RA;US) 
Variable-metric diffraction crystals for x-ray optics, 18:16958 
(RA;US) 
DIFFUSERS 
Reaction in the grid zone of a fluidized bed coal gasifier, 
18:14872 (IA;JP;in Japanese) 
DIFFUSION 
Computer simulation of non-steady state moisture diffusional 
flow in wood, 18:16635 (R;XA) 
Diffusivity and porosity studies in rock matrix: The effect of 
salinity, 18:17376 (R;Fl) 
Review on matrix diffusion investigations of dissolved radionu- 
clides in rocks: A literature survey, 18:17403 (R;Fl) 
DIGESTER GAS 
See METHANE 
DIGITIZERS 
Characteristics and development report for the MC3313 clock, 
18:17181 (R;US) 
DIHYDROXYAROMATICS 
See POLYPHENOLS 
DIHYDROXYBENZENE-META 
See RESORCINOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DIMERS 
Monte Carlo simulations of a two-dimensional hard dimer sys- 
tem, 18:18162 (R;XA) 
DIMETHYLBENZANTHRACENE 
DMBA induces tyrosine phosphorylation of PLC-yi and acti- 
vates the tyrosine kinases Ick and fyn in the HPB-ALL human 
T-cell line, 18:17595 (R;US) 
DIODE TRANSISTORS 
See TRANSISTORS 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 





DIRAC EQUATION 

A new approach to the I/N-expansion for the Dirac equation, 
18:17667 (R;UA) 

Investigations on Dirac field in Riemann geometry, 18:17769 
(R;FR;In French) 

Synthesis note about the transfer from Dirac equation to 
Bargmann-Michel-Telegdi equation, 18:17770 (R;FR;in 
French) 

DIRECTED-ENERGY WEAPONS 

Near Term Kinetic Energy Anti-Satellite Weapon System (KE- 
ASAT WS) Program: 1991 electric gun tests, test and 
analysis report: M1 test series, 18:17218 (R;US) 

DIRECTIONAL DRILLING 
Horizontal Drilling Workshop summary report for the arid inte- 
grated demonstration program, 18:16780 (R;US) 

DISCHARGES (ELECTRIC) 

See ELECTRIC DISCHARGES 
DISINTEGRATION (BIOLOGICAL) 

See DECOMPOSITION 
DISINTEGRATION (CHEMICAL) 

See DECOMPOSITION 
DISINTEGRATION (FISSION) 

See FISSION 
DISPERSANTS (CHEMICAL) 

See SURFACTANTS 
DISPLACEMENT FLUIDS 

Improving reservoir conformance using gelled polymer systems: 
First quarterly report, September 25, 1992—-December 24, 
1992, 18:15212 (R;US) 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, October-December 


1992, 18:15214 (R;US) 
DISPLACEMENT GAGES 
Fiber-optic shock position sensor, 18:17214 (R;US) 


DISPLAY DEVICES 

Design characteristics of safety parameter display system for 

nuclear power plants, 18:16007 (R;CN) 
DISPOSAL WELLS 
Impact of High-Level-Radioactive Wastes thermal output on 
repository design, 18:15349 (R;FR) 
DISPROPORTIONATION 
See OXIDATION 
DISSIPATION FACTOR 
Dissipative phase transitions in field theory models with sponta- 
neous symmetry violation, 18:17837 (R;UA;In Russian) 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISSOLVERS 
Corrosion prevention and control at the Sellafield nuclear fuel 
reprocessing plant, 18:15315 (RA;XA) 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTILLATES 
See also NAPHTHA 
PETROLEUM DISTILLATES 

Additive effects of phenols on hydrogenolysis of acidic, neutral 
and basic fractions in coal liquefied oil, 18:14922 (IA;JP;In 
Japanese) 

Characteristics of reversed phase (ODS) HPLC separation of 
aromatic compound classes separated normal phase (NH2) 
HPLC for coal liquefaction oil, 18:14959 (IA;JP;ln Japanese) 

Dealkylation of coal liquid, 18:14840 (IA;JP;in Japanese) 

Hydrotrating of brown coal derived light-middle distillate.: Effect 
of catalyst pore size and supported metal on catalytic activity, 
18:14865 (IA;JP;in Japanese) 

Hydrotreating of brown coal derived light-middle distillate.: 
Chage in catalytic activities, 18:14924 (IA;JP;in Japanese) 

Liquefaction of victorian brown coal. 9.: Effect of bottom recycle 
on liquefaction reaction, 18:14852 (IA;JP;in Japanese) 


DOSIMETRY 


Utilization fo coal-derived middle and heavy distilaltes as chemi- 
cals, 18:15095 (IA;JP;in Japanese) 
DISTILLATION EQUIPMENT 
Energy saving of crude light oil distillation plant, 18:15072 
(IA;JP;in Japanese) 
DISTRIBUTED DATA PROCESSING 
Sparse matrix algorithms on distributed memory multiprocessors: 
Progress report, June 1992—February 1993, 18:18573 (R;US) 
DISTRICT COOLING 
District cooling, pilot study: Final report, 18:16334 (R;Fl;in 
Finnish) 
DISTRICT HEATING 
Physical characteristics of the core of nuclear district heating 
plants, 18:15936 (RA;XA) 
DIVERTORS 
[Gas target and radiative divertors with plasma detached from 
divertor plate]: Foreign trip report, February 25—March 3, 
1993, 18:18497 (R;US) 
DMBA 
See DIMETHYLBENZANTHRACENE 
DNA 
Model studies of radiation induced oxidation and reduction pro- 
cesses in DNA, 18:17538 (R;NO) 
Sizing of DNA fragments by flow cytometry, 18:17445 (R;US) 
DNA HYBRIDIZATION 
Human cDNA mapping using fluorescence in situ hybridization: 
Progress report, April 1, 1992—December 31, 1992, 18:17450 
(R;US) 
DNA REPAIR 
DNA repair and radiation sensitivity in mammalian cells, 
18:17534 (R;US) 
DNA SEQUENCING 
Computer assisted multiplex sequencing: Progress report, Au- 
gust 1, 1991—July 31, 1992, 18:17442 (R;US) 
DNB 
See DEPARTURE NUCLEATE BOILING 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOCUMENTATION 
innovation data bases on environmental protection in atomic 
power and industry of the USSR, 18:16107 (RA;DE) 
M.1.S.T. and the ST] activities of C.E.A., 18:18633 (RA;DE) 
Nuclear safety documentation in the IPSN, 18:18636 (RA;DE) 
Proceedings of the 2nd workshop on information management, 
18:18631 (R;DE) 
Tasks and main areas of work of the GRS Information and Doc- 
umentation Service (luD), 18:18635 (RA;DE) 
The Fachinformationszentrum Karlsruhe and STN International, 
18:18632 (RA;DE) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 
Non-colvent bonding in coal. 2.: Study on electron acceptor doped 
coal by means of ESR and IR, 18:15110 (IA;JP;In Japanese) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE LIMITS 
Canada’s radiation scandal?, 18:17519 (R;CA) 
DOSEMETERS 
Ambient dose equivalent and directional dose equivalent instru- 
ments, 18:17062 (R;CN;In Chinese) 
Locations of criticality alarms and nuclear accident dosimeters 
at Hanford: Revision 1, 18:15613 (R;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also BETA DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
CINDY1.3C: Code for INternal DosimetrY, 18:18580 (CM;US) 
Guidelines for calculating radiation doses to the public from a 
release of airborne radioactive material under hypothetical ac- 
cident conditions in nuclear reactors, 18:16031 (R;CA) 
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DOUBLE BETA DECAY 


DOUBLE BETA DECAY 

Monte Carlo algorithms in simulation of 26-decay and penetra- 
tion of electrons through matter, 18:18155 (R;UA;In Russian) 

The two types of the neutrinoless 6G decay, 18:18057 (R;UA) 

DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

Confinement and stability of VH-mode discharges in the DIlII-D 
tokamak, 18:18400 (R;US) 

On the second harmonic electron cyclotron resonance heating 
and current drive experiments on T-10 and DIll-D, 18:18401 
(R;US) 

DOW PUSHER 700 
See POLYAMIDES 
DOWTHERM 
See PHENYL ETHER 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRAWDOWN 

Study on the fluidity of coal liquefaction residue, 18:14937 

(IA;JP;ln Japanese) 
DREDGE SPOIL 

Three-year summary report of biological monitoring at the 
Southwest Ocean dredged-material disposal site and addi- 
tional locations off Grays Harbor, Washington, 1990-1992, 
18:17431 (R;US) 

DREDGING 

Eelgrass (Zostera marina L.) transplant monitoring in Grays 
Harbor, Washington, after 29 months, 18:17353 (R;US) 

Three-year summary report of biological monitoring at the 
Southwest Ocean dredged-material disposal site and addi- 
tional locations off Grays Harbor, Washington, 1990-1992, 
18:17431 (R;US) 

DRILL CORES 

Influence of deterministic geologic trends on spatial variability of 
hydrologic properties in volcanic tuff, 18:15457 (R;US) 

Radioelements and their occurrence with secondary minerals in 
heated and unheated tuff at the Nevada Test Site, 18:15419 
(R;US) 

The weathering of core samples, 18:17406 (R;Fl;In Finnish) 

Using environmental tracers to estimate recharge through an 
arid basin, 18:15463 (R;US) 

DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING 
See also DIRECTIONAL DRILLING 
WELL DRILLING 

Demonstration of Eastman Christensen horizontal drilling sys- 
tem — Integrated Demonstration Site, Savannah River Site, 
18:17615 (R;US) 

Well completion report on installation of horizontal wells for in- 
situ remediation tests, 18:16784 (R;US) 

DRILLING PLATFORMS 

See OFFSHORE PLATFORMS 
DRILLING RISERS 

See MARINE RISERS 
DRINKING WATER 

Bioremediation of nitrates and carbon tetrachloride in ground- 
water, 18:17355 (R;US) 

Contamination measurements 
18:17425 (R;AT;in German) 

Preliminary remedial action objectives for the Tank 16 ground- 
water operable unit, 18:17395 (R;US) 

Response to requests by FMF and DWPF concerning disposal 
of FMF saltstone drums in Z-Area vaults, 18:15515 (R;US) 

Riverbank seepage of groundwater along the 100 Areas shore- 
line, Hanford Site, 18:17381 (R;US) 

DROPLET MODEL 


The lift on a samli drop or particle in a shear flow, 18:16793 
(RA;US) 


in Austria and Germany, 


780 ERA Vol. 18, No. 6 


DROPLETS 
Droplet distribution and deposition in gas-liquid annular flow, 
18:16791 (RA;US) 
Estimation of droplet collision frequency in a spray, 18:17700 
(R;US) 
Studies of complexity in fiuid systems, 18:16805 (R;US) 
DRY DEPOSITION 
See DEPOSITION 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DRYERS 
Environmental effects from drying of biomass, 
(R;SE;in Swedish) 
Green drying, 18:16363 (R;DK;in Danish) 
DRYING 
An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly progress 
report, October 1, 1992—December 31, 1992, 18:15064 (R;US) 
DTO 
See HEAVY WATER 
DUAL-PURPOSE POWER PLANTS 
Possible financing and operating concepts for the cogeneration 
plant Gross-Zimmern, Darmstadt-Dieburg, 18:16259 (1;DE;in 
German) 
DUBNA SYNCHROCYCLOTRON 
Direct-current stabilizer, 18:17019 (R;RU;in Russian) 
DUSTS 
Development of recleanable HEPA filters - recleaning by re- 
verse flow, 18:17258 (RA;DE;in German) 
DWARF STARS 
Magnetic activity in low mass stars, 18:17756 (R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC LOADS 
Sub-nanosecond optical diagnostics of laser-material interaction 
and dynamic microstructure of materials, 18:16822 (R;US) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICAL BOSON-FERMION SYMMETRY 
See BOSON-FERMION SYMMETRY 
DYNAMICAL GROUPS 
A noncommutative mean ergodic theorem for partial W’*- 
dynamical semigroups, 18:17657 (R;XA) 
DYNAMICS 
Symbolic dynamics and description of complexity, 18:17718 
(R;XA) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 
High resolution near edge x-ray spectroscopy, 18:18173 (R;US) 
Magnetic properties of Dy/Zr multilayers, 18:16433 (R;FR) 
DYSPROSIUM 160 
Low spin S-band members in 1®°:162Dy, 18:18133 (R;NO) 
DYSPROSIUM 162 
Low spin S-band members in '®°.'62Dy, 18:18133 (R;NO) 


18:15689 


E 


EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
STRATOSPHERE 
Numerical simulation of interactions of nuclear weapons with the 
geomagnetic field, 18:17290 (R;US) 
EARTH CRUST 
Value of space defenses, 18:17603 (R;US) 
EARTH MAGNETOSPHERE 
Study of the Solar-terrestrial system, 18:17701 (R;FR) 
EARTHQUAKES 
Engineering aspects of earthquake risk mitigation: Lessons 
from management of recent earthquakes, and consequential 





mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars, 18:17613 (R;XU) 

Further study on source parameters at Quirke Mine, Elliot Lake, 
Ontario, 18:15567 (R;CA) 

Safety and operating reliability of reactor VVER (external load), 
18:16038 (R;CS;in Czech, Slovak) 

EBD FILMS 

See ENERGY BEAM DEPOSITION FILMS 
EBIC 

See SCANNING ELECTRON MICROSCOPY 
EBIS 

See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 

Fauk tree analysis of the EBR-Il reactor shutdown system, 
18:16085 (R;US) 

Performance of HT9 clad metallic fuel at high temperature, 
18:15902 (R;US) 

The EBR-II Probabilistic Risk Assessment: Results and in- 
sights, 18:16086 (R;US) 

ECCS 

Thermal analysis of a heat-generating pool cooled from below, 

18:16084 (R;US) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 

ECONOMIC ANALYSIS 

Pressurized fluidized-bed hydroretorting of eastern oil shales: 
Progress report, September 1992—November 1992, 18:15254 
(R;US) 

ECONOMIC DEVELOPMENT 
An optimal growth model for Norway with a carbon dioxide 
emissions constraint, 18:16190 (R;NO) 
ECONOMIC GROWTH 
See ECONOMIC DEVELOPMENT 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 

Brookhaven National Laboratory site environmental report for 
calendar year 1991, 18:17225 (R;US) 

Multimedia environmental models (e.g. Fugacity models) as 
screening tools, @.g. in connection with life cycle assess- 
ments, 18:16239 (R;SE) 

Oak Ridge Reservation environmental report for 1991: Volume 
1, Narrative, summary, and conclusions, 18:17326 (R;US) 

Overview of research institute of innovative technology for the 
earth, 18:16226 (IA;JP;In Japanese) 

ECR HEATING 

Electron cyclotron heating and current drive in toroidal geome- 

try: Technical progress report, 18:18389 (R;US) 
EDDY CURRENT TESTING 

Tridimensional numerical modelling of an eddy current non de- 

structive testing process, 18:16816 (R;FR) 
EDDY CURRENTS 

Eddy current simulations for the SSCL Low-Energy Booster cav- 
ity, 18:17034 (R;US) 

Improvement of measuring system of pushing force at coke 
oven, 18:15086 (IA;JP;in Japanese) 

EDUCATIONAL FACILITIES 

See also SCHOOL BUILDINGS 

A 10-year review of the dose history of radiation workers in the 
University of Surrey, 18:17529 (I;PH) 

EDUCATIONAL TOOLS 

Developing a design document, 18:16202 (RA;US) 
EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFUSION 

See DIFFUSION 


See REDOX POTENTIAL 
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EHF RADIATION 
See MICROWAVE RADIATION 
EIGENVALUES 
Self-similar approximations for eigenvalue problem, 18:17675 
(R;RU) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EL-4 REACTOR 

Study of the experience feedback relating to ageing of electronic 

components and cables, 18:15884 (R;FR) 
ELASTOMERS 
Evaluation of polyaryl adhesives in elastomer-stainless steel 
joints, 18:16617 (R;US) 
ELECTRIC BATTERIES 
See also METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 

Aging studies of batteries and transformers in class IE power 
systems, 18:15986 (RA;US) 

Life-cycle cost analysis of conventional and fuel cell/battery pow- 
ered urban passenger vehicles: Final report, 18:16409 (R;US) 

ELECTRIC CABLES 

Aging and condition monitoring of Class 1E cables, 18:15993 
(R;US) 

Medium and high voltage power cables market in Europe, 
18:16151 (R;FR;In French) 

Study of the experience feedback relating to ageing of electronic 
components and cables, 18:15884 (R;FR) 

ELECTRIC CONDENSERS 

See CAPACITORS 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

Structural and electronic properties of atomic chains, 18:18191 
(R;UA) 

ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CURRENTS 
See also BOOTSTRAP CURRENT 
EDDY CURRENTS 
Fiber-optic currents measurements, 18:17170 (R;US) 
ELECTRIC DIPOLES 

Electric-dipole transitions and octupole softness in odd-A rare- 

earth nuclei, 18:18041 (R;SE) 
ELECTRIC DISCHARGES 

8th Symposium on elementary processes and chemical reac- 
tions in low temperature plasma. Pt. 1 and 2: Book of invited 
papers, 18:18406 (R;CS) 

Approach to extending the cycle life of lithium secondary bat- 
tery.: Effect of discharge current on cycle life and integrated 
capacity, 18:16176 (R;JP;In Japanese) 

ELECTRIC FIELDS 

Effects of electric field treatments on mesosherules containing 
pitches, 18:15098 (IA;JP;In Japanese) 

Electric field simulation in electrostatic precipitators considering 
space charges, 18:17257 (RA;DE;In German) 

[European research related to possible biological and health ef- 
fects of 50 and 60 Hz electric and magnetic fields]: Foreign 
trip report, August 17—September 2, 1992, 18:17600 (R;US) 

ELECTRIC GENERATORS 

The role of monitoring and trending applied to diesel generator 

aging, 18:15985 (RA;US) 
ELECTRIC POWER 

See also HYDROELECTRIC POWER 

ELCAP data collection and management, 18:16338 (RA;US) 

Methods for comparative risk assessment of different energy 
sources, 18:16233 (R;XA) 

ELECTRIC POWER INDUSTRY 

Annual report and accounts 1991/92, 18:15779 (1;GB) 

Annual review and directors’ report and accounts, 18:16152 
(1;GB) 

ELECTRIC POWER SUBSTATIONS 

See POWER SUBSTATIONS 

ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
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ELECTRIC RESISTIVITY 


ELECTRIC RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 

See SWITCHES 
ELECTRIC UTILITIES 

Policies and means to assess and improve service quality in 
electricity supply systems, 18:16269 (R;IT;In French) 

US-EC fuel cycle study: Background document to the approach 
and issues, 18:16264 (R;US) 

ELECTRIC-POWERED VEHICLES 

DOE's vehicular puei cell R&D program, 18:16285 (RA;US) 

Life-cycle cost analysis of conventional and fuel cell/battery pow- 
ered urban passenger vehicles: Final report, 18:16409 (R;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
SWITCHES 
TRANSFORMERS 

Electrical Distribution System Functional Inspection (EDSFI) 
data base program, 18:15924 (R;US) 

Recommerdations for managing equipment aging in nuclear 
power plants, 18:15959 (R;US) 

Status review of suspect parts programs at selected Defense 
Programs sites, 18:17602 (R;US) 

ELECTRICAL RESISTANCE 

See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRICITY 

See also PIEZOELECTRICITY 

Residential end-use loads and shares, 18:16341 (RA;US) 
ELECTROCHEMICAL CELLS 

See also ELECTRIC BATTERIES 

FUEL CELLS 

In situ characterization of interfacial and bulk properties of 
lithium polymer batteries using 4-probe DC techniques, 
18:16715 (R;US) 

ELECTRODEPOSITED COATINGS 
Providing adherent coatings on tungsten and tungsten alloys, 
18:16508 (R;US) 
ELECTRODES 
See aiso ANODES 
GRIDS 

Investigations of drop detachment control in gas metal arc weld- 
ing, 18:16747 (RA;US) 

Magnetic field effects on the metal hydride electrode potential, 
18:16632 (IA;JP;in Japanese) 

Polymer electrolyte fuel cells for transportation applications, 
18:16308 (R;US) 

Preparation of ceramic materials and elements for super-hot 
MHD electrodes, 18:16281 (R;IT) 

Research and development of lithium secondary batteries for 
load conditioner use. 2.: Cycleability and power characteris- 
tics of 25Wh-class lithium/vanadium oxide prototype cells, 
18:16178 (R;JP;in Japanese) 

ELECTROLYSIS 

Studies on the match between the PV array and S.P.E. electrol- 

yser, 18:15728 (IA;JP;in Japanese) 
ELECTROMAGNETIC FIELDS 

A proposed approach for developing next-generation computa- 
tional electromagnetics software, 18:17739 (R;US) 

Dissemination and support of ARGUS for accelerator applica- 
tions: Technical progress report, January 21, 1992—February 
1, 1993, 18:16882 (R;US) 

ELF electric and magnetic fields: Pacific Northwest Laboratory 
studies, 18:17601 (R;US) 

ELECTROMAGNETIC INTERACTIONS 
See also PHOTON-PHOTON INTERACTIONS 
PHOTOPRODUCTION 
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Experimental investigation of the interaction between a beam of 
relativistic electrons and the electromagnetic wave in a quasi- 
optical gyrotron, 18:18455 (R;CH;In French) 

ELECTROMAGNETIC LENSES 

Focusing properties of a three-element quadrupole lens system 
and its stigmatic focusing behaviour, 18:16894 (R;RU;in Rus- 
sian) 

ELECTROMAGNETIC PULSES 
Optimization of HPM device parameters for maximum air trans- 
mission, 18:17217 (R;US) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 

COHERENT RADIATION 
ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
VISIBLE RADIATION 
X RADIATION 

About excitation of round waveguide by a point current source, 
18:17732 (R;UA;in Russian) 

TSAR2.3: Temporal Scattering And Response, 18:18579 
(CM;US) 

ELECTROMAGNETIC WAVES 

See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 

See BINDING ENERGY 

ELECTRONS 

ELECTRON ACOUSTIC WAVES 

See ELECTRON PLASMA WAVES 
ELECTRON BEAM INDUCED CURRENT 

See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAM ION SOURCES 

The status of the Electron Beam lon Sources, 18:17687 (R;US) 
ELECTRON BEAMS 

Equilibrium and space-charge wave analysis of electron beams 
in conducting and absorbing gyrotron beam _ tunnels, 
18:18460 (R;CH) 

Excitation of coupled waves in plasma periodic structures by rel- 
ativistic electron beam and acceleration of charged particles, 
18:18436 (R;UA;In Russian) 

Experimental considerations concerning the velocity measure- 
ment of the relativistic electron beam in a gyrotron by means 
of Thomson scattering, 18:18461 (R;CH) 

Experimental investigation of the interaction between a beam of 
relativistic electrons and the electromagnetic wave in a quasi- 
optical gyrotron, 18:18455 (R;CH;In French) 

Investigation of the coherent synchrotron radiation spectrum as a 
probe of charge dynamics: Progress report, 18:18142 (R;US) 

Irradiation of electron beam in a short resonator under cyclotron 
resonance conditions at anomal Doppler effect, 18:16906 
(R;UA;In Russian) 

On the stability of stationary regimes in a distributed autovibration 
system with external feedback, 18:16899 (R;UA;In Russian) 

PHERMEX beam studies: Final report, 18:16912 (R;US) 

Upgrade of the P-1 relativistic electron beam generator: Phase 
1, [Final report], 18:16909 (R;US) 

Vector meson masses in the nuclear medium, 18:18001 (R;FR) 

ELECTRON CHANNELING 
Bremsstrahiung 

Comparison of bremsstrahlung photon diffraction and paramet- 
ric X radiation intensities, 18:18291 (IA;RU;In Russian) 

Spectra distortion of B-type coherent bremsstrahlung of chan- 
neled relativistic electrons, 18:18289 (IA;RU;in Russian) 

Magnetic Materials 

Anomalous peculiarities and positron-likely channeling of rela- 
tivistic electrons in magnetic crystals, 18:18251 (IA;RU;In 
Russian) 

Monocrystals 

Coherent x-ray radiation of relativistic electrons in crystals, 
18:18244 (R;UA;In Russian) 

Electron channeling and atomic resolution electron microscopy, 
18:18249 (IA;RU;In Russian) 





Positron source with small phase volume based on coherent in- 
teraction of relativistic electron beam with crystal, 18:18287 
(IA;RU;In Russian) 

Programming environment for electromagnetic process descrip- 
tion in the relativistic particle plane and axis channeling, 
18:18285 (IA;RU;in Russian) 

Quasi-Tamm defect states of channeled electrons, 18:18261 
(IA;RU;In Russian) 

Radiation of electrons with the energy of 1 GeV order in ori- 
ented thickness crystals, 18:18288 (IA;RU;in Russian) 

Spectra distortion of B-type coherent bremsstrahlung of chan- 
neled relativistic electrons, 18:18289 (IA;RU;in Russian) 

Pair Production 

Calculation of the probability of radiation and pair production at 
an arbitrary incidence angle on crystal plane, 18:18282 
(IA;RU;In Russian) 

Photon Emission 

Angular distribution of relativistic electron radiation for motion 
near crystallographic planes in thick crystal, 18:18293 
(IA;RU;In Russian) 

Calculation of the probability of radiation and pair production at 
an arbitrary incidence angle on crystal plane, 18:18282 
(IA;RU;In Russian) 

Hard photon radiation emitted by high energy electrons and 
positrons in monocrystals, 18:18281 (IA;RU;In Russian) 

On polarization of relativistic electron and positron incoherent 
radiation in crystal, 18:18286 (IA;RU;In Russian) 

Quantum effect in channeling radiation, 18:18280 (IA;RU;In 
Russian) 

Polarization 

Orientation dependence of radiation polarization of relativistic 
electrons moving near axis and planes in silicon crystal, 
18:18292 (IA;RU;in Russian) 

Positrons 

Study of positron generation by radiation of channeled electrons 

in tungsten, 18:18290 (IA;RU;in Russian) 
Silicon 

Angular distribution of relativistic electron radiation for motion 
near crystallographic planes in thick crystal, 18:18293 
(IA;RU;in Russian) 

Orientation dependence of radiation polarization of relativistic 
electrons moving near axis and planes in silicon crystal, 
18:18292 (IA;RU;In Russian) 

Tungsten 

Energy total fluxes of -+-quantum radiation emitted by 900 MeV 
electrons in tungsten crystals, 18:18276 (IA;RU;in Russian) 

Multiple production of -y-quanta emitted by 900 MeV electrons in 
oriented tungsten crystal, 18:18277 (IA;RU;in Russian) 

Spectrum distortion during a multiple production of ~-quantum 
emitted by 900 MeV electrons in oriented tungsten crystals, 
18:18278 (IA;RU;In Russian) 

Study of positron generation by radiation of channeled electrons 
in tungsten, 18:18290 (IA;RU;In Russian) 

X-Ray Diffraction 
Comparison of bremsstrahlung photon diffraction and paramet- 
ric X radiation intensities, 18:18291 (IA;RU;in Russian) 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DETECTION 

identification of electrons from semileptonic b quark decays. De- 
termination of Tsub(banti b)/T},a4 at the Z° resonance with the 
OPAL detector, 18:17053 (R;DE;in German) 

ELECTRON DIFFRACTION 
Electron channeling and atomic resolution electron microscopy, 
18:18249 (IA;RU;in Russian) 
ELECTRON DONOR 
See BINDING ENERGY 
ELECTRONS 
ELECTRON GAS 

Confinement of acoustical modes due to the electron-phonon in- 
teraction within 2D-electron gas, 18:18240 (R;XA) 

Limitation and suppression of hot electron fluctuations in submi- 
cron semiconductor structures, 18:18241 (R;XA) 


ELECTRON-POSITRON INTERACTIONS 
Annihilation 


ELECTRON MICROPROBE ANALYSIS 
QEM-«SEM technology, 18:15137 (IA;AU) 
ELECTRON MICROSCOPY 
See also SCANNING ELECTRON MICROSCOPY 
TRANSMISSION ELECTRON MICROSCOPY 

Undulator SpectroMicroscopy Facility at the Advanced Light 
Source: Annual report 1992, 18:17167 (R;US) 

Using coherent illumination to extend HRTEM resolution: Why 
we need a FEG-TEM for HREM, 18:16683 (R;US) 

ELECTRON PAIRS 

Energy ionization losses of clusters formed during Coulomb ex- 
plosion of fast molecule and formation of high energy 
electron-positron pair in substance, 18:18262 (IA;RU;In Rus- 
sian) 

ELECTRON PLASMA WAVES 

A Fokker-Planck operator for the emission and absorption of elec- 

tron plasma waves in a magnetized plasma, 18:18393 (R;US) 
ELECTRON PRECIPITATION 

lonospheric response to particle precipitation within aurora, 

18:17727 (R;SE) 
ELECTRON REACTIONS 

Dibaryon resonances in photo- and electrodisintegration of the 
deuteron, 18:17970 (R;UA;In Russian) 

Inclusive deuteron electro disintegration at high K? and high- 
momentum component of deuteron wave function, 18:18067 
(R;UA) 

Theory of photon and electron induced reactions: Final report, 
July 1, 1990—June 30, 1993, 18:18090 (R;US) 

ELECTRON TEMPERATURE 

G-factor determination by the electron energy relaxation 

method, 18:18463 (R;NO) 
ELECTRON-ATOM COLLISIONS 

Structural and electronic properties of atomic chains, 18:18191 
(R;UA) 

The intra-atomic motion of bound electrons as a possible source 
of a systematic error in electron beam polarization measure- 
ments by means of a Moller polarimeter, 18:16904 (R;UA) 

ELECTRON-CAPTURE DETECTORS 

Specific primary ionization induced by minimum ionizing elec- 
trons in CH4, CaHe, C3Ha, HC4Hi, Ar, DME,TEA and TMAE, 
18:17159 (R;IL) 

ELECTRON-MOLECULE COLLISIONS 

[Collaborative research on radiation interactions in fluids, 
electron-electronically excited molecule interactions, and the 
interfacing of the gaseous and the condensed phases of mat- 
ter]: Foreign trip report, August 31—-December 31, 1991; 
January 31-June 17, 1992; June 21—September 20, 1992, 
18:18192 (R;US) 

ELECTRON-POSITRON COLLISIONS 

A window least squares algorithm for statistical noise smoothing 
of 2D-ACAR data, 18:18227 (R;XA) 

Probing Z - Z' mixing at future ete colliders, 18:17956 (R;XA) 

ELECTRON-POSITRON INTERACTIONS 
Annihilation 

2-fermion 2-boson contact terms in e*e~ into boson pairs, 
18:17945 (RA;DE) 

A complete O(a) Monte Carlo event generator for ete~ — 
W*W-(-+), 18:17908 (RA;DE) 

Approximations for ete~ — W*W-, 18:17910 (RA;DE) 

CP violation in supersymmetric models: Electric dipole moment 
and T-odd asymmetry, 18:17934 (RA;DE) 

Charged Higgs production at high energy linear colliders, 
18:17906 (RA;DE) 

Charged particle multiplicity distributions in e*e— -annihilation pro- 
cesses in the LEP experiments, 18:17965 (R;RU;in Russian) 

Determination of ag from hadronic event shapes, 18:17919 
(RA;DE) 

Effects of additional isoscalar vector bosons in ete~ —ff-bar pro- 
cesses at the TRISTAN and LEP energies, 18:18014 (R;RU) 

Excited fermions, 18:17942 (RA;DE) 

Excited lepton exchange in e+e~ annihilation into boson pairs, 
18:17943 (RA;DE) 

Experimental aspects of gauge boson production in ete~ colli- 
sions at ,/s=500 GeV, 18:17916 (RA;DE) 
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ELECTRON-POSITRON INTERACTIONS 
Annihilation 


Experimental aspects of selectron pair searches, 18:17931 
(RA;DE) 

Extended gauge models. Introduction and summary, 18:17925 
(RA;DE) 

Gauge boson production in e*e~-collisions at high energies, 
18:17907 (RA;DE) 

Hadronic event selection and jet physics at 500 GeV, 18:17918 
(RA;DE) 

Higgs bosons in the minimal supersymmetric extension of the 
Standard Model, 18:18007 (RA;DE) 

Higgs in the Standard Model, 18:17902 (RA;DE) 

Higher order QED corrections to IVB pair production, 18:17911 
(RA;DE) 

Intermediate mass Higgs searches at 300-500 GeV e*e- linear 
colliders, 18:17904 (RA;DE) 

investigation of the decays anti B°—D*tl-anti » and anti 
B-—D**!~ anti v, 18:17946 (R;DE) 

Leptoquark production, 18:17928 (RA;DE) 

Mirror fermions, 18:17854 (RA;DE) 

Muhtjets in ete— annihilation at 500 GeV, 18:17921 (RA;DE) 

Neutralinos and neutral Higgs bosons in the nonminimal super- 
symmetric Standard Model, 18:18008 (RA;DE) 

New gauge bosons, 18:17926 (RA;DE) 

Numerical results for e*e- — WtW-, 18:17909 (RA;DE) 

On the interplay between top decay and top fragmentation, 
18:17923 (RA;DE) 

Particle production and decay in the minimal supersymmetric 
Standard Model, 18:17929 (RA;DE) 

Probing the WWZ vertex at a 500 GeV e*e™ collider, 18:17914 
(RA;DE) 

Production of new vector bosons from alternative models, 
18:17941 (RA;DE) 

Prospects for supersymmetric particle discoveries at a 500 GeV 
e*e— collider, 18:17930 (RA;DE) 

QCD coherence and inclusive particle distributions, 18:17920 
(RA;DE) 

QCD studies at a 500 GeV ete linear collider, 18:17917 (RA;DE) 

Quartic-boson couplings in ete—, 18:17936 (RA;DE) 

R-parity violation, 18:17933 (RA;DE) 

Radiative corrections to ete- — ZH, 18:17903 (RA;DE) 

Resummation of 1P1 O(a) fermion loop corrections to e*e~ — 
W*W7- at high energies, 18:17912 (RA;DE) 

Scalars, 18:17940 (RA;DE) 

Search for scalar muons at a future 500 GeV e*e--collider, 
18:17932 (RA;DE) 

Status of the O(a) calculation of ete~ — WtW- — 4f(+), 
18:17913 (RA;DE) 

Testing the neutral Higgs sector of the M.S.S.M. with a 300-500 
GeV ete™ collider, 18:17905 (RA;DE) 

Tests of the electromagnetic properties of the Z in ete~ — Z+, 
ZZ, 18:17935 (RA;DE) 

The BESS model, 18:17927 (RA;DE) 

Top quark anomalous couplings, 18:17944 (RA;DE) 

Trilinear self couplings of vector bosons and their determination 
ine*e- — WtW-, 18:17858 (RA;DE) 

Vector boson self-interactions and vector boson production 
within the BESS-model, 18:17937 (RA;DE) 

ZWW production at e*e~ colliders, 18:17915 (RA;DE) 


Electroproduction 
Intermediate mass Higgs searches at 300-500 GeV e*e™ linear 
colliders, 18:17904 (RA;DE) 
Scalars, 18:17940 (RA;DE) 


Meetings 
Ete collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. Pt. A, 18:17901 (R;DE) 
E*e~ collisions at 500 GeV: The physics potential. Proceedings 
of the workshop - Munich, Annecy, Hamburg, February 4 to 
September 3, 1991. Pt. B, 18:17924 (R;DE) 


Multiple Production 
Dynamical behavior of excited hadronic matter: Progress report, 


January 1, 1991—December 31, 1991 (Dept. of Physics, Univ. 
of Arizona), 18:17949 (R;US) 
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Pair Production 

Lepton mixing in W*W~- pair production with polarized e*te— 

collisions, 18:17957 (R;XA) 
ELECTRON-PROTON INTERACTIONS 

Hera the new frontier, 18:18080 (R;FR) 

The J/¥ electro- and photoproduction at high energies and the 
gluon distribution of the proton, 18:18111 (R;RU) 

ELECTRON-RING ACCELERATORS 

Tunable IR synchrotron light source of high luminosity for spec- 

troscopic investigations of HTSC materials, 18:18352 (R;RU) 
ELECTRONIC CIRCUITS 

See also TIMING CIRCUITS 

Study of the experience feedback relating to ageing of electronic 
components and cables, 18:15884 (R;FR) 

ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
OSCILLATORS 
POWER SUPPLIES 
RESONATORS 

ECM (Environmentally Conscious Manufacturing) newsletter, 
April 1992: Information on environmentally conscious manu- 
facturing processes, 18:16372 (R;US) 

ECM (Environmentally Conscious Manufacturing) newsletter, 
August 1990: Information on environmentally conscious man- 
ufacturing processes: Volume 1, No. 1, 18:16371 (R;US) 

ELECTRONS 

Acoustic recording the orientation effect of relativistic electron 
scattering in monocrystal, 18:18255 (IA;RU;In Russian) 

Damage induced by the electronic stopping power of swift 
heavy ions in insulators, 18:16619 (R;FR) 

Dirac’s shell model of the electron and the general theory of 
moving relativistic charged membranes, 18:17652 (R;XA) 

Monte Carlo algorithms in simulation of 26-decay and penetra- 
tion of electrons through matter, 18:18155 (R;UA;In Russian) 

Non-colvent bonding in coal. 2.: Study on electron acceptor doped 
coal by means of ESR and IR, 18:15110 (IA;JP;in Japanese) 

The Aharonov-Bohm effect and inducing of vacuum charge by a 
singular magnetic string, 18:17812 (R;UA) 

ELECTROSTATIC PRECIPITATORS 

Electric field simulation in electrostatic precipitators considering 
space charges, 18:17257 (RA;DE;in German) 

Pulsed electron beam precharger: Technical progress report 
No. 11, March 1, 1992—May 31, 1992, 18:15769 (R;US) 

ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
HADRONS 
LEPTONS 
POSTULATED PARTICLES 
STRANGE PARTICLES 
Quasi-relativistic effects in  barrier-penetration processes, 
18:18064 (R;UA) 
ELEMENTS 
See also METALS 
NONMETALS 
SEMIMETALS 

Direct analysis of trace elements in coal and coal ash by 
laser ablatiorvinductive coupled plasma/mass. spectrometry, 
18:15106 (IA;JP;in Japanese) 

Evaluation of the behavior of trace elements in a coal combus- 
tor, 18:15144 (IA;JP;In Japanese) 

ELLIPSOMETRY 
[Spectroscopic ellipsometry]: Foreign trip report, January 10— 
26, 1998, 18:16685 (R;US) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMBRITTLEMENT 

Power reactor embrittlement data base (PR-EDB): Uses in eval- 
uating radiation embrittlement of reactor vessels, 18:15980 
(RA;US) 





EMERGENCIES 
See ACCIDENTS 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 

EMERGENCY PLANS 

BER-3.2 report: Methodology for justification and optimization of 
protective measures including a case study: Protective 
actions planned for Gotland in an "EXERCISE SIEVERT’- 
release, 18:17544 (R;DK) 

Brief on nuclear emergency planning and preparedness in On- 
tario, 18:15897 (1;CA) 

Control and management of computer model software used for 
emergency response, 18:16247 (RA;US) 

National emergency plan for nuclear accidents, 18:18548 (R;IE) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMISSION 

See also NEUTRON EMISSION 

Allowance trading: Market operations and regulatory response, 
18:15762 (R;US) 

Effects of the 1990 Clean Air Act Amendments, 18:15761 (R;US) 

Toxic emission control systems for mixed waste storage tanks, 
18:15501 (R;US) 

EMITTANCE (BEAM) 
See BEAM EMITTANCE 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
ENDANGERED SPECIES 

Endangered Species Program, Naval Petroleum Reserves in 

California: Annual report, FY92, 18:15235 (R;US) 
ENDONUCLEASES 
DNA repair and radiation sensitivity in mammalian cells, 
18:17534 (R;US) 
ENERGY 
See also BINDING ENERGY 
FREE ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 

15th WEC congress 1992, ‘energy and life’. Conclusions and 
recommendations, 18:16183 (1;GB) 

1991 results of energy supply/demand and its short-term out- 
look.: Report of committee of energy supply/demand trend 
survey, 18:16185 (R;JP;in Japanese) 

Energy and life, 18:17220 (IA;ES) 

Semi-annual compilation of briefs: March 1993, 18:16737 (R;US) 

Temperature of a low yield bomb |, 18:17212 (R;US) 

ENERGY AUDITS 

Audit predictions of commercial lighting and plug loads, 

18:16340 (RA;US) 
ENERGY BALANCE 

Energy balance components of irrigated crops in north-central 

Oregon, 18:17266 (R;US) 
ENERGY BEAM DEPOSITION FILMS 

ArF excimer laser deposited tin oxide films studied by ’in situ’ 
surface diagnostics and by synchrotron radiation induced UV 
photoemission, 18:16545 (R;IT) 

ENERGY CONSERVATION 

Hydro-Quebec and energy efficiency: Proposed Hydro-Quebec 

development plan 1990-1992 - horizon 1999, 18:16238 (1;CA) 
ENERGY CONSUMPTION 

Audit predictions of commercial lighting and plug loads, 
18:16340 (RA;US) 

DOE2.1D: Building Energy Consumption Analysis, 18:18577 
(CM;US) 

Data requirements and database design for energy planning 
purposes for South Africa, 18:16272 (IA;ES) 

Energy consumption and technological developments, 18:18527 
(R;AT) 

Monitoring energy consumption at the Canada Centre ATES 
site, 18:16174 (RA;US) 


ENERGY-LOSS SPECTROSCOPY 


Survey of the travel of private cars.: Effects of more than private 
car owned by a family on the car travel distance, 18:16357 
(R;JP;In Japanese) 

ENERGY DEMAND 

Global energy / COz projections, 18:16267 (R;AT) 

Long term options for energy supply and demand side manage- 
ment, 18:16263 (IA;ES) 

ENERGY DISTRIBUTION 

See ENERGY SPECTRA 
ENERGY EFFICIENCY 

Energy and life, 18:17220 (IA;ES) 
ENERGY EXCHANGE 

See ENERGY TRANSFER 
ENERGY FACILITIES 

Team-building at Martin Marietta Energy Systems, _inc., 
18:16194 (RA;US) 

ENERGY POLICY 

Methods for comparative risk assessment of different energy 
sources, 18:16233 (R;XA) 

New energy policy for Mecklenburg-Vorpommern, 18:16182 
(1;DE;in German) 

ENERGY SOURCE DEVELOPMENT 

Assessment of energy technologies contributing to environmen- 
tal conservation, 18:16240 (R;JP;in Japanese) 

Optimized use of resources in the context of the North-South 
tensions, 18:16251 (IA;ES) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

Methods for comparative risk assessment of different energy 
sources, 18:16233 (R;XA) 

Overview of the DOE Atmospheric Chemistry Program's Ozone 
Project, 18:17231 (R;US) 

Prospect of hydrogen energy, 18:15660 (IA;JP;in Japanese) 

ENERGY SPECTRA 

Influence of sawtooth oscillations of fast ion spatial distribution, 

18:18380 (R;SE) 
ENERGY STORAGE SYSTEMS 

Aquifer cold storage in the Netherlands: State-of-the-art, market 
potential, and future development, 18:16157 (RA;US) 

Exergy analysis of aquifer thermal energy storages, 18:16172 
(RA;US) 

Geohydrologic characterization for aquifer thermal energy stor- 
age, 18:16169 (RA;US) 

Heat storage at SPEOS (Swiss ATES Pilot Plant): Chemical 
and microbiological aspects and problems, 18:16162 (RA;US) 

High temperature ATES at the University of Utrecht, the Nether- 
lands, 18:16163 (RA;US) 

Microbiological and environmental effects of aquifer thermal en- 
ergy storage studies of the Stuttgart man-made aquifer and a 
large-scale model system, 18:16165 (RA;US) 

Overview of projects with seasonal storage for cooling from four 
countries, 18:16158 (RA;US) 

Swedish ATES application: Experiences after ten years of de- 
velopment, 18:16156 (RA;US) 

Well, hydrology, and geochemistry problems encountered in 
ATES systems and thier solutions, 18:16168 (RA;US) 

ENERGY SUPPLIES 

Global energy / COz projections, 18:16267 (R;AT) 

Long term options for energy supply and demand side manage- 
ment, 18:16263 (IA;ES) 

New energy policy for Mecklenburg-Vorpommern, 18:16182 
(l;DE;in German) 

ENERGY TRANSFER 

See also HEAT TRANSFER 

Models for crushing property of foundry coke on drum test, 
18:15083 (IA;JP;In Japanese) 

ENERGY-LOSS SPECTROSCOPY 

Uptake and localization of nutritive and potentially toxic minerals in 

ectomycorrhizas of forest trees, 18:17590 (RA;DE;in German) 
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ENGINEERED SAFETY SYSTEMS 


ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
REACTOR PROTECTION SYSTEMS 
Risk-based evaluation of Allowed Outage Times (AOTs) consid- 
ering risk of shutdown, 18:16089 (R;US) 
ENGINEERING 
See also CHEMICAL ENGINEERING 
ENVIRONMENTAL ENGINEERING 
RESERVOIR ENGINEERING 

Development and testing of a Science and Engineering Fair 
Self-Help Development Program: Results of the pilot program 
in three middie schools, 18:18541 (R;US) 

ENGINEERING PERSONNEL 

See ENGINEERS 

ENGINEERS 
A comment on occupational separation and replacement needs 
for engineers: Phase 1, 18:16738 (R;US) 
ENGINES 
See also HEAT ENGINES 
MOTORS 
Surface modification of tribological components in transporta- 
tion, 18:15645 (R;US) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 

See also MICROBIAL EOR 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 70, quarter ending 
March 31, 1992, 18:15208 (R;US) 

Data requirements and acquisition for reservoir characterization, 
18:15221 (R;US) 

Integration of the geological/engineering model with production 
performance for Patrick Draw Field, Wyoming, 18:15222 
(R;US) 

[National Institute for Petroleum and Energy Research] monthly 
progress report, January 1993, 18:15223 (R;US) 

ENRICHED URANIUM 

See also SLIGHTLY ENRICHED URANIUM 

Criticality safety analysis of highly enriched uranium storage in 
steel tubes separated by concrete, 18:15627 (R;US) 

Equations of state for enriched uranium and uranium alloy to 
3500 MPa, 18:16441 (R;CN;In Chinese) 

ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTOMOLOGY 
See INSECTS 
ENTROPY 
Non-equilibrium entropy in excited nuclei, 18:18033 (R;NL) 
ENVIRONMENT 

1991 Environmental Monitoring Report Tonopah Test Range, 
Tonopah, Nevada, 18:17357 (R;US) 

An overview of the Environmental Monitoring Computer Au- 
tomation Project, 18:17388 (R;US) 

Annual site environmental report for calendar year 1991: Fer- 
nald Environmental Management Project, 18:17331 (R;US) 

Current status of liquid scintillation at Westinghouse Hanford 
Company, 18:15625 (R;US) 

Dual use of distributed remote sensing satellites, 18:17216 (R;US) 

Environmental handbook for fertilizer and agrichemical dealers, 
18:16377 (R;US) 

Environmental radioactivity in the eastern states of Germany - 
1990 annual report, 18:17301 (R;DE;In German) 

Estonian environment 1991, 18:16250 (R;Fl) 

Hanford Environmental Information System (HEIS) user’s man- 
ual: Volume 1, Revision 1, 18:18648 (R;US) 

Implementation of the DOE Office of Technology Development 
Strategic Program Plan for Environmental Education and De- 
velopment, 18:16399 (R;US) 

Operational Environmental Monitoring Program Quality Assur- 
ance Project Plan: Revision 1, 18:17380 (R;US) 

Proceedings of the information exchange meeting on characteri- 
zation, sensors, and monitoring technologies, 18:15581 (R;US) 

Proceedings of the second meeting of trend survey on the inno- 
vation technology for the earth.: For the excavation of seeds 
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on the innovation technology for the earth, 18:16227 (I;JP;In 
Japanese) 

Rocky Flats Plant site environmental report, January—December 
1991, 18:15449 (R;US) 

Selected methodological approaches for ecological systems, 
18:18630 (R;DE;In German) 

ENVIRONMENTAL EFFECTS 

Economic aspects of ecological risk due to nuclear and coal- 
fired electricity production (general comparison, related to the 
USSR), 18:15778 (R;AT) 

Environmental effects in toughened ceramics, 18:16601 (RA;US) 

ENVIRONMENTAL ENGINEERING 

Proceedings of the second meeting of trend survey on the inno- 
vation technology for the earth.: For the excavation of seeds 
on the innovation technology for the earth, 18:16227 (I;JP;In 
Japanese) 

ENVIRONMENTAL IMPACT STATEMENTS 

Lessons learned during preparation of the new production reactor 
capacity: Environmental Impact Statement, 18:16029 (R;US) 

Scoping session of the programmatic environmental impact 
statement for the uranium mill tailings remedial action project, 
18:15584 (R;US) 

ENVIRONMENTAL MATERIALS 

Semi-annual report of the Department of Energy, Office of Envi- 
ronmental Restoration and Waste Management, Quality 
Assessment Program, 18:16661 (R;US) 

ENVIRONMENTAL POLICY 

Environment data system of Finland, 18:18647 (1;Fl) 

Environment, safety and health progress assessment manual: 
Volume 1, 18:16220 (R;US) 

Environment, safety and health progress assessment manual: 
Volume 2, Appendices, 18:16221 (R;US) 

Program flowcharts as a decision-making aid in hazardous 
waste cleanup at Superfund sites, 18:16217 (R;US) 

Regional energy and environmental analysis, 
(R;SE;In Swedish) 

Tiger Team Assessments seventeen through thirty-five: A sum- 
mary and analysis: Volume 1, 18:16222 (R;US) 

Tiger Team Assessments seventeen through thirty-five: A sum- 
mary and analysis: Volume 2, 18:16223 (R;US) 

ENVIRONMENTAL QUALITY 

See also WATER QUALITY 

Assessment of energy technologies contributing to environmen- 
tal conservation, 18:16240 (R;JP;in Japanese) 

Forest decline research in Eastern Central Europe and Bavaria 
Proceedings, 18:17554 (R;DE;In German) 

ENZYME ACTIVITY 

Enzyme activities implied in carbon partitioning in spruce nee- 
dies under different environmental conditions (Edelmannshof 
OTC experiment), 18:17588 (RA;DE) 

ENZYMES 

See also OXIDOREDUCTASES 

A lattice gas model for enzyme kinetics with alternate interac- 
tions, 18:17715 (R;XA) 

A lattice gas model for enzyme kinetics with next-nearest neigh- 
bor interactions, 18:17714 (R;XA) 

EPDM 
See ETHYLENE PROPYLENE DIENE POLYMERS 
EPIDEMIOLOGY 

A strongly nonlinear reaction-diffusion model for a deterministic 
diffusive epidemic, 18:17720 (R;XA) 

Bibliography of selected research reports on occupational 
medicine in nuclear industry of China (list of subjects, 1958- 
1988), 18:17505 (R;CN) 

EPOXIDES 
Tensile properties of epoxy encapsulants, 18:16649 (R;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSILON RESONANCES 
See MESONS 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
FIELD EQUATIONS 


18:16248 





INTEGRAL EQUATIONS 
REACTOR KINETICS EQUATIONS 
Ring analysis of hydrocarbons in a coal derived liquid, 18:14960 
(IA;JP;In Japanese) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 

New generation of group contribution and equation-of-state 

models: Annual report, 1992, 18:16696 (R;US) 
EQUILIBRIUM 

Effects of measurement condition and method on cyclic hydrid- 
ing and dehydriding property of hydrogen storage alloys, 
18:15666 (IA;JP;in Japanese) 

Vaper-liquid equilibrium for NEDOL process 1t/d PSU operation 
using Illinois No.6 coal, 18:14977 (IA;JP;In Japanese) 

EQUIPMENT 

See also DISSOLVERS 

DISTILLATION EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
MILITARY EQUIPMENT 
SAMPLERS 
THERMAL ENERGY STORAGE EQUIPMENT 
WINDING MACHINES 
X-RAY EQUIPMENT 

Investigation of coal liquefaction vacuum residue-properties, 
18:14935 (IA;JP;In Japanese) 

Stabilization of contaminated soils by in situ vitrification, 
18:15582 (R;US) 

Studies of chemical structure of Illiois No.6 coal and Miike coal, 
18:15107 (IA;JP;in Japanese) 

ERBIUM 167 TARGET 

The K-dependence in gamma-decay of neutron resonances in 

168Er and '78Hf, 18:18047 (R;NO) 
EROSION 

Materials evaluation programs at the Defense Waste Process- 

ing Facility, 18:15506 (R;US) 
ESCHERICHIA COLI 

Isolation and purification of biosynthetic human growth hormone 

expressed in transformed E. coli cells, 18:17484 (1;BR) 
ESSENTIAL OILS 

Nonradiative state in essential oils from aromatic plants, 
18:16664 (R;XA) 

[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1988—March 14, 1989, 18:15669 (R;US) 

[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1989—March 14, 1990, 18:15670 (R;US) 

[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1990—March 14, 1991, 18:15684 (R;US) 

[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1991—March 14, 1992, 18:15673 (R;US) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
The decay 7 — lv revisited, 18:17955 (R;AT) 
Two schemes of 7 - n’-mixing, 18:17958 (R;XA) 
ETA-549 
See ETAMESONS 
ETA-700 RESONANCES 
See MESONS 
ETHANE 

Partial oxidation of ethane and ethylene in the presence and ab- 
sence of 'SC labeled methane on reducible and non-reducible 
oxide catalysts, 18:15056 (R;US) 

[The use of ceramic oxides as chemical catalysts for the conver- 
sion of methane to ethane]: Foreign trip report, January 
18—February 1, 1993, 18:16561 (R;US) 

ETHANOL 

Molecular eigenstate spectroscopy: Application to the in- 
tramolecular dynamics of some polyatomic molecules in the 
3000 to 7000 cm-' region: Progress report, September 1, 
1990—January 31, 1993, 18:16698 (R;US) 


EVEN-EVEN NUCLEI 


ETHANOL PLANTS 
A NEPA follow-up study of DOE loan guarantee fuel ethanol 
plants, 18:15706 (R;US) 
ETHERS 
See also PHENYL ETHER 
Structural analyses of pyrolysed coal with high heating rate using 
Curie-point pyrolysis-GC/MS, 18:14957 (IA;JP;in Japanese) 
ETHINE 
See ACETYLENE 
ETHNIC GROUPS 
See MINORITY GROUPS 
ETHOCEL 
See CELLULOSE 
ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Partial oxidation of ethane and ethylene in the presence and ab- 
sence of 'SC labeled methane on reducible and non-reducible 
oxide catalysts, 18:15056 (R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENE PROPYLENE DIENE POLYMERS 
Radiation induced oxidative degradation of ethylene-propyiene 
rubber by IR spectroscopy, 18:16631 (R;IT) 
ETHYLENECARBOXYLIC ACID 
See ACRYLIC ACID 
ETHYNE 
See ACETYLENE 
EUREX PROCESS 
Experience in the interim dry storage of magnox fuel elements 
in the EUREX plant, 18:15317 (RA;XA) 
EUROPIUM OXIDES 
Investigation of the solid-solid surface adsorption of Eu2O3 on 
amorphous AlzO3, 18:18222 (R;CN) 
EUTROPHICATION 
Changes of the nitrogen equilibrium in forest ecosystems in 
Austria, 18:17563 (RA;DE;in German) 
EVAPORATORS 
Recommended alterations to low activity waste evaporation sys- 
tem, 18:15393 (R;US) 
EVEN-EVEN NUCLEI! 
See also BERYLLIUM 10 
CALCIUM 40 
CALIFORNIUM 252 
CARBON 14 
CERIUM 144 
DYSPROSIUM 160 
DYSPROSIUM 162 
HELIUM 4 
HELIUM 6 
LEAD 200 
LEAD 202 
MERCURY 190 
NOBELIUM 252 
NOBELIUM 256 
OXYGEN 16 
OXYGEN 18 
PALLADIUM 114 
PLUTONIUM 238 
PLUTONIUM 240 
PLUTONIUM 244 
POLONIUM 210 
RADIUM 224 
RADIUM 226 
RADIUM 228 
RADON 220 
RADON 222 
RADON 224 
STRONTIUM 90 
THORIUM 232 
TITANIUM 44 
URANIUM 232 
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EVEN-EVEN NUCLEI 


URANIUM 238 
YTTERBIUM 170 

Low-spin identical bands in neighboring odd-A and even-even 

nuclei, 18:18027 (R;US) 
EVEN-ODD NUCLEI! 

See also BERYLLIUM 11 
BERYLLIUM 7 
BERYLLIUM 9 
CALIFORNIUM 249 
CARBON 13 
HELIUM 3 
LEAD 201 
NICKEL 63 
PLUTONIUM 239 
SULFUR 35 
URANIUM 233 
URANIUM 235 

Low-spin identical bands in neighboring odd-A and even-even 
nuclei, 18:18027 (R;US) 

[High spin properties of nuclei]: Foreign trip report, October 23, 
1992—November 8, 1992, 18:18043 (R;US) 

EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCHANGE (ION) 

See ION EXCHANGE 
EXCHANGE INTERACTIONS 

Isotope exchange reactions in hydrogen mixtures, 18:18410 
(R;PL) 

EXCIMER LASERS 

A study of vibrational relaxation of electronically-excited 

molecules, 18:18178 (R;XA) 
EXCITED STATES 

Modified random phase approximation for multipole excitations 
at finite temperature, 18:18172 (R;VN) 

Non-equilibrium entropy in excited nuciei, 18:18033 (R;NL) 

Time-resolved studies, 18:17616 (RA;US) 

EXCLUSIVE INTERACTIONS 

Generalized Bethe ansatz solution of one-dimensional asymmet- 

ric exclusion process on a ring with blockage, 18:17684 (R;IL) 
EXHAUST GASES 

Clearance and epithelial alterations induced by trichloroethylene 
in rats, 18:17553 (R;IT) 

Denitrification of diesel pollutions: NO, removal from oxygen 
rich exhaust gases by means of NH, splitting reduction 
agents, 18:16415 (RA;DE;in German) 

Improvement of exhaust emissions of turbo-charged diesel en- 
gines in unsteady operation, 18:16414 (RA;DE;in German) 

EXPENDITURES 
Control of imprest funds at Westinghouse Savannah River Com- 
pany, 18:18536 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL DATA 

Cyclic fatigue of toughened ceramics, 18:16596 (RA;US) 

Testing and evaluation of advanced ceramics at high tempera- 
ture in uniaxial tension, 18:16602 (RA;US) 

EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 

EXPERIMENTAL REACTORS 

See also EBR-2 REACTOR 
ROVER REACTORS 
SUBCRITICAL ASSEMBLIES 
ZERO POWER REACTORS 

The Frerch Atomic Energy Commission program in the field of 
reactor instrumentation and control, 18:16002 (R;FR) 

EXPERT SYSTEMS 

Using modular neural networks to monitor accident conditions in 

nuclear power plants, 18:16010 (R;US) 
EXPLOSIVE FRACTURING 

A numerical study of bench blast row delay timing and its influ- 

ence on percent cast, 18:15251 (R;US) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
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EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTENSIVE AIR SHOWERS 
Research in theoretical physics: Annual progress report, April 1, 
1992—March 31, 1993, 18:17862 (R;US) 
EXTRACTION 
See also SOLVENT EXTRACTION 
Solvent extraction of coal macerals, 18:15117 (IA;JP;in Japan- 
ese) 
EXTRACTION (BEAM) 
See BEAM EXTRACTION 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTION COLUMNS 
Stability resin column feed solution, 18:16660 (R;US) 
EXTREME ULTRAVIOLET RADIATION 
Whisper gallery mirrors reflectivities from 100 A to 500 A, 
18:17165 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXTRUSION 
Improvement of measuring system of pushing force at coke 
oven, 18:15086 (IA;JP;ln Japanese) 


F 


F CENTERS 
Spin-orbit coupling, spin-lattice relaxation and spin-memory 
studies of F center/molecular ion pairs in alkali halides, 
18:18243 (R;IT) 
F CODES 
Numerical method for three dimensional steady-state two-phase 
flow calculations, 18:15944 (R;FR) 
F-1540 RESONANCES 
See MESONS 
F2-1720 MESONS 
A model for glueball mixing and the problem of theta meson, 
18:18017 (R;RU) 
FABRICATION 
See also MATERIALS WORKING 
SINTERING 
Rapid production of coke by use of a simulated moving bed re- 
actor, 18:14911 (IA;JP;in Japanese) 
FACE CENTERED CUBIC 
See FCCLATTICES 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FACTORIZATION 
Computing modified Newton directions using a partial Cholesky 
factorization, 18:18617 (R;US) 
FAILED ELEMENT DETECTION 
Fuel and control assembly tag gas, 18:16077 (R;US) 
FAILURES 
See also FRACTURES 
Data and statistical methods for analysis of trends and patterns, 
18:15965 (R;US) 
Generic component failure data base, 18:16100 (R;US) 
FALLOUT PARTICULATES 
See PARTICLES 
FARADAY GENERATORS 
See MHD GENERATORS 





FAST BREEDER BLANKET FACILITY (FBBF) 

See SUBCRITICAL ASSEMBLIES 

FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 

Asymptotic parameters of neutron diffusion in lenear-anisotropic 
scattering, 18:18145 (R;RU;in Russian) 

Study of fast neutron spectrometry with CR-39, 18:17088 
(|;BR;In Portuguese) 

FASTBUS SYSTEM 

Bus-based architectures in the H1 data acquisition system, 

18:17153 (R;GB) 
FASTENERS 

Status review of suspect parts programs at selected Defense 

Programs sites, 18:17602 (R;US) 
FATIGUE 

Crack length determination by ultrasonic methods, 18:16821 
(R;US) 

Lessons learned from fatique failures in major FWR compo- 
nents, 18:15857 (RA;US) 

Near threshold fatigue testing, 18:16825 (R;US) 

FAULT TREE ANALYSIS 
Nuclear power plant fault-diagnosis using artificial neural net- 
works, 18:15946 (R;US) 

FAULT TREE SYSTEMS 

See FAULT TREE ANALYSIS 
FCC LATTICES 

Ab Initio pair potentials, 18:18167 (R;XA) 
FEDAL 

See FAILED ELEMENT DETECTION 
FEDERAL BUILDINGS 

See GOVERNMENT BUILDINGS 
FEDERAL REGION | 

See USA 
FEDERAL REGION Ii 

See USA 
FEDERAL REGION Ill 

See USA 
FEDERAL REGION IV 

See USA 
FEDERAL REGION IX 

See USA 
FEDERAL REGION V 

See USA 
FEDERAL REGION VI 

See USA 
FEDERAL REGION VII 

See USA 
FEDERAL REGION Vill 

See USA 
FEDERAL REGION X 

See USA 
FEDERAL REPUBLIC OF GERMANY 

Environmental radioactivity in the eastern states of Germany - 
1990 annual report, 18:17301 (R;DE;In German) 

FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 

Accelerating transient drainage from UMTRA Project tailings 
piles, 18:15603 (R;US) 

Alternative cover design: Final report, 18:15600 (R;US) 

An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 

Bentonite-amended soils special study: Phase 2 evaluation re- 
port, 18:15602 (R;US) 

Remedial action plan and final design for stabilization of the in- 
active uranium mill tailings at Green River, Utah: Volume 2A, 
Appendix D, Supplement, site characterization, Appendix E, 
Groundwater protection strategy: Final report, 18:15597 
(R;US) 

Remedial action plan and site design for stabilization of the 
inactive Uranium Mill Tailings Site at Lowman, Idaho: Attach- 
ment 4, Water resources protection strategy: Final report, 
18:15599 (R;US) 


FERTILIZER INDUSTRY 


Technical summary of geological, hydrological, and engineering 
studies at the Slick Rock Uranium Mill Tailings sites, Slick 
Rock, Colorado, 18:15605 (R;US) 

The effect of desiccation on UMTRA Project radon barrier mate- 
rials, 18:15601 (R;US) 

FEED MATERIALS PRODUCTION CENTER 

Annual site environmental report for calendar year 1991: Fer- 
nald Environmental Management Project, 18:17331 (R;US) 

Silos 1 and 2 removal action bentonite effectiveness environ- 
mental monitoring study, 18:15607 (R;US) 

Visitor training at the feed materials production center, 18:15272 
(RA;US) 

FERMENTATION ALCOHOL 

See ETHANOL 

FERMILAB ACCELERATOR 

Mechanical safety subcommittee guideline for design of thin 
windows for vacuum vessels: Revised, 18:16993 (R;US) 

Proposed Fermilab upgrade main injector project: Environmen- 
tal Assessment, 18:16984 (R;US) 

FERMILAB TEVATRON 

A feedback microprocessor for hadron colliders, 18:17001 (R;US) 

Effective length measurements of prototype Main Injector Dipole 
endpacks, 18:16997 (R;US) 

The evolution of cryogenic safety at Fermilab, 18:16996 (R;US) 

FERMION-BOSON SYMMETRY 
See BOSON-FERMION SYMMETRY 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 

A Galilei invariant fermion model with particle creation, 
18:17844 (R;AT) 

Applications of supersymmetric quantum mechanics, 18:17883 
(I;NL) 

On local frame fields and fermion dynamics in space with non- 
trivial topologies, 18:17814 (R;UA) 

FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 
FERRITIC STEELS 

Influence of some alloying elements on the formation of vacancy 
defects in ferritic steels during irradiation at 288 deg C, 
18:16431 (R;FR) 

Oxidation rate in ferritic superheater materials, 18:16506 
(R;SE;in Swedish) 

Subsize specimen testing of nuclear reactor pressure vessel! 
material, 18:15992 (R;US) 

FERROCYANIDES 

Quarterly report on Defense Nuclear Facilities Safety Board 
Recommendation 90-7 for the period ending September 30, 
1992, 18:15488 (R;US) 

Slurry growth, gas retention, and flammable gas generation by 
Hanford radioactive waste tanks: Synthetic waste studies, FY 
1991, 18:15437 (R;US) 

FERROMAGNETIC MATERIALS 

Magnetic parametric radiation of a relativistic charged particle in 
a ferromagnetic with domain structure, 18:17731 (R;UA;in 
Russian) 

FERTILIZER INDUSTRY 

A literature review of biological treatment and bioreme- 
diation technologies which may be applicable at 
fertilizer/agrichemical dealer sites, 18:17373 (R;US) 

A literature review of nonbiological remediation technologies 
which may be applicable to fertilizer/agrichemical dealer sites, 
18:17371 (R;US) 

A literature review of waste treatment technologies which may 
be applicable to wastes generated at fertilizer/agrichemical 
dealer sites, 18:17372 (R;US) 

Environmental handbook for fertilizer and agrichemical dealers, 
18:16377 (R;US) 

Some impacts of the 1990 Clean Air Act and state clean-air reg- 
ulations on the fertilizer industry, 18:16375 (R;US) 

Turning green: Pollution prevention opportunities beyond fertiliz- 
ers and agrichemicals, 18:16376 (R;US) 
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FERTILIZERS 


FERTILIZERS 

A literature review of biological treatment and bioreme- 
diation technologies which may be applicable at 
fertilizer/agrichemical dealer sites, 18:17373 (R;US) 

A literature review of nonbiological remediation technologies 
which may be applicable to fertilizer/agrichemical dealer sites, 
18:17371 (R;US) 

A literature review of waste treatment technologies which may 
be applicable to wastes generated at fertilizer/agrichemical 
dealer sites, 18:17372 (R;US) 

Containment of fertilizers and pesticides at retail operations, 
18:17374 (R;US) 

Effect of applying wheat stubble on preservation and utilization of 
n-fertilizer by "°N trace technique, 18:17478 (R;CN;In Chinese) 

Environmental handbook for fertilizer and agrichemical dealers, 
18:16377 (R;US) 

Future directions for 
18:17494 (R;US) 

Nutrient management, food and the environment, 18:17375 
(R;US) 

Production of high-quality liquid fertilizers from wet-process acid 
via urea phosphate, 18:16373 (R;US) 

Sterilization of carrier medium by gamma irradiation - An ad- 
vanced method of upgrading of nitrogen-fixing bacteria 
preparation (Nitragin) for legume, 18:17496 (R;VN) 

FFTF REACTOR 
Performance of HT9 clad metallic fuel at high temperature, 
18:15902 (R;US) 
FIBERS 
See also CARBON FIBERS 
OPTICAL FIBERS 

Aligned, short-fiber composites by novel flow processing meth- 
ods, 18:16641 (R;US) 

Environmental effects on the structure and mechanical proper- 
ties of twaron fibres, 18:16636 (1;JO) 

X-ray diffraction and mechanical properties studies on Keviar-49 
fibres, 18:18228 (1;JO) 

FIBRATION (TOPOLOGICAL MAPS) 

See MAPPING FIBRATION 

FIELD EQUATIONS 

Deviation equations of Synge and Schild in spaces with affine 
connection and metric, and equations for gravitational waves 
detectors, 18:17825 (R;RU) 

FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 

(2,0) superconformal anomaly, 18:17775 (R;XA) 

A new class of nontopological solitons, 18:17779 (R;XA) 

Cosmic wake fields, 18:17791 (R;XA) 

Effective action in the gauged Nambu-Jona-Lasinio model, 
18:17811 (R;UA;In Russian) 

Super Beltrami differentials and N = 4 superconformal anoma- 
lies, 18:17776 (R;XA) 

Topics in gauge theories and the unification of elementary parti- 
cle interactions: Progress report, February 1, 1992—January 
31, 1993, 18:17759 (R;US) 

FIELDS (ELECTRIC) 

See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 

See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 

See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 

See MAGNETIC FIELDS 
FILAMENT (PLASMA) 

See PLASMA FILAMENT 
FILM COOLING 

Time-dependent recovery from Hell film boiling: confined geom- 

etry case, 18:17692 (R;RU) 
FILMS 
See also ENERGY BEAM DEPOSITION FILMS 
SUPERCONDUCTING FILMS 
THIN FILMS 
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Characterization of SnO2 GIAR films, 18:16615 (RA;US) 
FILTERS 
See also AIR FILTERS 
OPTICAL FILTERS 

Cross-fiow fitter performance with second-generation PFBC car- 
bonizer fuel gas, 18:15178 (R;US) 

Detection of small leakage combining dedicated Kalman filters 
and an extended version of the binary SPRT, 18:17178 (R;HU) 

Development and testing of high-efficiency biofitters, 18:17261 
(RA;DE;in German) 

Development of recleanable HEPA filters - recleaning by re- 
verse flow, 18:17258 (RA;DE;in German) 

Fabrication of commercial-scale fiber-reinforced hot-gas filters 
by chemical vapor deposition, 18:16644 (R;US) 

Initial technical basis for late washing filter cleaning, 18:15526 
(R;US) 

Late Wash Filter Demonstration Unit program plan, 18:15546 
(R;US) 

Late washing filter cleaning cycle demonstration, 18:15531 
(R;US) 

FILTRATION 
Particle Deposition in Granular Media: Final report, 18:16750 
(R;US) 
FINANCIAL MANAGEMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See PATTERN RECOGNITION 
FINITE ELEMENT METHOD 

Element diameter free stability parameters for stabilized meth- 

ods applied to fluids, 18:17750 (R;BR) 
FINLAND 

Drillings at Romuvaara in Kuhmo, 18:17405 (R;Fl;In Finnish) 

Scandinavian plants with NO, control installations, 18:15776 
(R;SE) 

FIREDAMP 

See METHANE 
FIREWOOD 

See WOOD FUELS 
FIRST WALL 

Energy self-shielding and SED/SAD effects in sensitivity calcu- 
lations of a NET shielding blanket, 18:18500 (R;NL) 

FISCHER-TROPSCH SYNTHESIS 

Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, December 1, 1992—February 28, 1993, 
18:15069 (R;US) 

FISHES 

Testing and evaluation of the reproduction test on fish (Level 2 
Chemicals Act). Pt. 1. Laboratory comparative growth test 
with the zebrafish for six weeks. Final report, 18:17598 
(R;DE;In German) 

FISSILE MATERIALS 

Delayed neutron yields for 39 fissile systems, 18:18136 (R;FR) 

Disposition of plutonium from dismantled nuclear weapons: Fis- 
sion options and comparisons, 18:15640 (R;US) 

Locations of criticality alarms and nuclear accident dosimeters 
at Hanford: Revision 1, 18:15613 (R;US) 

Reference handbook: Nuclear criticality: Revision 3, 18:15622 
(R;US) 

FISSION 
See also TERNARY FISSION 
The EFFE project, 18:17056 (R;FR) 
FISSION PRODUCTS 

Corrosion performance of materials used for spent fuel repro- 
cessing plant equipment, 18:16464 (RA;XA) 

Fission and corrosion product behaviour in liquid metal fast 
breeder reactors (LMFBRs), 18:15912 (R;XA) 

Neutron capture cross-section of fission products in the Euro- 
pean activation file EAF-3: Presented at the NEA Specialists’ 
Meeting on Fission Product Nuclear Data, JAERI, Japan, 25- 
27 May 1992, 18:18034 (R;NL) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FIXATION (WASTE TREATMENT) 

See SOLIDIFICATION 





FIXED BED 

See PACKED BEDS 
FLAME TEMPERATURE 

See COMBUSTION PROPERTIES 
FLAMES 

Local measurements in three 1.3 MW pulverized coal flames. 
Vol. 1: Report for phase 4 of the project: Measurements for 
the validation of advanced laser based instrumentation and 
computer models for pulverized coa! combustion systems, 
18:15192 (R;DK) 

Local measurements in three 1.3 MW pulverized coal flames. 
Vol. 2: Report for phase 4 of the project: Measurements for 
the validation of advanced laser based instrumentation and 
computer models for pulverized coal combustion systems, 
18:15190 (R;DK) 

Measurements for the validation of advanced laser based instru- 
mentation and computer models for pulverized coal 
combustion systems: Final report, 18:15191 (R;DK) 

Radiation-convection coupling model applied to industrial diffu- 
sion flames, 18:16735 (R;FR;In French) 

Supplementary investigations of pulverized coal flames and test of 
some flame diagnostic techniques in the Risoe furnace. Vol. 2: 
Report of phase 3 of project: Measurements for the validation 
of advanced laser based instrumentation and computer mod- 
els for pulverized coal combustions systems, 18:15189 (R;DK) 

Supplementary investigations of pulverized coal flames and test of 
some flame diagnostic techniques in the Risoe furnace. Vol. 1: 
Report for phase 3 of project: Measurements for the validation 
of advanced laser based instrumentation and computer mod- 
els for pulverized coal combustions systems, 18:15188 (R;DK) 

FLASH HYDROPYROLYSIS PROCESS 

Catalytic effect of iron on the hydropyrolysis of brown coal, 
18:14875 (IA;JP;In Japanese) 

Change of the non-covalent bonds is the coal with increasing 
temperature and its effect on the flash pyrolysis characteris- 
tics, 18:14889 (IA;JP;In Japanese) 

FLASH POINT 

See COMBUSTION PROPERTIES 
FLASKS 

See CASKS 
FLAT PLATE COLLECTORS 

Central solar heating plants with seasonal storage - a site spe- 
cific feasibility study in Germany, 18:15729 (1;DE;in German) 

FLAVONES 

Femtosecond dynamics of fundamental reaction processes in 
liquids: Proton transfer, geminate recombination, isomeriza- 
tion and vibrational relaxation, 18:16719 (R;US) 

FLAVOR MODEL 

Heat-kernel calculation of the quark determinant and computer 
algebra, 18:17859 (R;DE) 

Measurement of heavy flavour production at LEP by their elec- 
tron decay in ALEPH experiment, 18:17900 (R;FR;in French) 

FLAVORDYNAMICS 
See QUANTUM FLAVORDYNAMICS 
FLIBE 
The calculation of the kinetic rate constants for LiF and BeFo, 
18:18528 (R;US) 

FLOODING FLUIDS 

See DISPLACEMENT FLUIDS 
FLOORS 

LRAD surface monitors, 18:17123 (R;US) 
FLORIDA UNIVERSITY REACTOR 

See UFTR REACTOR 
FLOTATION 

Engineering development of advanced physical fine coal clean- 
ing technolgies: Froth flotation: Quarterly technical progress 
report No. 10, January 1, 1991—March 31, 1991, 18:14824 
(R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation: Quarterly technical progress 
report No. 12, July 1, 1991—September 30, 1991, 18:14821 
(R;US) 

FLOW (FLUID) 
See FLUID FLOW 


FLUID FLOW 
Research Programs 


FLOW MODELS 
Transient flows occurring during the accelerated crucible rota- 
tion technique, 18:18216 (R;IL;in Hebrew) 
FLUE GAS 
Fluidized-bed filtration for particulate cleanup, 18:15765 (R;US) 
Kinetics and structural evolution of sorbents at high temperatures: 
Final report, July 1, 1991—August 31, 1992, 18:15775 (R;US) 
Krakow Clean Fossil Fuels and Energy Efficiency Program, 
18:15162 (R;US) 
PFBC HGCU Test Facility: Fourth quarterly technical progress 
report, CY 1992, 18:15173 (R;US) 
Removal of NOx by injection of ammonia, 18:17229 (IA;JP;in 
Japanese) 
The effect of the chlorine/sulphur ratio on organic emissions from 
the combustion of mixed fuels: Final Report, 18:15193 (R;Fl) 
FLUID FLOW 
See also GAS FLOW 
INCOMPRESSIBLE FLOW 
LIQUID FLOW 
MULTIPHASE FLOW 
SOLIDS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
VORTEX FLOW 
Analytical Solution 
Droplet distribution and deposition in gas-liquid annular flow, 
18:16791 (RA;US) 
Asymptotic Solutions 
The lift on a samil drop or particle in a shear flow, 18:16793 
(RA;US) 
Computerized Simulation 
Flow and macrosegregation phenomena for directional solidifi- 
cation of binary mixtures, 18:16792 (RA;US) 
Multifractals in flow-induced vibrations, 18:16802 (RA;US) 
The lift on a samll drop or particle in a shear flow, 18:16793 
(RA;US) 
Finite Element Method 
Finite element methods for non-Newtonian flows, 18:16815 
(R;US) 
Flow Models 
Flow analysis of scramjet engine combustor with three stream 
model, 18:16407 (IA;JP;In Japanese) 
incompressible Flow 
Element diameter free stability parameters for stabilized meth- 
ods applied to fluids, 18:17750 (R;BR) 
Instability 
Vertical Slot Convection: A linear study, 18:18390 (R;US) 
Mathematical Models 
Characterization of flow in fractured tuff using computerized to- 
mography, 18:15417 (R;US) 
Finite element methods for non-Newtonian flows, 18:16815 
(R;US) 
On self-propagtion of thermohaline intrusions, 18:16799 (RA;US) 
PORFLO-3: A mathematical model for fluid flow, heat, and 
mass transport in variably saturated geologic media: Users 
manual, Version 1.2, 18:18649 (R;US) 
Wetting front instability in an initially wet unsaturated fracture 
(Yucca Mountain Project), 18:17610 (R;US) 
Mechanical Vibrations 
Multifractals in flow-induced vibrations, 18:16802 (RA;US) 
Navier-Stokes Equations 
Element diameter free stability parameters for stabilized meth- 
ods applied to fluids, 18:17750 (R;BR) 
Numerical Analysis 
Flow analysis of scramjet engine combustor with three stream 
model, 18:16407 (IA;JP;In Japanese) 
P Codes 
PORFLOW: A multifluid multiphase model for simulating flow, 
heat transfer, and mass transport in fractured porous media: 
User’s manual, Version 2.41, 18:15431 (R;US) 
Research Programs 
Studies of complexity in fluid systems, 18:16805 (R;US) 
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FLUID FLOW 
Stratification 


Stratification 
On self-propagtion of thermohaline intrusions, 18:16799 (RA;US) 
T Codes 

TRUST84: Sat-Unsat Flow in Deformable Media, 18:18586 
(CM;US) 

TRUST84: Sat-Unsat Flow in Deformable Media, 18:18587 
(CM;US) 

Two-Dimensional Calculations 

A grid refinement study of two-dimensional transient flow over a 
backward-facing step using a spectral-element method, 
18:17752 (R;US) 

FLUID INJECTION 

See also WATERFLOODING 

Improving reservoir conformance using gelled polymer systems: 
First quarterly report, September 25, 1992—December 24, 
1992, 18:15212 (R;US) 

FLUID MECHANICS 
See also HYDRAULICS 
HYDRODYNAMICS 

A grid refinement study of two-dimensional transient flow over a 
backward-facing step using a spectral-element method, 
18:17752 (R;US) 

Challenges for the computational fluid dynamics codes in the 
nineties. Various examples of application, 18:16807 (R;FR;In 
French) 

Study on the fluidity of coal liquefaction residue, 18:14937 
(IA;JP;In Japanese) 

FLUID-STRUCTURE INTERACTIONS 

The wave, the cylinder, and the plate, 18:17754 (R;US) 
FLUIDIZED BED 

See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

Chemical modelling of pore water composition from PFBC 
residues, 18:15153 (R;SE) 

The intensify of SO2-absorption in CFB combustion by the acti- 
vation reactor, 18:15089 (R;Fl;in Finnish) 

FLUIDIZED BEDS 

Local progress of reactions in a jetting fluidized bed coal gasi- 
fier: effects of nozzle diameter and bed temperature, 
18:14954 (IA;JP;in Japanese) 

FLUIDIZED-BED COMBUSTION 

An experimental study on burning of HTGR graphite ball- 
element by a fixed bed burner, 18:15298 (R;CN;in Chinese) 

Proceedings of the ninth annual coal-fueled heat engines, ad- 
vanced pressurized fluidized-bed combustion (PFBC), and 
gas stream cleanup systems contractors review meeting, 
18:15176 (R;US) 

Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 2, 
18:15055 (R;US) 

Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 1, 
18:15054 (R;US) 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, July 1992—September 1992, 18:15174 
(R;US) 

The intensify of SO2-absorption in CFB combustion by the acti- 
vation reactor, 18:15089 (R;Fl;in Finnish) 

FLUIDIZED-BED COMBUSTORS 

Cross-flow filter performance with second-generation PFBC car- 
bonizer fuel gas, 18:15178 (R;US) 

Operating costs for the 110 MWe Nucla CFB, 18:15177 (R;US) 

PFBC HGCU Test Facility: Fourth quarterly technical progress 
report, CY 1992, 18:15173 (R;US) 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, July 1992—September 1992, 18:15174 
(R;US) 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, October 1992-December 1992, 18:15175 
(R;US) 

TIDD PFBC Demonstration Project: Third quarterly technical 
progress report 1992, CY 1992, 18:15171 (R;US) 

Test results from the 70 MW Tidd PFBC Demonstration Plant, 
18:15169 (R;US) 
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Tidd PFBC Demonstration Project: Technical progress report, 
CY 1992, 18:15170 (R;US) 
FLUIDS 

See also CRYOGENIC FLUIDS 
CUTTING FLUIDS 
DISPLACEMENT FLUIDS 
GASES 
LIQUIDS 
RESERVOIR FLUIDS 

Composition dependence of fluid thermophysical properties: 

Theory and modeling: Progress report, 18:16702 (R;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORIMETERS 

Development of a prototype lignin concentration sensor, 

18:15682 (R;US) 
FLUORINE 

Some impacts of the 1990 Clean Air Act and state clean-air reg- 

ulations on the fertilizer industry, 18:16375 (R;US) 
FLUORINE 18 
Behavior of fluorine 18 in neutron irradiated zeolites., 18:16731 
(I;MX;In Spanish) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 

Coal combustion waste management study, 18:15763 (R;US) 

Muttinuclear NMR approach to coal fly ash characterization, 
18:15133 (R;US) 

QEM«SEM technology, 18:15137 (IA;AU) 

Reduction of ash deposition around the swirl burners of a utility 
boiler, 18:15201 (IA;AU) 

Sonic enhanced ash agglomeration and sulfur capture: [Thir- 
teenth quarterly] technical progress report, [June 29, 
1992—September 27, 1992], 18:15746 (R;US) 

Sorption and chemical transformation of PAHs on coal fly ash: 
Technical progress report No. 5, [November 1, 1992—January 
31, 1993], 18:15771 (R;US) 

FOCK METHOD 
See HARTREE-FOCK METHOD 
FOCK SELF-CONSISTENT FIELD 
See HARTREE-FOCK METHOD 
FOCUSING 

Experimental characterization of fresnel zone plate for hard x- 
ray applications, 18:16969 (RA;US) 

Finite thickness effect of a zone plate on focusing hard x-rays, 
18:16966 (RA;US) 

FOG 
Fog interception in conifers of the Black Forest region, 18:17256 
(RA;DE;In German) 
FOG (SPRAYS) 
See SPRAYS 
FOLIAGE 
See LEAVES 
FOOD 
See also ANIMAL FEEDS 
MEAT 
MILK 

Activity meters permitting direct activity readings for food 
controls. Problems and uncertainties surrounding such mea- 
surements, 18:17152 (RA;DE;in German) 

Analysis of elements that influence in customers acceptation for 
introduce new irradiation plants. This analysis was focused to 
National Enterprises (Nourishing sector)., 18:15658 (1;MX;in 
Spanish) 

identification of irradiated foods using the thermoluminescence 
apparatus TOLEDO - Preliminary study, 18:17495 (R;VN) 

FOOD ADDITIVES 

Radiation sterelization of chicken dejections for their incorpora- 

tion in animal feed, 18:17491 (R;DZ) 





FOOD CHAINS 

Determination of dose distributions and parameter sensitivity: 
Hanford Environmental Dose Reconstruction Project; dose 
code recovery activities; Calculation 005, 18:17499 (R;US) 

FOOD INDUSTRY 
Local cogeneration combined with refrigeration processes, 
18:16379 (R;SE;in Swedish) 
FOOD IRRADIATION 
See FOOD PROCESSING 
IRRADIATION 
FOOD PROCESSING 
Reduced fouling of ultrafiltration membranes via surface fluori- 
nation, 18:17479 (R;US) 
FOODSTUFFS 
See FOOD 
FORESTRY 

See also SILVICULTURE 

Consequences of forest energy for flora, 18:15702 (R;SE;In 
Swedish) 

Long-term forest fertilization experiments in Finland and Swe- 
den - their use for vitality and nutrient balance studies, 
18:15671 (R;SE) 

Norwegian Forest Research institute 75 years: Scientific meet- 
ing, 18:17493 (1;NO;In Norwegian) 

Plant survival and growth, following whoie-tree removal - sum- 
mary of field trials, 18:15677 (R;SE;ln Swedish) 

FORESTS 
Air Pollution 

Forest damage research in the National Park Bayerischer Wak, 
18:17560 (RA;DE;In German) 

The health condition of the Bulgarian forests from 1986 up to 
1990, 18:17572 (RA;DE) 

Air Pollution Monitoring 

Experiment with exclusion of gaseous pollutants on spruce trees 

at Edelmannshof, 18:17249 (RA;DE;In German) 
Atmospheric Precipitations 

Pollution in forests: Analyses of precipitation at intensively mon- 
itored research plots in Norway in 1991, 18:16246 (R;NO;In 
Norwegian) 

The decline of oaks in the submesophillic-thermophillic oak 
forests in Romania, 18:17570 (RA;DE;in German) 

Behavior 

Response of spruce ecosystems to environmental stress and 

regeneration possibilities, 18:17558 (RA;DE;in German) 
Biological Effects 

Statistical investigations of SO2 and O, concentrations in polluted 
areas in Southern Saxonia, 18:17243 (RA;DE;in German) 

The relationship between soil and forest decline due to air pollu- 
tion in the Beskids Mts., 18:17576 (RA;DE) 

Biological Stress 

Forest decline and nuisances in the north-east German lowland, 

18:17557 (RA;DE;In German) 
Conifers 

Fog interception in conifers of the Black Forest region, 18:17256 

(RA;DE;!n German) 
Czechoslovakia 

The status and development of forest ecosystems in North Bo- 

hemia, 18:17555 (RA;DE) 
Europe 

Forest decline research in Eastern Central Europe and Bavaria. 

Proceedings, 18:17554 (R;DE;in German) 
Functional Models 

Ecology of the die-back of Hungarian oaks, 18:17567 (RA;DE;In 
German) 

Forest decline research in Eastern Central Europe and Bavaria. 
Proceedings, 18:17554 (R;DE;in German) 

Geographical Variations 

Forest decline survey and forest soil survey in the eastern Bavar- 

ian, medium-range mountains, 18:17559 (RA;DE;in German) 
Mathematical Models 

Response of spruce ecosystems to environmental stress and 

regeneration possibilities, 18:17558 (RA;DE;in German) 


FORSCHUNGSREAKTOR BERLIN-2 


Monitoring 
Forest decline and forest decline research in Bulgaria, 18:17571 
(RA;DE;in German) 
Forest decline research in Eastern Central Europe and Bavaria. 
Proceedings, 18:17554 (R;DE;!n German) 
The Austrian observation system on forest decline and the sys- 
tem of the FBVA/Vienna, 18:17564 (RA;DE;in German) 
Mortality 
Forest decline research in Eastern Central Europe and Bavaria. 
Proceedings, 18:17554 (R;DE;in German) 
Nitrogen Fixation 
Evaluating the potential of nitrogen fixing of plants in the forest 
ecosystem by using natural ‘SN abundance method, 
18:17475 (R;CN;in Chinese) 
Nutrition 
Forest damage research in the National Park Bayerischer Waid, 
18:17560 (RA;DE;in German) 
Parametric Analysis 
Response of spruce ecosystems to environmental stress and 
regeneration possibilities, 18:17558 (RA;DE;In German) 
Pathogens 
Vitality of the Estonian forests (results of the inventory and re- 
search), 18:17573 (RA;DE;in German) 
Pathological Changes 
Forest damage research in the National Park Bayerischer Wald, 
18:17560 (RA;DE;in German) 
Forest decline survey and forest soil survey in the eastem Bavar- 
ian, medium-range mountains, 18:17559 (RA;DE;in German) 
The Austrian observation system on forest decline and the sys- 
tem of the FBVA/Vienna, 18:17564 (RA;DE;in German) 
The health condition of the Bulgarian forests from 1986 up to 
1990, 18:17572 (RA;DE) 
The status and development of forest ecosystems in North Bo- 
hemia, 18:17555 (RA;DE) ; 
Pines 
Forest decline and nuisances in the north-east German lowland, 
18:17557 (RA;DE;in German) 
Plant Diseases 
Vitality of the Estonian forests (results of the inventory and re- 
search), 18:17573 (RA;DE;in German) 
Radioactivity 
Radionuclides in the forest industry. Radiation protection, 
18:17539 (R;SE;In Swedish) 
Seasonal Variations 
Experiment with exclusion of gaseous pollutants on spruce trees 
at Edeilmannshof, 18:17249 (RA;DE;In German) 
Site Characterization 
The Austrian observation system on forest decline and the sys- 
tem of the FBVA/Vienna, 18:17564 (RA;DE;in German) 
Statistical Data 
Forest decline survey and forest soil survey in the easter Bavar- 
ian, medium-range mountains, 18:17559 (RA;DE;In German) 
Washout 
Observations regarding deposition and soil development in the 
forest ecosystems of the Czech Republic exposed in different 
degrees to air pollution, 18:17242 (RA;DE;In German) 
FORMALDEHYDE 
The effect of pyrolysis temperature and formulation on pore size 
distribution and surface area of carbon aerogels, 18:15092 
(R;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMING (MATERIALS) 
See MATERIALS WORKING 
FORMOL 
See FORMALDEHYDE 
FORMOSA 
See TAIWAN 
FORSCHUNGSREAKTOR BERLIN-2 
See BER-2 REACTOR 
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FOSSIL FUEL RESERVES 


FOSSIL FUEL RESERVES 

See FOSSIL FUELS 

FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 

Emission inventories: A global modeling perspective, 18:17291 
(R;US) 

Energy and life, 18:17220 (iA;ES) 

Global energy / CO2 projections, 18:16267 (R;AT) 

[Fossil fuel multiphase flow sciences]: Foreign trip report, De- 
cember 4—14, 1992, 18:15159 (R;US) 

FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers: Third quarterly progress report, 1992: 
Innovative Clean Coal Technology (ICCT), 18:15768 (R;US) 

Air Pollution Control 

Allowance trading: Market operations and regulatory response, 
18:15762 (R;US) 

Kinetics studies, thermal decomposition and carbonation: Final 
report, August 1, 1991—August 31, 1992, 18:15774 (R;US) 

Recovery and recycling of limestone in LEC flue gas desulfur- 
ization: Final report, September 1, 1991—August 31, 1992, 
18:15772 (R;US) 

Scaleup tests and supporting research for the development of 
duct injection technology: Topical report No. 3, Task 3.2: 
Scale-up testing; Topical report No. 4, Task 3.3: Advanced con- 
figurations; Topical report No. 5, Task 3.4: Process controls; 
Topical report No. 6, Task 3.5: Failure modes; Task 3.6: Waste 
characterization, Duct Injection Test Facil, 18:15766 (R;US) 

Scaleup tests and supporting research for the development of 
duct injection technology: Final report, Task 4.5, 18:15767 
(R;US) 

Sorbent production/modification/additives: Final report, Septem- 
ber 1, 1991—August 31, 1992, 18:15773 (R;US) 

Ashes 
Coal combustion waste management study, 18:15763 (R;US) 
Design 

Replacement Power Facility site selection report, 18:15758 

(R;US) 
Emission 

Allowance trading: Market operations and regulatory response, 

18:15762 (R;US) 
Environmental Effects 

Economic aspects of ecological risk due to nuclear and coal- 
fired electricity production (general comparison, related to the 
USSR), 18:15778 (R;AT) 

Flue Gas 

Kinetics and structural evolution of sorbents at high temperatures: 

Final report, July 1, 1991—August 31, 1992, 18:15775 (R;US) 
Fly Ash 

Coal combustion waste management study, 18:15763 (R;US) 

Multinuclear NMR approach to coal fly ash characterization, 
18:15133 (R;US) 

Pollution Abatement 
VGB conference, power plants and the environment 1991: Pro- 
ceedings, 18:15777 (1;DE;In German) 
Sludges 
Coal combustion waste management study, 18:15763 (R;US) 
Solid Wastes 

Coolside waste management research: Quarterly progress re- 

port, October 1, 1992—December 31, 1992, 18:15146 (R;US) 
Sorbent Injection Processes 

Kinetics studies, thermal decomposition and carbonation: Final 
report, August 1, 1991—August 31, 1992, 18:15774 (R;US) 

Recovery and recycling of limestone in LEC flue gas desulfur- 


ization: Final report, September 1, 1991—-August 31, 1992, 
18:15772 (R;US) 
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Sorbent production/modification/additives: Final report, Septem- 
ber 1, 1991—August 31, 1992, 18:15773 (R;US) 
Sulfur Dioxide 
Effects of the 1990 Clean Air Act Amendments, 18:15761 (R;US) 
FOULING 

Treatment methods to control ash fouling from high sodium 

brown coals, 18:15093 (IA;AU) 
FOUR-BODY PROBLEM 

Kinematics of four-particle nuclear reactions, 18:18069 (R;UA;In 
Russian) 

FOURIER TRANSFORM SPECTROMETERS 

Measuremtn of microscopic change of coal during the solvent 
swelling of coal, 18:14888 (IA;JP;in Japanese) 

FOXES 

Blood characteristics of San Joaquin kit fox (Vulpes velox 
macrotis) at Camp Roberts Army National Guard Training 
Site, California, 18:17321 (R;US) 

Habitat, soils, and den use of San Joaquin kit fox (Vulpes velox 
macrotis) at Camp Roberts Army National Guard Training 
Site, California, 18:17320 (R;US) 

Results of analyses of fur samples from the San Joaquin Kit Fox 
and associated soil and water samples from the Naval 
Petroleum Reserve No. 1, Tupman, California, 18:17351 
(R;US) 

FRACTALS 

The implication of fractal dimension in hydrogeology and rock 

mechanics. Version 1.1, 18:15467 (R;SE) 
FRACTURE MECHANICS 

Effect of fracture surface roughness on shear crack growth: 
Progress report, August 1, 1991—-May 31, 1992, 18:16453 
(R;US) 

ORNOZL: A finite-element mesh generator for nozzle-cylinder 
intersections containing inner-corner cracks, 18:15987 (R;US) 

The VTTR6 program based on the R6 method, 18:15994 
(R;Fl;In Finnish) 

FRACTURE PROPERTIES 
Advanced statistical concepts of fracture in brittle materials, 
18:16590 (RA;US) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURES 

Water flow and solute transport through fractured rock, 

18:15426 (R;GB) 
FRAGMENTS (PARTICLES) 
See PARTICLES 

FRANCE 

Communications received from Members regarding the export 
of nuclear material and of certain categories of equipment and 
other material, 18:15643 (R;XA) 

Monthly results of measurements. August 1992, 18:17280 
(R;FR;In French) 

Monthly results of measurements. February 1992, 18:17277 
(R;FR;In French) 

Monthly results of measurements. January 1992, 18:17276 
(R;FR;In French) 

Monthly results of measurements: October 1992, 18:17282 
(R;FR;In French) 

Monthly results of measurements; July 1992, 18:17279 (R;FR;In 
French) 

Monthly results of measurements; Jun 1992, 18:17278 (R;FR;In 
French) 

Monthly results of measurements; September 1992, 18:17281 
(R;FR;In French) 

FRASCATI TOKAMAK 

See FT TOKAMAK 
FREE CONVECTION 

See NATURAL CONVECTION 
FREE ELECTRON LASERS 

3-D simulation codes for FEL amplifiers, 18:16838 (RA;IT) 

A technique for single-pulse spectrum and pulse width measure- 
ments for an IR-FEL, 18:16847 (R;US) 

An analysis of the saturation of a high gain FEL, 18:16832 (R;US) 





Compact FEL activity at ENEA-Frascati Research Center, 
18:16835 (RA;IT) 

Contributions to 13th international free electron laser confer- 
ence (Santa Fe, U.S.A. August 25-30, 1991), 18:16834 (R;IT) 

Effect of substrate conductivity on Cherenkov dispersion rela- 
tion, 18:16837 (RA;IT) 

Emission of coherent radiation from modulated electron beam, 
18:16890 (R;IT) 

Gain saturation in free electron lasers, 18:16836 (RA;IT) 

High flux and high quality FEL resonator mirrors: Final report, 
18:16845 (R;US) 

Numerical simulation of sidebands in free electron laser oscilla- 
tors, 18:16833 (R;CN;In Chinese) 

Operation of compact free electron laser in millimeter wave re- 
gion, 18:16840 (R;IT) 

Ultraviolet Free Electron Laser Facility preliminary design re- 
port, 18:16865 (R;US) 

Ultraviolet free-electron laser (uv FEL) facility at Brookhaven 
National Laboratory, 18:16831 (R;US) 

Waveguide-gap tapering of far infrared FEL, 18:16839 (RA;IT) 

FREE ENERGY 
Magnetic field effects on the metal hydride electrode potential, 
18:16632 (IA;JP;in Japanese) 

FREE ENERGY (HELMHOLTZ) 

See FREE ENERGY 
FREE RADICALS 

See RADICALS 
FREEZING POINTS 

See MELTING POINTS 
FRENCH ORGANIZATIONS 

Act No 91-1381 of 30 December 1991 on research on radioac- 
tive waste management, 18:15644 (R;FR;in French) 

Research and development on nuclear steam supply systems at 
EDF. Current and future, 18:15824 (R;FR;In French, English) 

FRESH WATER 
Freshwater environmental monitoring in Sweden: Proposals 
from a working group, 18:17433 (R;SE) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FT TOKAMAK 

Pulsed discharge cleaning plasmas in Frascati Tokamak Up- 
grade, 18:18504 (R;IT) 

[Frascati Tokamak Upgrade]: Foreign trip report, June 18, 
1992—January 30, 1993, 18:18495 (R;US) 

FTR REACTOR (RICHLAND) 

See FFTF REACTOR 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Cladding and wrapper development for fast breeder reactor high 
performance, 18:15905 (R;FR) 

Corrosion studies on clad/wrapper materials for fuel subassem- 
blies of a prototype fast breeder reactor in simulated interim 
wet storage conditions, 18:15911 (RA;XA) _. 

Fast breeder reactor fuel assembly, 18:15916 (R;US) 

Improvements in the calculational methods of nuclear reactor 
assemblies, 18:15837 (RA;XA) 

On-line sipping test system, 18:15807 (R;FR) 

Preparation of cross section libraries for PWR uranium and 
MOX assemblies, 18:15844 (RA;XA) 

The APOLLO-! assembly spectrum code, 18:15839 (RA;XA) 

Validation of a method for HCLWR fuel assembly calculation, 
18:15794 (RA;XA) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Cladding and wrapper development for fast breeder reactor high 
performance, 18:15905 (R;FR) 

Library of subprograms on physicai-mechanical properties of H- 
1 alloy fuel element cladding, 18:15997 (R;RU;in Russian) 

FUEL CELL POWER PLANTS 

Considerations for the transition from fuel cell R & D to manu- 
facturing, 18:16294 (RA;US) 

Simulated coal gas MCFC power plant system verification, 
18:16287 (RA;US) 


FUEL ELEMENTS 
Design 


FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
REGENERATIVE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 
Considerations for the transition from fuel cell R & D to manu- 
facturing, 18:16294 (RA;US) 
DOE headquarters MHD/fuel cell support contract, 18:16295 
(RA;US) 
DOE's vehicular puel cell R&D program, 18:16285 (RA;US) 
EPRI perspective, 18:16284 (RA;US) 
Life-cycle cost analysis of conventional and fuel cell/battery pow- 
ered urban passenger vehicles: Final report, 18:16409 (R;US) 
Sol-gel preparation of ion-conducting ceramics for use in thin 
films, 18:16309 (R;US) 
FUEL CHANNELS 
Nuclear sources of hydrogen in CANDU fuel channels, 
18:15879 (R;CA) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Improvements in materials reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held 
in Vienna, 28 November - 1 December 1989, 18:16462 (R;XA) 
Nuclear power economics and technology: an overview, 
18:15930 (R;XN) 
US-EC fuel cycle study: Background document to the approach 
and issues, 18:16264 (R;US) 
FUEL CYCLE CENTERS 
ENEA'’s programs and activity on fuel cycle plant decomission- 
ing, 18:16761 (R;IT) 
FUEL ELEMENT CLUSTERS 
Boil-off experiments with the EIR-NEPTUN Facility: Analysis 
and code assessment overview report, 18:16079 (R;US) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
Bonding 
Trip report, National Research Corp., Boston, Mass., February 
17, 1953, 18:15274 (R;US) 
Cladding 
Performance of HT9 clad metallic fuel at high temperature, 
18:15902 (R;US) 
Trip report, National Research Corp., Boston, Mass., February 
17, 1953, 18:15274 (R;US) 
Design 
Hanford Atomic Products Operation monthly report for February 
1956, 18:15278 (R;US) 
Hanford Atomic Products Operation monthly report for March 
1956, 18:15279 (R;US) 
Hanford Laboratories Operation monthly activities report, April 
1959, 18:15286 (R;US) 
Hanford Laboratories Operation monthly activities report, Febru- 
ary 1959, 18:15284 (R;US) 
Hanford Laboratories Operation monthly activities report, Jan- 
uary 1962, 18:15288 (R;US) 
Hanford Laboratories Operation monthly activities report, July 
1958, 18:15282 (R;US) 
Hanford Laboratories Operation monthly activities report, June 
1958, 18:15281 (R;US) 
Hanford Laboratories Operation monthiy activities report, May 
1958, 18:15280 (R;US) 
Hanford Laboratories Operation monthly activities report, May 
1959, 18:15287 (R;US) 
Hanford Laboratories Operation monthly activities report, May 
1962, 18:15289 (R;US) 
Hanford Laboratories Operation monthly activities report, 
September 1958, 18:15283 (R;US) 
Hanford Laboratories monthly activities report, April, 1963, 
18:15290 (R;US) 
Hanford Laboratories monthly activities report, February 1964, 
18:15291 (R;US) 
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FUEL ELEMENTS 
Fabrication 


Fabrication 

Hanford Atomic Products Operation annual report 1958, 
18:15285 (R;US) 

Hanford Atomic Products Operation annual report 1963, 
18:15292 (R;US) 

Quailty Control 

Design of a quality assurance system in the nuclear fuel fabrica- 

tion., 18:15999 (1;MX;In Spanish) 
Radiation Doses 

[Maximum slug exposures for experiment ANL-11], 18:15996 
(R;US) 

Remote Handling Equipment 

independent design verification strategy for the New Production 
Reactor fuel and target handling system, 18:16068 (R;US) 

FUEL FABRICATION PLANTS 

Apollo Pennsylvania Nuclear Fuel Facility D&D Project: Quar- 
terly technical progress report, July 1, 1992—September 30, 
1992, 18:15588 (R;US) 

Apollo Pennsyivania Nuclear Fuel Facility D&D Project: Techni- 
cal progress report, October 1, 1992—December 31, 1992, 
18:15589 (R;US) 

Decommissioning of pilot fuel fabrication facility at ENEA’s 
Saluggia Centre in Italy, 18:16759 (R;IT) 

Direct measurements of contamination by alpha emitters in the 
production of fuel elements, 18:17148 (RA;DE;In German) 

FUEL GAS 

See also NATURAL GAS 

Cross-flow filter performance with second-generation PFBC car- 
bonizer fuel gas, 18:15178 (R;US) 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 18:15048 (R;US) 

Fluidized-bed filtration for particulate cleanup, 18:15765 (R;US) 

Hot gas desulfurization with sorbents containing mixed metal 
oxides, 18:15747 (R;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Phase 2, Process 
optimization: Volume 1, Program summary and PDU opera- 
tions, 18:15047 (R;US) 

Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 2, 
18:15055 (R;US) 

Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 1, 
18:15054 (R;US) 

FUEL MANAGEMENT 

Optimization of refueling-shuffling scheme in PWR core by ran- 
dom search strategy, 18:15818 (R;CN) 

Skoda computational system for WWER reactors, 18:15847 
(RA;XA) 

Westinghouse advanced fuel management system, 18:15855 
(RA;XA) 

FUEL OILS 

See also HEATING OILS 

A literature review of biological treatment and bioreme- 
diation technologies which may be applicable at 
fertilizer/agrichemical dealer sites, 18:17373 (R;US) 

A literature review of nonbiological remediation technologies 
which may be applicable to fertilizer/agrichemical dealer sites, 
18:17371 (R;US) 

A literature review of waste treatment technologies which may 
be applicable to wastes generated at fertilizer/agrichemical 
dealer sites, 18:17372 (R;US) 

Fort Lewis natural gas and fuel oil energy baseline and effi- 
ciency resource assessment, 18:16348 (R;US) 

FUEL PELLETS 

Analytical chemistry methods for mixed oxide fuel, March 1985, 
18:15293 (R;US) 

Fast breeder reactor mixed oxide fuel pellet, January 1984, 
18:15914 (R;US) 

Nuclear Standard Fast Breeder Reactor uranium dioxide pellet: 
Revision 1984, 18:15915 (R;US) 

Nuclear standard ceramic grade uranium dioxide, January 
1984, 18:16076 (R;US) 
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FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

Corrosion studies on clad/wrapper materials for fuel subassem- 
blies of a prototype fast breeder reactor in simulated interim 
wet storage conditions, 18:15911 (RA;XA) 

Fast breeder reactor fuel pins: Revision 1984, 18:15913 (R;US) 

FUEL PLATES 

Preliminary irradiation testing program on flat plate fuel ele- 
ments, 18:15276 (R;US) 

Uranium oxide fuel, 18:16064 (R;US) 

Weekly report, August 24-28, 1953, Sylvania Electric Products 
Company (25730-700), 18:16065 (R;US) 

FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also COGEMA LA HAGUE 
IDAHO CHEMICAL PROCESSING PLANT 
SELLAFIELD REPROCESSING PLANT 

Corrosion performance of materials used for spent fuel repro- 
cessing plant equipment, 18:16464 (RA;XA) 

Corrosion testing into the transpassive potential range for 
selection of suitable construction materials of spent fuel repro- 
cessing plants, 18:16463 (RA;XA) 

ENEA's programs and activity on fuel cycle plant decomission- 
ing, 18:16761 (R;IT) 

Improvements in materials reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held 
in Vienna, 28 November - 1 December 1989, 18:16462 (R;XA) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 
See also HOLLOW FUEL RODS 
Argonne National Laboratory trip report, 18:16061 (R;US) 
Consolidation of spent fuel rods from LWRs: Current proce- 
dures and future plans with reference to work in the USA and 
Germany, 18:15334 (R;XA) 
U-Al slug fabrication for Savannah River Plant, 18:16063 (R;US) 
FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Analysis of CWS stabilities adding polysaccharides from model 
particle simulation, 18:14880 (IA;JP;In Japanese) 

Coal-fueled diesel emissions control technology development, 
18:16401 (R;US) 

Development of a retrofit coal combustor for industrial ap- 
plications, (Phase 1-A): Technical progress report, 
October—December 1988, 18:15182 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
coal-water slurries: Fourteenth quarterly project status report, 
1 December 1992-28 February 1993, 18:15185 (R;US) 

Roles of additives and surface control in slurry atomization: 
Quarterly report, April 5, 1990, 18:14826 (R;US) 

Simulation of apparent viscosity of coal slurry during liquefac- 
tion, 18:15119 (IA;JP;in Japanese) 

Up-grading and low-rank coals by hydrothermal treatment, 
18:14819 (IA;JP;in Japanese) 

[Roles of additives and surface control in slurry atomization]: 
Quarterly report, 18:14825 (R;US) 

FUEL STORAGE POOLS 
Experience in the interim dry storage of magnox fuel elements 
in the EUREX plant, 18:15317 (RA;XA) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 
Dimensional, microstructural and compositional stability of metal 
fuels: Final performance report, 18:15906 (R;US) 
FUELS 
See also FOSSIL FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 





SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 

Characterization of mixed wastes resulting from fuel fabrication at 

the Hanford Site: Use of historical research, 18:15500 (R;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FULLERENES 

Bond distortion and electron trapping in charged Cgp, 18:18196 
(R;XA) 

Theory of normal and superconducting properties of fullerene- 
based solids, 18:16642 (R;US) 

FUMAKS PROCESS 

Proceedings of Joint Meeting of The 57th Conference of The 
Fuel Society of Japan and the 89th Coke Special Symposium, 
18:14817 (1;JP;in Japanese) 

FUMES 
See AEROSOLS 
FUNCTIONAL MODELS 
See also PILOT PLANTS 
PROCESS DEVELOPMENT UNITS 
SIMULATORS 

Reaction mechanism of coal liquefaction. 2.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:15022 
(IA;JP;In Japanese) 

Studies on the catalyst for coal liquefaction in a hydrogen-donor 
solvent (discussion of hydrogen transfer mechanism using 
coal model compounds), 18:15023 (IA;JP;ln Japanese) 

FUNCTIONALS 

Generalized kinematical fit, 18:18595 (R;RU;in Russian) 

New algorithm for minimizing x* functionals with constraints, 
18:18594 (R;RU;in Russian) 

FUNCTIONS 
See also CORRELATION FUNCTIONS 
FUNCTIONALS 
GREEN FUNCTION 
HAMILTONIAN FUNCTION 
POLYNOMIALS 
VERTEX FUNCTIONS 

Convergence of exponentially convex functions on foundation 
semigroups, 18:17630 (R;XA) 

Some properties of generalized biregular functions with values 
in a Clifford algebra, 18:17712 (R;XA) 

FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 

Mutants obtention of Paecilomyces lilacinus for utilization in bio- 
logical control of nematodes, 18:17485 (1;BR;ln Portuguese) 

Obtention of Verticillium lecanii resistant to ultraviolet light and 
evaluation of it capacity of control of Hemileia vastratrix, ca- 
sual agent of coffee plant, 18:17524 (I;BR;ln Portuguese) 

Obtention of new bio types of Trichoderma viride antagonistic to 
Sclerotinia minor Jajjer, 18:17525 (1;BR;in Portuguese) 

Resistance to Benomyl and copper oxychloride of Verticillium 
lecanii, bio control agent of Hemileia vastratrix, causal agent 
of rust coffee plants, 18:17523 (1;BR;In Portuguese) 

Trichoderma harzianum mutants resistant to iprodione and an- 
tagonistic to Sclerotinia minor, 18:17526 (1;BR;in Portuguese) 

FUNGICIDES 
Study on the degradation of 14C maneb during the fabrication of 
concentrated tomato, 18:17486 (R;DZ;lin French) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also BLAST FURNACES 
WOOD BURNING FURNACES 

Hospital waste shredder test series at the DONLEE Pilot Test 
Facility: Final report, 18:16382 (R;US) 

Impact evaluation of an Energy $avings Plan project at Sather 
Manufacturing, 18:16368 (R;US) 


GAMMA SPECTROSCOPY 


FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 


G FACTOR (LANDE) 
See LANDE FACTOR 
GADOLINIUM 

Seiection and testing of a rigid, aromatic ligand for binding 

Gadolinium (Ill), 18:17458 (R;US) 
GALLIUM 

High heat load performance of an inclined crystal monochroma- 
tor with liquid gallium cooling on the CHESS-ANL undulator, 
18:16952 (RA;US) 

Recent experiments with liquid gallium cooling of crystal diffrac- 
tion optics, 18:16949 (RA;US) 

GALLIUM ALLOYS 

Magnetic and electronic properties of some actinide intermetal- 

lic compounds, 18:16472 (R;IL;In Hebrew) 
GALLIUM ARSENIDE SOLAR CELLS 

Gallium arsenide-based ternary compounds and multi-band-gap 
solar cell research: Annual subcontract report, 15 April 1988— 
14 June 1990, 18:15723 (R;US) 

GALLIUM ARSENIDES 

Biexciton formation by two-photon absorption in quantum wells, 
18:18176 (R;XA) 

Direct creation of excitonic molecules by two-photon absorption 
in quantum wells, 18:18177 (R;XA) 

Investigation of misfit dislocation configurations in MBE-grown 

‘InGaAs layers on misaligned GaAs (001) substrates, 
18:16648 (R;US) 

New method of crystal structure analysis by electron channeling 
images, 18:18260 (IA;RU;in Russian) 

Strain-relaxed InGaAs buffer layers grown by molecular-beam 
epitaxy for 1.3 um Fabry-Perot optical modulators, 18:16647 
(R;US) 

Structure transformations in GaAs implanted by selenium ions, 
18:18307 (IA;RU;In Russian) 

GAMMA DECAY 

B Plant comparison with 40 CFR 61, Subpart H, and other refer- 
enced guidelines for Stack 291-B-1, 18:17295 (R;US) 

Characterization of mobile radiation detection systems at the 
Hanford Site, 18:17383 (R;US) 

GAMMA DETECTION 

Absolute gamma intensity measure of Si-31, 18:17085 (I;BR;In 
Portuguese) 

The two plastic scintillator measuring system HBG-2, 18:17156 
(R;VN) 

GAMMA DOSIMETRY 

High dose dosimetry in cobalt-60 gamma rays using glass de- 

tectors, 18:17157 (R;VN) 
GAMMA RADIATION 

"Narita Gammas”. List of strong gamma-rays emmitted from ra- 
dionuclides. Documentation of the PC diskette, 18:18054 
(R;XA) 

Radiation mutagenesis from molecular and genetic points of 
view, 18:17535 (R;US) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROSCOPY 

Neutron decay of isolated nuclear levels excited by gamma- 
rays, 18:17075 (R;IT) 

Nuclear analysis software. Pt. 1: Spectrum transfer and refor- 
matting (SPEDAC), 18:17091 (1;XA) 
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GANIL 


GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 
New control system: 
(R;FR;in French) 
New control system: 
(R;FR;in French) 
New control system: 
(R;FR;in French) 
New control system: distribution of the GANICIEL functions, 
18:17005 (R;FR;In French) 
New control system: graphic interface of setting softwares, 
18:16869 (R;FR;In French) 
New control system: net communications on VAX, 18:17006 
(R;FR;In French) 
New control system: solutions for CAMAC and VME integration, 
18:17003 (R;FR;In French) 
New control system: the commands of the settings equipments, 
18:17009 (R;FR;In French) 
GAS ANALYSIS 
Wide range Hz sensor using catalytic alloys, 18:16687 (R;US) 
[Training on gas phase analysis by near infrared-excited Fourier 
transform Raman spectroscopy]: Foreign trip report, Decem- 
ber 31, 1992—January 11, 1993, 18:16659 (R;US) 
GAS APPLIANCES 
installation of gas appliances. Space heating and water heating 
with natural gas. Technical rules, place of installation, combus- 
tion air supply, waste gas outlet, 18:16315 (I;DE;ln German) 
GAS BURNERS 
Inlet regulation of gas blast burners at varying operational condi- 
tions: Project report, 18:15250 (R;DK;In Danish) 
GAS COOLANTS 
See GASES 


GAS COOLED REACTORS 
See also HTGR TYPE REACTORS 
HELIUM COOLED REACTORS 
PEBBLE BED REACTORS 
Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, March 1, 1991—March 31, 
1991, 18:15872 (R;US) 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 
Evolution of flow disturbances in cocurrent gas-liquid flows: 
Progress report, November 1, 1992—October 31, 1992, 
18:16804 (R;US) 
Study of gas flow pattern in coke oven charge. Part 2, 18:15073 
(IA;JP;In Japanese) 
GAS HEAT PUMPS 
Setting the scene - views of gas utilities, 18:16321 (RA;FR) 
GAS TURBINE ENGINES 
Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics, 18:16578 (RA;US) 
Development of adherent coatings to reduce contact stress 
damage of ceramics, 18:16579 (RA;US) 
Fabrication and testing of corrosion-resistant 
18:16577 (RA;US) 
GAS TURBINES 
Advanced coal-fueled gas turbine systems: Annual report, July 
1991—June 1992, 18:15751 (R;US) 
Advanced coal-fueled gas turbine systems: Technical progress 
report, October-December 1992, 18:15750 (R;US) 
DOE's Advanced Turbine Systems Program, 18:15753 (R;US) 
Economic analysis of operating alternatives for the South 
Vandenberg Power Plant at Vandenberg Air Force Base, Cali- 
fornia, 18:16398 (R;US) 
Fourteenth annual report to Congress on the Automotive Tech- 
nology Development Program, [FY 1992], 18:16400 (R;US) 
Operation tests of hydrogen-oxygen combusted gas turbine with 
inert-gas recirculation, 18:16404 (IA;JP;iIn Japanese) 
Optimization of parameters for a gas turbine plant with multi- 


stage comperssion by the coolant flow rate minimum, 
18:15967 (R;RU;In Russian) 


ADA softwares organization, 18:17007 
IMAGIN supervision in ADA, 18:17004 


displays on stations screens, 18:17008 
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Plan for an Advanced Turbine Systems Program, 18:15752 
(R;US) 

Proceedings of the ninth annual coal-fueled heat engines, ad- 
vanced pressurized fluidized-bed combustion (PFBC), and 
gas stream cleanup systems contractors review meeting, 
18:15176 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: [Thir- 
teenth quarterly] technical progress report, [June 29, 
1992—September 27, 1992], 18:15746 (R;US) 

GAS WELLS 
See NATURAL GAS WELLS 
GAS-INSULATED SUBSTATIONS 
In progress experience on seismic qualification of gas insulated 
substations, 18:16147 (R;IT) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Facility effluent monitoring plan for the 340 waste handling facil- 

ity, 18:17379 (R;US) 

GASES 
See also AIR 

COAL GAS 
COVER GAS 
ELECTRON GAS 
EXHAUST GASES 
FUEL GAS 
PYROLYTIC GASES 
SYNTHESIS GAS 
VAPORS 

Assessment of energy technologies contributing to environmen- 
tal conservation, 18:16240 (R;JP;In Japanese) 

Convection in gasses at elevated pressures, 18:16800 (RA;US) 

Scale dependence of effective media properties, 18:17609 (R;US) 

Slurry growth, gas retention, and flammable gas generation by 
Hanford radioactive waste tanks: Synthetic waste studies, FY 
1991, 18:15437 (R;US) 

Waste Isolation Pilot Plant alcove gas barrer: Final design re- 
port, 18:15460 (R;US) 

[Multiphase flows in fossil processes]: Foreign trip report, De- 
cember 4—14, 1992, 18:15158 (R;US) 

GASIFICATION 
See also COAL GASIFICATION 
IN-SITU GASIFICATION 

Effectiveness of metals on SO2 gasification of coal char, 
18:15008 (IA;JP;In Japanese) 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;In 
Japanese) 

Gasification of pitch at low temperature, 18:14868 (IA;JP;In 
Japanese) 

Simulation of carbon gasification using computer, 18:15010 
(IA;JP;in Japanese) 

Study on gasification mechanism of Ca-loaded carbon by using 
SIMS and TPD, 18:14891 (IA;JP;In Japanese) 

GASKETS 
Moisture permeation of environmental seals used in weapons, 
18:17211 (R;US) 
GE(LI) DETECTORS 
See LI-DRIFTED GE DETECTORS 
GEL PERMEATION CHROMATOGRAPHY 

Study on the characterization of the brown coal-derived preas- 
phaltenes by gel permeation chromatography.: Effects of 
liquefaction temperature on the properties of the preas- 
phaltenes, 18:15039 (IA;JP;in Japanese) 

Study on the chromatographic analysis of the brown coal- 
derived preasphaltenes. 3, 18:14978 (IA;JP;in Japanese) 

GELS 

The effect of pyrolysis temperature and formulation on pore size 
distribution and surface area of carbon aerogels, 18:15092 
(R;US) 
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GENE MUTATIONS 

Radiation mutagenesis from molecular and genetic points of 

view, 18:17535 (R;US) 
GENE OPERONS 

Organization and control of genes encoding catabolic enzymes in 

Rhizobiaceae: Progress report, March 1993, 18:15685 (R;US) 
GENERAL CIRCULATION MODELS 

A hierarchical framework for coupling surface fluxes to atompsh- 
eric general circulation models: The homogeneity test, 
18:17222 (R;US) 

GENERAL RELATIVITY THEORY 

See also RELATIVITY THEORY 

Beyond metric gravity: Progress on PS-200, 18:17745 (R;US) 

Einstein and Hilbert: The creation of general relativity, 18:17795 
(R;XA) 
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See ELECTRIC GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

A summary of genomic data relating to E. coli organized by 
metabolic pathways: An initial version, 18:17447 (R;US) 

GENETIC MAPPING 

Human cDNA mapping using fluorescence in situ hybridization: 
Progress report, April 1, 1992—December 31, 1992, 18:17450 
(R;US) 

Molecular mapping of chromosomes 17 and X: Progress report, 
18:17448 (R;US) 

GENTILLY-2 REACTOR 

Annual report of AECB personnel on the Gentilly 2 nuclear 
power plant for the year 1988, 18:15887 (R;CA;In French) 

Annual report of AECB personnel on the Gentilly 2 nuclear 
power plant for the year 1989, 18:15891 (R;CA;In French) 

Annual report of AECB personnel on the Gentilly 2 nuclear 
power plant for the year 1989, 18:15890 (R;CA;In French) 

New flux detectors for CANDU 6 reactors, 18:16000 (R;CA) 

GEOCHEMISTRY 
H2OTREAT: An aid for evaluating water treatment requirements 
‘for aquifer thermal energy storage, 18:16171 (RA;US) 
Scoping calculations for canister-tunnel migration of corrodants, 
oxidants and radionuclides, 18:17366 (R;SE) 
GEODESICS 
On the first integrals of geodesics, 18:17671 (R;RU) 
GEOLOGIC FAULTS 

Paloeoseismic investigations of the southern Lemhi fault, Idaho: 

Final report, 18:17323 (R;US) 
GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

A rock mechanics study of fracture zone 2 at the Finnsjoen site, 
18:17363 (R;SE) 

COLLAGE: a numerical code for radionuclide migration through 
a fractured geosphere in aqueous and colloidal phases, 
18:18616 (R;SE) 

Geologic characterization of fractures as an aid to hydrologic 
modeling of the SCV block at the Stripa mine, 18:17369 (R;SE) 

PORFLOW: A multifiuid multiphase model for simulating flow, 
heat transfer, and mass transport in fractured porous media: 
User’s manual, Version 2.41, 18:15431 (R;US) 

SKI Project-90. Geosphere calculations using CRYSTAL: Stand- 
alone and CALIBRE-CRYSTAL-biosphere integrated results, 
18:15472 (R;SE) 

The implication of fractal dimension in hydrogeology and rock 
mechanics. Version 1.1, 18:15467 (R;SE) 

Tracer migration experiments in the Stripa mine 1980-1991, 
18:17370 (R;SE) 

GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
SEDIMENTARY BASINS 

Geometric modeling and optimization of three-dimensional geo- 

logic structures, 18:17605 (R;FR;In French) 
GEOLOGIC SURVEYS 

Brazil Geologic Basic Survey Program - Barbacena - Sheet 
SF.23-X-C-ill -Minas Gerais State, 18:16669 (I;BR;In Por- 
tuguese) 


GLIOMAS 


Brazil Geologic Basic Survey Program - Limoeiro - Sheet SB.25- 
Y-C-V -Pernambuco State, 18:17338 (1;BR;in Portuguese) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOLOGY 

See also PETROLEUM GEOLOGY 

Development and testing of a Science and Engineering Fair 
Self-Help Development Program: Results of the pilot program 
in three middle schools, 18:18541 (R;US) 

GEOMAGNETIC FIELD 
Numerical simulation of interactions of nuclear weapons with the 
geomagnetic field, 18:17290 (R;US) 
GEOMETRIC SENSITIVITY 
See SPACE DEPENDENCE 
GEOTHERMAL WELLS 
Evaluation of polyaryl adhesives in elastomer-stainless steel 
joints, 18:16617 (R;US) 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 

Design and hybridization of spectrometric amplification line with 
low background noise, 18:17067 (R;FR;In French) 

First principles calculations for the cleaved and annealed 
Ge(111) surfaces, 18:18212 (R;XA) 

impurity electric activation and radiation-induced defect anneal- 
ing in ion-irradiated germanium crystal, 18:18304 (IA;RU;In 
Russian) 

GERMANIUM COMPLEXES 

Catalytic synthesis of silicon carbide preceramic polymers: 
Polycarbosilanes: Technical research progress report, Octo- 
ber 1, 1991—September 30, 1992, 18:16699 (R;US) 

GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GES FUER REAKTORSICHERHEIT 

GRS annual report 1991/92, 18:16109 (I;DE;In German) 
GEYSERS GEOTHERMAL FIELD 

Geothermal Research and Development Program: Quarterly 
technical report, September—December 1992, 18:15735 
(R;US) 

GIANT RESONANCE 

Measurement of giant resonances at zero degree: why and 
how, 18:18078 (R;FR) 

[Experiments carried out at the GANIL accelerator facility]: For- 
eign trip report, November 9—December 3, 1992, 18:18130 
(R;US) 

GIANT STARS 

Why Blue stragglers formed via collisions may not be rapid rota- 

tors, 18:17742 (R;US) 
GLASS 

See also BOROSILICATE GLASS 

Conditions for precipitation of copper phases in DWPF waste 
glass, 18:15511 (R;US) 

Evaluating long-term performance of in situ vitrified waste forms: 
Methodology and results, 18:15611 (R;US) 

Glass sampling program during DWPF Integrated Cold Runs: 
Revision 1, 18:15516 (R;US) 

Materials evaluation programs at the Defense Waste Process- 
ing Facility, 18:15506 (R;US) 

Method for making glass, 18:15478 (R;US) 

Waste acceptance and the DWPF Startup Test Program: Im- 
pacts of process changes, 18:15528 (R;US) 

GLASS MELTERS 
See CERAMIC MELTERS 
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INEL BNCT Research Program, September—October 1992, 

18:17456 (R;US) 
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GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLOVEBOXES 
RTF glovebox stripper regeneration development, 18:16785 
(R;US) 
GLUEBALLS 
A model for glueball mixing and the problem of theta meson, 
18:18017 (R;RU) 
GLUON CONDENSATION 
Gauge independence of the A,-condensate, 18:17888 (R;UA) 
Nielsen's identity and gluon condensation at finite temperature, 
18:17878 (R;XA) 
GLUONIUM 
See GLUEBALLS 
GLUONS 
CP violating effective gluon-top quark couplings, 18:17766 (R;US) 
Hera the new frontier, 18:18080 (R;FR) 
GOBAR GAS 
See METHANE 
GOLD 187 REACTIONS 
Studies of relativistic heavy ion collisions at the AGS 
(E814/E877): Annual progress report, 1 May 1992-30 April 
1993, 18:18089 (RUS) 
GOLD 197 TARGET 
Characterization of the multifragment decay channel in highly ex- 
cited nuclei: Progress report, March 15, 1992—September 14, 
1993 (Indiana Univ., Bloomington, Indiana), 18:18095 (R;US) 
Studies of relativistic heavy ion collisions at the AGS 
(E814/E877): Annual progress report, 1 May 1992-30 April 
1993, 18:18089 (R;US) 
GOLDSTONE BOSONS 
Off-shell sd transitions i K-decays, 18:17995 (R;NO) 
GOVERNMENT BUILDINGS 
Forrestal Building Lighting Retrofit Second Live Test Demon- 
stration (LTD), 18:16349 (R;US) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
Trend survey on the elucidation of the global warming mecha- 
nism by the governments of major industrialized nations, 
18:16241 (R;JP;in Japanese) 
GRADED LIE GROUPS 
Infinite dimension algebra and conformal symmetry, 18:17839 
(R;FR;In French) 
GRAIN ALCOHOL 
See ETHANOL 
GRAMINEAE 
See also BAMBOO 
Eelgrass (Zostera marina L.) transplant monitoring in Grays 
Harbor, Washington, after 29 months, 18:17353 (R;US) 
GRAND UNIFIED THEORY 
(anti ee)(anti ff} contact terms and new heavy bosons, 18:17853 
(RA;DE) 
Alternative models. 
18:17856 (RA;DE) 
Cosmological restrictions on conformally-invariant SU(5) GUT 
models, 18:17877 (R;XA) 
Eg matter particles, 18:18006 (RA;DE) 
Excited fermions, 18:17942 (RA;DE) 
Excited lepton exchange in e+e~ annihilation into boson pairs, 
18:17943 (RA;DE) 
Extended gauge models. Introduction and summary, 18:17925 
(RA;DE) 
Higgs bosons in the minimal supersymmetric extension of the 
Standard Model, 18:18007 (RA;DE) 
Leptoquark production, 18:17928 (RA;DE) 
Production of new vector bosons from alternative models, 
18:17941 (RA;DE) 


The dyon solutions of SO(10) unification in curved spacetime, 
18:17868 (R;XA) 


General introduction and _ synopsis, 


Top quark anomalous couplings, 18:17944 (RA;DE) 
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GRANITES 

Radiogenic age and isotopic studies: Report 3, 18:17333 (R;CA) 

Radiogenic age and isotopic studies: Report 4, 18:17334 (R;CA) 

Radiogenic age and isotopic studies: Report 5, 18:16663 (R;CA) 

GRANULAR BED FILTERS 
Fluidized-bed filtration for particulate cleanup, 18:15765 (R;US) 
GRANULAR MATERIALS 

Dense inclined flows: Theory and experiments: Quarterly tech- 
nical progress report, October 1, 1992—December 31, 1992, 
18:15160 (R;US) 

Determination of flow-regime boundaries for cohesive particles: 
Final report, September 20, 1988—March 31, 1992, 18:16806 
(R;US) 

Non-invasive measurements of granular flows by magnetic res- 
onance imaging: Technical progress report for the quarter 
ending December 31, 1992, 18:17176 (R;US) 

Particle Deposition in Granular Media: Final report, 18:16750 
(R;US) 

Studies of complexity in fluid systems, 18:16805 (R;US) 

United States Department of Energy Granular Flow Advanced 
Research Objective, 18:16814 (R;US) 

[Multiphase flows in fossil processes]: Foreign trip report, De- 
cember 4-14, 1992, 18:15158 (R;US) 

GRAPHITE 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, April 1, 1991-June 30, 
1991, 18:16060 (R;US) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, March 1, 1991—March 31, 
1991, 18:15872 (R;US) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, October 1, 1992- 
December 31, 1992, 18:16059 (R;US) 

Erosion and hydrogen retention of graphite for first wall use in 
fusion reactors, 18:18479 (R;CA) 

Material science experience gained from the space nuclear 
rocket program: Insulators, 18:16639 (R;US) 

Preparation of foliated fine graphite particles with ultra-sonic 
waves, 18:16621 (IA;JP;in Japanese) 

Specimen size effect on fracture toughness of nuclear 
graphites, 18:16622 (R;US) 

GRAPHITE FIBERS 

See CARBON FIBERS 
GRAPHITE MODERATOR 

See GRAPHITE 
GRASS 

See GRAMINEAE 
GRAVITATION 

Classical gravity coupled to Liouville theory, 18:17781 (R;XA) 

Gravity and domain wall problem, 18:17793 (R;XA) 

On renormalization group flow in matrix model, 18:17782 (R;XA) 

GRAVITATIONAL FIELDS 

Canonical gravity in the parametric manifold picture, 18:17830 

(R;HU) 
GRAVITATIONAL WAVES 

A parallel algorithm for filtering gravitational waves from coa- 
lescing binaries, 18:17787 (R;XA) 

Choice of filters for the detection of gravitational waves from co- 
alescing binaries 2: Detection in coloured noise, 18:17786 
(R;XA) 

GREAT BASIN 
Seismicity and focal mechanisms for the southern Great Basin 
of Nevada and California in 1991, 18:15482 (R;US) 

GREAT BRITAIN 

See UNITED KINGDOM 
GREAT LAKES REGION 

See USA 
GREAT PLAINS 

See USA 
GREEN FUNCTION 

Asymptotic expressions for regular Green functions of a round 
cylindrical screen, 18:17736 (R;UA;In Russian) 





GREENHOUSE EFFECT 

Global warming issue and global economic model. 2.: Compar- 
ative analysis of simulation on CO2 emission control, 
18:16235 (R;JP;in Japanese) 

Long term modeling of the links between economics, technical 
progress and environment: Evolution of approaches and new 
trends, 18:17274 (R;US) 

The impacts and costs of global warming: A review, 18:16236 
(1;GB) 

Trend survey on the elucidation of the global warming mecha- 
nism by the governments of major industrialized nations, 
18:16241 (R;JP;ln Japanese) 

GREENHOUSE GASES 

Long term modeling of the links between economics, technical 
progress and environment: Evolution of approaches and new 
trends, 18:17274 (R;US) 

GRIDS 
Analyses of reaactions in the grid zone of a jetting fluidized bed 
coal gasifier, 18:15009 (IA;JP;in Japanese) 
GRINDING 
Evaluation of coal grindability, 18:15165 (IA;JP;in Japanese) 
GRINDING MACHINES 
Evaluation of coal grindability, 18:15165 (IA;JP;In Japanese) 
GROUND DISPOSAL 

Accelerating transient drainage from UMTRA Project tailings 
piles, 18:15603 (R;US) 

Decontamination systems information and research program: 
Quarterly technical progress report, October 1—-December 31, 
1992, 18:15590 (R;US) 

Field study of disposed solid wastes from advanced coal 
processes: Annual technical progress report, October 1991— 
September 1992, 18:15145 (R;US) 

GROUND SOURCE HEAT PUMPS 

Prediction of long-term operational conditions for single-well 

groundwater heat pump plants, 18:16166 (RA;US) 
GROUND STATES 

Calculation of quark-gluon system background state energy, 
18:17895 (R;VN) 

Contribution of all excited states to ZFS of a ®S-state, 18:18179 
(R;XA) 

GROUND WATER 
Chemical Analysis 

Brookhaven National Laboratory site environmental report for 
calendar year 1991, 18:17225 (R;US) 

Environmental diagnostic analysis of ground water bacteria and 
their involvement in utilization of aromatic compounds, 
18:17402 (R;US) 

F-Area Acid/Caustic Basin groundwater monitoring report, third 
quarter 1992, 18:17399 (R;US) 

F-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1992, 18:17393 (R;US) 

H-Area Acid/Caustic Basin groundwater monitoring report, third 
quarter 1992, 18:17398 (R;US) 

H-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1992, 18:17394 (R;US) 

H-Area Seepage Basins groundwater monitoring report: First 
quarter 1992, 18:17392 (R;US) 

K-Area Acid/Caustic Basin groundwater monitoring report, third 
quarter 1992, 18:17397 (R;US) 

P-Area Acid/Caustic Basin groundwater monitoring report, third 
quarter 1992, 18:17396 (R;US) 

Sanitary Landfill 1991 annual groundwater monitoring report, 
18:17391 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
Fourth quarter 1991, 18:17328 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
Second quarter 1992, 18:17329 (R;US) 

Chemical Reactions 

Evaluating long-term performance of in situ vitrified waste forms: 
Methodology and results, 18:15611 (R;US) 

High-level nuclear waste borosilicate glass: A compendium of 
characteristics, 18:15345 (R;US) 


GROUND WATER 
Humic Acids 


Chemistry 

Ground water chemistry and water-rock interaction at Kivetty, 

18:17437 (R;Fl) 
Classification 

Policy and procedures for classification of Class IIl groundwater 

at UMTRA Project sites: Final, 18:17412 (R;US) 
Contamination 

Environmental diagnostic analysis of ground water bacteria and 
their involvement in utilization of aromatic compounds, 
18:17402 (R;US) 

Groundwater clean-up: The Savannah River Site experience, 
18:17386 (R;US) 

Influence of the geotechnological uranium production on the 
content of uranium and radium 226 in waters near a sorbtion 
site, 18:17340 (1;BG;In Bulgarian) 

Pilot test of a vacuum extraction system for environmental re- 
mediation of chlorinated solvents at the Savannah River Site, 
18:17390 (R;US) 

Remedial investigation/feasibility study work plan for the 100- 
FR-3 operable unit, Hanford Site, Richland, Washington, 
18:15591 (R;US) 

Simulation of the cleanup of the Hanford Site, 18:15626 (R;US) 

Technical summary of geological, hydrological, and engineering 
studies at the Slick Rock Uranium Mill Tailings sites, Slick 
Rock, Colorado, 18:15605 (R;US) 

[Presentations to the Mexican Physics Society on environmental 
contamination]: Foreign trip report, October 23-November 
10, 1992, 18:17347 (R;US) 

Contamination Regulations 

Review and analysis of proposed EPA groundwater standards 
for the UMTRA Project: Summary report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:17414 (R;US) 

Decontamination 

Combined air stripper/membrane vapor separation systems: Fi- 
nal report (Volatile organic compounds), 18:15585 (R;US) 

Remediation of groundwater containing radionuclides and 
heavy metals using ion exchange and the AlgaSORB® 
biosorbent system: Final report, 18:15586 (R;US) 

Deuterium 

Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:17408 (R;SY;In Arabic) 

Electric Conductivity 

Coolside waste management research: Quarterly progress re- 

port, October 1, 1992—December 31, 1992, 18:15146 (R;US) 
Fluid Flow 

A comparison of geostatistically-based inverse techniques for 
use in performance assessment analyses at the WIPP site re- 
sults from the Test Case No. 1, 18:15455 (R;US) 

Hydrostratigraphy of the General Separations Area, Savannah 
River Site (SRS), South Carolina, 18:17614 (R;US) 

Status report on the development of a three-dimensional con- 
ceptual model for the Hanford Site unconfined aquifer system, 
18:17352 (R;US) 
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groundwater basins, 18:17308 (R;US) 

Supplement to a hydrologic framework for the Oak Ridge Reser- 
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modeling, 18:17350 (R;US) 

The SECO suite of codes for site Performance Assessment, 
18:15465 (R;US) 

Geochemistry 
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Hydrogeochemical investigations in boreholes at the Stripa 
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ciates, 18:15575 (R;SE) 
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application to the Utrecht University ATES, 18:16167 (RA;US) 

Humic Acids 

HPLC studies of aquatic humic compounds and complexes from 

the Drigg Research Site, Cumbria, 18:17302 (R;GB) 
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Hydrology 

On the combination of isotope hydrogeology with regional flow 
and transport modelling, 18:17423 (R;SE) 

Remedial action plan and final design for stabilization of the in- 
active uranium mill tailings at Green River, Utah: Volume 2A, 
Appendix D, Supplement, site characterization, Appendix E, 
Groundwater protection strategy: Final report, 18:15597 
(R;US) 
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Some aspects of regional flow of variable-density groundwater 

in crystalline basement rock of Sweden, 18:17364 (R;SE) 
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K-Area Acid/Caustic Basin groundwater monitoring report, third 
quarter 1992, 18:17397 (R;US) 

P-Area Acid/Caustic Basin groundwater monitoring report, third 
quarter 1992, 18:17396 (R;US) 
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Second quarter 1992, 18:17329 (R;US) 
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Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
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Coolside waste management research: Quarterly progress re- 
port, October 1, 1992—December 31, 1992, 18:15146 (R;US) 

Fiber-optic pH sensor for in-situ applications, 18:17164 (R;FR) 
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Influence of the geotechnological uranium production on the 
content of uranium and radium 226 in waters near a sorbtion 
site, 18:17340 (1;BG;in Bulgarian) 
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Conceptual structure of performance assessments conducted 
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Environmental monitoring of subsurface low-level waste disposal 
facilities at Oak Ridge National Laboratory, 18:15353 (R;US) 

Radionuclide transfer phenomenon in ground and underground 
water. Formation of a model, 18:17342 (R;UA;In Ukrainian) 

Riverbank seepage of groundwater along the 100 Areas shore- 
line, Hanford Site, 18:17381 (R;US) 

Status of WIPP compliance with EPA 40 CFR 191B, December 
1992, 18:15462 (R;US) 

Remedial Action 

Bioremediation of nitrates and carbon tetrachloride in ground- 
water, 18:17355 (R;US) 

Groundwater clean-up: The Savannah River Site experience, 
18:17386 (R;US) 

Immunological techniques as tools to characterize the subsur- 
face microbial community at a trichloroethylene contaminated 
site, 18:17387 (R;US) 

Laboratory evaluation of the in situ chemical treatment ap- 
proach for remediation of Cr(Vi)-contaminated soils and 
groundwater, 18:17385 (R;US) 

Operation of a solar photocatalytic water treatment system at a 
Superfund Site, 18:17358 (R;US) 
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Preliminary remedial action objectives for the Tank 16 ground- 
water operable unit, 18:17395 (R;US) 

Technical framework for groundwater restoration (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:17413 (R;US) 

Well completion report on installation of horizontal wells for in- 
situ remediation tests, 18:16784 (R;US) 

Salinity 

Some aspects of regional flow of variable-density groundwater 

in crystalline basement rock of Sweden, 18:17364 (R;SE) 
Samplers 

Light-weight double packer equipment for water sampling and 

hydraulic measurements in deep drill holes, 18:17415 (R;Fl) 
Sampling 

Environmental diagnostic analysis of ground water bacteria and 
their involvement in utilization of aromatic compounds, 
18:17402 (R;US) 

Y-12 Environmental Restoration Remedial Action Surveillance 
and Maintenance program plan, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee: Environmental Restoration Program, 
18:15629 (R;US) 

Water Chemistry 

Supplement to a hydrologic framework for the Oak Ridge Reser- 
vation, Oak Ridge, Tennessee: Summary of groundwater 
modeling, 18:17350 (R;US) 

Water Pollution 

A literature review of biological treatment and bioreme- 
diation technologies which may be applicable at 
fertilizer/agrichemical dealer sites, 18:17373 (R;US) 

A literature review of nonbiological remediation technologies 
which may be applicable to fertilizer/agrichemical dealer sites, 
18:17371 (R;US) 

A literature review of waste treatment technologies which may 
be applicable to wastes generated at fertilizer/agrichemical 
dealer sites, 18:17372 (R;US) 

Closure plan for the X-701C Neutralization Pit, 18:15618 (R;US) 

Containment of fertilizers and pesticides at retail operations, 
18:17374 (R;US) 

Water Quality 

An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 

Policy and procedures for classification of Class Ill groundwater 
at UMTRA Project sites: Final, 18:17412 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive Uranium Mill Tailings Site at Lowman, Idaho: Attach- 
ment 4, Water resources protection strategy: Final report, 
18:15599 (R;US) 

Water Treatment 

Operation of a solar photocatalytic water treatment system at a 
Superfund Site, 18:17358 (R;US) 

Technical framework for groundwater restoration (Uranium Mill 
Tailings Remedial Action (UMTRA) Project), 18:17413 (R;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUP THEORY 

Conditionally exponential convex functions on locally compact 
groups, 18:17713 (R;XA) 

Notes on projective structures and Kleinian groups, 18:17650 
(R;XA) 

Orbit spaces over commutative rings and projectives as semi- 
isomorphisms, 18:17653 (R;XA) 

The completion homomorphism in equivariant elliptic cohomol- 
ogy, 18:17645 (R;XA) 

GROUTING 
Preliminary assessment of a ‘surface fusible grout’ concept, 
18:18483 (R;CA) 

GROWTH (CRYSTAL) 

See CRYSTAL GROWTH 
GROWTH (ECONOMIC) 

See ECONOMIC DEVELOPMENT 
GRS 

See GES FUER REAKTORSICHERHEIT 
GUANOSINE 

Mixed-radiation-fiekd dosimetry utilizing Nuclear Quadrupole 
Resonance: Final report, 18:17507 (R;US) 





GUATEMALA 
[Central American Rural Electrification (CARES) project]: For- 
eign trip report, November 9-27, 1992, 18:16270 (R;US) 
GULF COAST 
See US GULF COAST 
GUNS 
The effect of a constant base pressure on gun performance, 
18:17197 (R;US) 
GYPSUM 
Qualitative analysis of rare earth elements contained in the 
phosphogypsum, 18:16688 (R;DZ;In French) 


H 


HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON REACTIONS 

Dynamical behavior of excited hadronic matter: Progress report, 
January 1, 1991—December 31, 1991 (Dept. of Physics, Univ. 
of Arizona), 18:17949 (R;US) 

Intermediate/high energy nuclear physics: Technical progress 
report, June 15, 1992—June 14, 1993, 18:18062 (R;US) 

HADRON-HADRON INTERACTIONS 

See also MESON-BARYON INTERACTIONS 

Experimental challenges at future hadron colliders (Lectures for 
the 1992 St. Croix Summer School), 18:17998 (R;US) 

Incident energy dependence of hadronic activity, 18:18135 
(R;US 

On relation between distribution functions in hard and soft pro- 
cesses, 18:17875 (R;XA) 

Studies of P-matrix formalism on the basis of the potential de- 
scription of two-particle interaction, 18:17974 (R;UA) 

HADRONS 
See also BARYONS 
MESONS 

Charged particle multiplicity distributions in e+e — -annihilation pro- 
cesses in the LEP experiments, 18:17965 (R;RU;In Russian) 

Feigenbaum attractor and intermittency in particle collisions, 
18:17803 (R;RU) 

Principles of gauge theory of real hadrons: 1. Non-Yang-Mills 
gauge theories. The basic assumptions about hadron theory, 
18:17804 (R;RU) 

Principles of gauge theory of real hadrons: 2. Lorentz-vector 
gauge invariance, 18:17805 (R;RU) 

Principles of gauge theory of real hadrons: 3. Lorentz-spinor 
gauge invariance, 18:17806 (R;RU) 

Theoretical nuclear reaction and structure studies using hyper- 
ons and photons: Progress report, January 1992—December 
1992 (Dept. of Physics, North Carolina State Univ., Raleigh, 
North Carolina), 18:18092 (R;US) 

HAFNIUM 177 TARGET 
The K-dependence in gamma-decay of neutron resonances in 
168 Er and '78Hf, 18:18047 (R;NO) 
HAFNIUM ISOTOPES 
Revised evaluations for ENDF/B-VI Revision 2, 18:18087 (R;US) 
HAIR 

Results of analyses of fur samples from the San Joaquin Kit Fox 
and associated soil and water samples from the Naval 
Petroleum Reserve No. 1, Tupman, California, 18:17351 
(R;US) 

HALIDES 
See also CHLORIDES 
IODIDES 

Effects of alkali halide doping on coal reactivity, 18:15131 
(IA;JP;In Japanese) 

X-ray and -+-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1991—October 1992, 
18:16626 (R;US) 

HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
IODINATED ALIPHATIC HYDROCARBONS 


HANFORD RESERVATION 
Radioactive Effiuents 


Mission readiness review for the release of nickel carbonyl and tri- 
fluoromethyl bromide NICARE: Final report, 18:16710 (R;US) 
Studies in thermodynamics and kinetics of the absorption of 
halogenated hydrocarbons relevant to environment, 18:17260 
(RA;DE;in German) 
HAM 
See MEAT 
HAMILTONIAN FUNCTION 
Group representations via geometric quantization of the mo- 
mentum map, 18:17627 (R;XA) 

HANDBOOKS 

See MANUALS 
HANDLING (DATA) 

See DATA PROCESSING 
HANDLING (MATERIALS) 

See MATERIALS HANDLING 
HANDLING (WASTES) 

See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 

See HAPO 
HANFORD PRODUCTION REACTORS 

Fuel and control assembly tag gas, 18:16077 (R;US) 

Hanford Laboratories Operation monthly activities report, Au- 
gust 1960, 18:16073 (R;US) 

Nuclear standard ceramic grade uranium dioxide, January 
1984, 18:16076 (R;US) 

HANFORD RESERVATION 
Beta Decay 

Characterization of mobile radiation detection systems at the 

Hanford Site, 18:17383 (R;US) 
Containment Systems 

Long-term climate change assessment study plan for the Han- 
ford Site permanent isolation Barrier Development Program, 
18:15490 (R;US) 

Emergency Pians 

Response Action Plan, Project W-025 Landfill, Hanford Site, 

Washington, 18:15502 (R;US) 
Environment 

Hanford Environmental Information System (HEIS) user’s man- 
ual: Volume 1, Revision 1, 18:18648 (R;US) 

Operational Environmental Monitoring Program Quality Assur- 
ance Project Plan: Revision 1, 18:17380 (R;US) 

Gamma Decay 

Characterization of mobile radiation detection systems at the 

Hanford Site, 18:17383 (R;US) 
Gaseous Wastes 

Facility effluent monitoring plan for the 340 waste handling facil- 

ity, 18:17379 (R;US) 
Ground Disposal 

Underground Storage Tank: Integrated demonstration partici- 

pant site characteristic summary, 18:15489 (R;US) 
Ground Water 

Bioremediation of nitrates and carbon tetrachloride in ground- 
water, 18:17355 (R;US) 

Remediation of groundwater containing radionuclides and 
heavy metals using ion exchange and the AlgaSORB® 
biosorbent system: Final report, 18:15586 (R;US) 

High-Level Radioactive Wastes 

Ferrocyanide tank waste stability: Supplement 2, 18:15484 

(R;US) 
Liquid Wastes 

Facility effluent monitoring plan for the 340 waste handling facil- 

ity, 18:17379 (R;US) 
Personnel 
Description of the process used to create 1992 Hanford Morality 
Study database, 18:15612 (R;US) 
Production Reactors 
Topical report: LWNPR balance of plant, 18:16081 (R;US) 
Radiation Monitoring 

Current status of liquid scintillation at Westinghouse Hanford 

Company, 18:15625 (R;US) 
Radioactive Effiuents 

B Plant comparison with 40 CFR 61, Subpart H, and other refer- 

enced guidelines for Stack 291-B-1, 18:17295 (R;US) 


ERA Vol. 18, No. 6 803 





HANFORD RESERVATION 
Radioactive Effiuents 


Determination of dose distributions and parameter sensitivity: 
Hanford Environmental Dose Reconstruction Project; dose 
code recovery activities; Calculation 005, 18:17499 (R;US) 

Supplemental information for DOE/RL-91-10 calendar year 1990 
air emissions report for the Hanford Site, 18:17296 (R;US) 

Radioactive Waste Facilities 

Application of remote Raman screening to processing of mixed 
wastes in drums, 18:15498 (R;US) 

Documentation of Hanford Site independent review of the Han- 
ford Waste Vitrification Plant Preliminary Safety Analysis 
Report: Revision 2, 18:15495 (R;US) 

Hexone Storage and Treatment Facility closure plan, 18:15593 
(R;US) 

Radioactive Waste Management 

Computer-based tools for decision support at the Hanford Site, 
18:15438 (R;US) 

Human factors in environmental management: New directions 
from the Hanford Site, 18:15442 (R;US) 

Radioactive Waste Processing 

Characterization of mixed wastes resulting from fuel fabrication at 

the Hanford Site: Use of historical research, 18:15500 (R;US) 
Radioactive Waste Storage 

Quarterly report on Defense Nuclear Facilities Safety Board 
Recommendation 90-7 for the period ending September 30, 
1992, 18:15488 (R;US) 

Toxic emission control systems for mixed waste storage tanks, 
18:15501 (R;US) 

Waste Tank Safety Programs overview plan: N2 End Function: 
Revision 3, 18:15485 (R;US) 

Radiology 

Ambient airborne 2@2Rn concentrations at selected Hanford Site 

facilities, 18:17551 (R;US) 
Remedial Action 

Application of remote Raman screening to processing of mixed 
wastes in drums, 18:15498 (R;US) 

Remedial investigation/feasibility study work plan for the 100- 
FR-3 operable unit, Hanford Site, Richland, Washington, 
18:15591 (R;US) 

S Plant Aggregate Area management study report, 18:15592 
(R;US) 

Schedule Optimization Study, Hanford RI/FS Program: Volume 
2, Final report, 18:15606 (R;US) 

Simulation of the cleanup of the Hanford Site, 18:15626 (R;US) 

The Hanford Site Environmental Restoration Program 1998 fiscal 
year work plan: Work brekdown structure 2.0, 18:15594 (R;US) 

Westinghouse Hanford Company Native American Employment 
Program: 1992 program overview and year-end summary, 
18:16214 (R;US) 

Site Characterization 

Horizontal Drilling Workshop summary report for the arid inte- 
grated demonstration program, 18:16780 (R;US) 

Moisture content and recharge estimates at the Yakima Barri- 
cade borehole, 18:15440 (R;US) 

Underground Storage Tank: Integrated demonstration partici- 
pant site characteristic summary, 18:15489 (R;US) 

Solis 

Bioremediation of nitrates and carbon tetrachloride in ground- 
water, 18:17355 (R;US) 

Laboratory evaluation of the in situ chemical treatment ap- 
proach for remediation of Cr(Vl)-contaminated soils and 
groundwater, 18:17385 (R;US) 

Naval Trench 94 soils report, 18:17382 (R;US) 

Stacks 

B Plant comparison with 40 CFR 61, Subpart H, and other refer- 

enced guidelines for Stack 291-B-1, 18:17295 (R;US) 
Storage Facllities 

Hexone Storage and Treatment Facility closure plan, 18:15593 

(R;US) 
System Fallure Analysis 
The Hanford Site generic component failure-rate database com- 


pared with other generic failure-rate databases, 18:16781 
(R;US) 
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Tanks 
Action plan for response to excessive temperature in high heat 
source waste tank 241-C-106 at the Hanford Site, 18:15487 
(R;US) 
Flammable gas safety issue review tank 241-SY-101, 18:15492 
(R;US) 
Maintenance Implementation Plan for waste tank maintenance 
and production management: Revision 1, 18:15503 (R;US) 
Tank 241-T-111 Core 31 and Core 33 summary results, 
18:15496 (R;US) 
Tank selection criteria and retrieval recommendations for Tri- 
Party Agreement milestone M-07, 18:15493 (R;US) 
Thermal Effiuents 
Columbia River temperature study at 100-F Area, 18:17418 
(R;US) 
Travel 
Visit to Hanford Works trip report, 18:15273 (R;US) 
Waste Forms 
Characterization of mixed wastes resulting from fuel fabrication at 
the Hanford Site: Use of historical research, 18:15500 (R;US) 
Integrated instrument platform for in situ characterization of tank . 
wastes, 18:15499 (R;US) 
Waste Management 
200 West Ash Pit Demolition Site closure plan, 18:15384 (R;US) 
The Hanford Site Environmental Restoration Program 1993 fiscal 
year work plan: Work brekdown structure 2.0, 18:15594 (R;US) 
Water Quality 
Quarterly report of RCRA groundwater monitoring data for pe- 
riod July 1, 1982—September 30, 1992, 18:17411 (R;US) 


HAPO 


Chemical Processing Division monthly report, December 1966, 
18:15320 (R;US) 

Chemical Processing Division monthly report, October 1966, 
18:15319 (R;US) 

Hanford Atomic Products Operation annual report 1958, 
18:15285 (R;US) 

Hanford Atomic Products Operation annual report 1963, 
18:15292 (R;US) 

Hanford Atomic Products Operation monthly report for February 
1956, 18:15278 (R;US) 

Hanford Atomic Products Operation monthly report for March 
1956, 18:15279 (R;US) 

Hanford Laboratories Operation monthly activities report, April 
1959, 18:15286 (R;US) 

Hanford Laboratories Operation monthly activities report, Febru- 
ary 1959, 18:15284 (R;US) 

Hanford Laboratories Operation monthly activities report, Jan- 
uary 1962, 18:15288 (R;US) 

Hanford Laboratories Operation monthly activities report, July 
1958, 18:15282 (R;US) 

Hanford Laboratories Operation monthly activities report, June 
1958, 18:15281 (R;US) 

Hanford Laboratories Operation monthly activities report, May 
1958, 18:15280 (R;US) 

Hanford Laboratories Operation monthly activities report, May 
1959, 18:15287 (R;US) 

Hanford Laboratories Operation monthly activities report, May 
1962, 18:15289 (R;US) 

Hanford Laboratories Operation monthly activities report, 
September 1958, 18:15283 (R;US) 

Hanford Laboratories monthly activities report, April, 1963, 
18:15290 (R;US) 

Hanford Laboratories monthly activities report, February 1964, 
18:15291 (R;US) 

Synoptic meteorology manual of standard practices, 18:15608 
(R;US) 


HARBORS 


Three-year summary report of biological monitoring at the 
Southwest Ocean dredged-material disposal site and addi- 
tional locations off Grays Harbor, Washington, 1990-1992, 
18:17431 (R;US) 


HARD X RADIATION 


A program for synchrotron radiation dose calculations, 18:17043 
(RA;US) 





Calculation of wiggler spectrum and its absorption in media, 
18:16934 (RA;US) 
Coherent hard x-ray focusing optics and applications, 18:16967 
(RA;US) 
Dose estimates for the heavy concrete ratchet wall configura- 
tion, 18:17042 (RA;US) 
Experimental characterization of fresnel zone plate for hard x- 
ray applications, 18:16969 (RA;US) 
Finite thickness effect of a zone plate on focusing hard x-rays, 
18:16966 (RA;US) 
Material considerations for hard x-ray zone plates, 18:16970 
(RA;US) 
Phase zone plate based scanning x-ray microscope, 18:16971 
(RA;US) 
Production and measurement of circularly polarized x-rays, 
18:18134 (RA;US) 
Specification of a prototype zone plate for focusing hard x-rays, 
18:16965 (RA;US) 
Time-resolved studies, 18:17616 (RA;US) 
Variable-metric diffraction crystals for x-ray optics, 18:16958 
(RA;US) 
HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 
Dynamic and static correlation functions in the 
inhomogeneous Hartree-Fock-state approach with random- 
phase-approximation fluctuations, 18:18326 (R;XA) 
HARVESTING 
The emissions of peat production and utilization chain, the ef- 
fects of the emissions, proportion and valuing of them, 
18:15152 (R;Fl;in Finnish) 
HASTELLOY C 
Demonstration of the reliability of electrochemical methods for 
corrosion surveys in geothermy, 18:15734 (R;FR;In French) 
HAUSDORFF SPACE 
Numerical invariants of Cantor sets, 18:17708 (R;XA) 
On the continuity of limit capacity of central cantor sets, 
18:17710 (R;XA) 
HAZARDOUS MATERIALS 
Classification 
An OSHA based approach to safety analysis for nonradiological 
hazardous materials, 18:17604 (R;US) 
Combustion 
Technical progress and community relations activities for the flu- 
idized bed thermal treatment process at the Rocky Flats 
Plant, 18:15447 (R;US) 
Containment Systems 
Response Action Plan, Project W-025 Landfill, Hanford Site, 
Washington, 18:15502 (R;US) 
Data Base Management 
Introduction to the Chemical Management System, 18:16652 
(R;US) 
Environmental impacts 
Multimedia environmental models (e.g. Fugacity models) as 
screening tools, e.g. in connection with life cycle assess- 
ments, 18:16239 (R;SE) 
Environmental Transport 
Strategy for definition and protection of east Tennessee karst 
groundwater basins, 18:17308 (R;US) 
Ground Disposal 
Decontamination systems information and research program: 
Quarterly technical progress report, October 1—-December 31, 
1992, 18:15590 (R;US) 
Program flowcharts as a decision-making aid in hazardous 
waste cleanup at Superfund sites, 18:16217 (R;US) 
Selection and cultivation of final vegetative cover for closed 
waste sites at the Savannah River Site, SC, 18:15512 (R;US) 
Simulation of the cleanup of the Hanford Site, 18:15626 (R;US) 
Health Hazards 
Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 2, Appendices, 18:16219 (R;US) 


HEAT EXCHANGERS 


Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 1, Main report, 18:16218 (R;US) 

Manuals 

Data banks of chemical substances and their toxicity, 18:16653 

(R;US) 
Mapping 

A Remote Characterization System and a fault-tolerant tracking 
system for subsurface mapping of buried waste sites, 
18:15614 (R;US) 

Radioactive Waste Processing 

US Department of Energy, Office of Technology Development, 
Mixed-Waste Treatment Research, Development, Demonstra- 
tion, Testing, and Evaluation, 18:15357 (R;US) 

Remote Sensing 

A Remote Characterization System and a fault-tolerant tracking 
system for subsurface mapping of buried waste sites, 
18:15614 (R;US) 

Transport 

Hanford transportation risk assessment database, 18:15340 

(R;US) 
Vitrification 

Stabilization of contaminated soils by in situ vitrification, 

18:15582 (R;US) 
Waste Dis 

Y-12 Environmental Restoration Remedial Action Surveillance 
and Maintenance program plan, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee: Environmental Restoration Program, 
18:15629 (R;US) 

Waste Transportation 

Work plan for the removal and subsequent management of 
specific waste from David Witherspoon, Inc., Knoxville, Ten- 
nessee: Environmental Restoration and Waste Management 
Programs, 18:15332 (R;US) 

HCDA 
See REACTOR CORE DISRUPTION 
HCLWR TYPE REACTORS 
Advanced calculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:15836 (R;XA) 
Project cell code updating for MOX calculation, 18:15843 (RA;XA) 
HD 8077 

See NICKEL BASE ALLOYS 
HDO 

See HEAVY WATER 
HEALTH PHYSICS 

See RADIATION PROTECTION 
HEAT ENGINES 

Development of microwave processing of silicon nitride compo- 
nents for advanced heat engine applications reaction bonded 
and sintered reaction bonded silicon nitride, 18:16567 (RA;US) 

Fracture behavior of toughened ceramics, 18:16595 (RA;US) 

Joining of ceramics for heat engine applications, 18:16582 
(RA;US) 

Life prediction methodology, 18:16600 (RA;US) 

Proceedings of the ninth annual coal-fueled heat engines, ad- 
vanced pressurized fluidized-bed combustion (PFBC), and 
gas stream cleanup systems contractors review meeting, 
18:15176 (R;US) 

Silicon nitride with elongated grain microstructures exhibiting 
high fracture toughness, 18:16575 (RA;US) 

Sintered silicon nitride, 18:16565 (RA;US) 

Studies of dynamic contact of ceramics and alloys for advanced 
heat engines, 18:16588 (RA;US) 

HEAT EXCHANGERS 

See also RADIATORS 

Air-to-air heat exchanger performance, 18:16347 (RA;US) 

Experiments on vibro-impact dynamics of loosely supported 
tubes under harmonic excitation, 18:16787 (R;FR) 

H2OTREAT: An aid for evaluating water treatment requirements 
for aquifer thermal energy storage, 18:16171 (RA;US) 
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HEAT EXCHANGERS 


Heat transfer and heat exchangers reference handbook, 
18:16813 (R;US) 
Injection of CO> for the inhibition of scalling in ATES systems, 
18:16164 (RA;US) 
Multifractals in flow-induced vibrations, 18:16802 (RA;US) 
Non-linear vibrations induced by fiuidelastic forces in tube bun- 
dies, 18:16788 (R;FR) 
Random excitation of heat exchanger tubes by two-phase 
cross-flows, 18:16789 (R;FR) 
HEAT FLUX 
Meteorological-climatological equipment of a research aircraft. 
Turbulent fluxes over ice and water. Final report, 18:17241 
(l;DE;In German) 
HEAT LOSSES 
A qualitative model for approximating the heat loss from liquid 
steel to a steelmaking ladle, 18:16428 (R;Fl) 
Heat loss characteristics of the ELCAP residential sample, 
18:16342 (RA;US) 
HEAT PUMPS 
See also GAS HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
Heat pumps: experience with the operation of 10,000 units from 
15 years on the market, 18:16328 (RA;FR) 
Absorption 
Hoogovens’ limuiden new industrial heat transformer, 18:16324 
(RA;FR) 
R and D on heat pump in Europe, 18:16330 (RA;FR) 
Rotex - the evolution of a technology, 18:16329 (RA;FR) 
Adsorption 
R and D on heat pump in Europe, 18:16330 (RA;FR) 
Alr Conditioning 
Compression heat pumps in buildings, 18:16325 (RA;FR) 
Topics on heat pumps in the IIF-IIR XVilith International 
Congress of Refrigeration, 18:16323 (RA;FR) 
Buildings 
Compression heat pumps in buildings, 18:16325 (RA;FR) 
Compression 
Our experience with compressor heat pumps in industry, 
18:16326 (RA;FR) 
R and D on heat pump in Europe, 18:16330 (RA;FR) 
Cooling 
Compression heat pumps in buildings, 18:16325 (RA;FR) 
District Heating 
Engine driven heat pumps in the Netherlands. Evaluation of a 
National demonstration scheme, 18:16327 (RA;FR) 
Electric Utilities 
An assessment of the heat pump from the point of view of an 
electricity utility, 18:16322 (RA;FR) 
Environmental Eftects 
Environmental aspects of heat pumps, 18:16319 (RA;FR) 
Environmental impacts 
Environmental aspects of heat pumps, 18:16319 (RA;FR) 
Europe 
A strategy for heat pump development in Europe, 18:16317 
(R;FR) 
Heat pumps - applications and markets in buildings and indus- 
try, 18:16318 (RA;FR) 
European Communities 
A strategy for heat pump development in Europe, 18:16317 
(R;FR) 
Federal Republic Of Germany 
An assessment of the heat pump from the point of view of an 
electricity utility, 18:16322 (RA;FR) 
Gas Fuels 
Engine driven heat pumps in the Netherlands. Evaluation of a 
National demonstration scheme, 18:16327 (RA;FR) 
Greenhouse Effect 
[The impact of heat pumps on the greenhouse effect]: Foreign 
trip report, October 8-20, 1992, 18:17271 (R;US) 
Heating 
Compression heat pumps in buildings, 18:16325 (RA;FR) 
Topics on heat pumps in the IIF-lIR XVilith International 
Congress of Refrigeration, 18:16323 (RA;FR) 
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Japan 

Heat pump developments in the USA and Japan, 18:16332 

(RA;FR) 
Legislation 

Non technical barriers: legislation, regulations, safety, 18:16320 

(RA;FR) 
Market 

Heat pumps - applications and markets in buiklings and indus- 

try, 18:16318 (RA;FR) 
Meetings 

A strategy for heat pump development in Europe, 18:16317 

(R;FR) 
Retrigeration 

Topics on heat pumps in the IIF-lIR XVilith International 

Congress of Refrigeration, 18:16323 (RA;FR) 
Regulations 

Non technical barriers: legislation, regulations, safety, 18:16320 

(RA;FR) 
Research Programs 

R and D on heat pump in Europe, 18:16330 (RA;FR) 

The impact of new technologies on the development of heat 
pumps and refrigerating machines, 18:16331 (RA;FR) 

Satety 

Non technical barriers: legislation, regulations, safety, 18:16320 

(RA;FR) 
USA 

Heat pump developments in the USA and Japan, 18:16332 
(RA;FR) 

HEAT RESISTANT MATERIALS 

Description and first experimental results of micos, a test facility 
for magnetohydrodynamic and high temperature applications, 
18:16280 (R;IT) 

HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also RADIANT HEAT TRANSFER 

Flow and macrosegregation phenomena for directional solidifi- 
cation of binary mixtures, 18:16792 (RA;US) 

Heat transfer and heat exchangers reference handbook, 
18:16813 (R;US) 

Heating 7.2 user’s manual, 18:16812 (R;US) 

PORFLO-3: A mathematical model for fluid flow, heat, and 
mass transport in variably saturated geologic media: Users 
manual, Version 1.2, 18:18649 (R;US) 

PORFLOW: A multifiuid multiphase model for simulating flow, 
heat transfer, and mass transport in fractured porous media: 
User’s manual, Version 2.41, 18:15431 (R;US) 

Program for analytical solution of the inverse problem of nonsta- 
tionary heat transfer for processing the experimental data on 
annular fuel element simulators, 18:15998 (R;RU;in Russian) 

Study on heat and mass transfer between a greenhouse consid- 
ered as a solar air heater and a rock packed bed as ambient 
control system, 18:15714 (1;ES;in Spanish) 

Survey of thermal-hydraulic models of commercial nuclear 
power plants, 18:15792 (R;US) 

HEAT TRANSFER PROPERTIES 

See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 

See HEAT TRANSFER 
HEAT TREATMENTS 

Analysis of softening and coking characteristics of heated coal, 
18:15132 (IA;JP;in Japanese) 

Mechanism of retrogressive reactions in the heat treatment of sol- 
vent soluble fractions of coals, 18:15112 (IA;JP;in Japanese) 

Study on polymerization of brown coal liquid bottom, 18:15036 
(IA;JP;in Japanese) 

Suppression of scale formation in preheater during primary- 
hydrogenation of Victorian brown coal.: Effects of 
temperature and catalysts on the formation of the preheater 
scales, 18:14998 (IA;JP;in Japanese) 

HEATER OIL 
See HEATING OILS 





HEATERS 

See also AIR HEATERS 

Energy discharge heater power supply, 18:16999 (R;US) 

Studies on brown coal liquefaction. 10.: Behavior of brown coal 
liquefaction in the preheater of the pilot plant (2), 18:14944 
(IA;JP;In Japanese) 

Studies on the brown coal liquefaction. 7.: Behaviors of the 
brown coal liquefaction in the preheater of the pilot plant, 
18:14858 (IA;JP;in Japanese) 

HEATING 

See also DISTRICT HEATING 

Heating pattern contro! system for each oven in Yawata No.5 
coke battery, 18:14917 (JA;JP;in Japanese) 

HEATING LOAD 

Base sample residential thermal analysis, 18:16343 (RA;US) 

Hood River thermal analysis, 18:16344 (RA;US) 

Internal temperatures, 18:16345 (RA;US) 

HEATING OILS 

Maintenance and storage of fuel oil for residential heating sys- 
tems: A guide for residential heating system maintenance 
personnel, 18:15239 (R;US) 

HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
GANIL CYCLOTRON 

[Development of high-intensity, dc, heavy negative-ion beams 
with a multi-cusp, magnetic-field ion source for potential appli- 
cation in the ORNL Radioactive lon Beam Program]: Foreign 
trip report, Navember 15—December 13, 1992, 18:17030 
(R;US) 

HEAVY ION FUSION REACTIONS 

Excitation of nuclear synthesis reactions in metal-deuterium 
type systems by bombarding with inert gas ions, 18:18448 
(R;UA;In Russian) 

Research in heavy-ion nuclear physics: Annual progress report, 
May 1, 1992—April 30, 1993 (Dept. of Physics and Astronomy, 
The Univ. of Kansas, Lawrence, Kansas), 18:18093 (R;US) 

HEAVY ION REACTIONS 

See also ARGON 36 REACTIONS 
BERYLLIUM 7 REACTIONS 
CALCIUM 42 REACTIONS 
CARBON 12 REACTIONS 
GOLD 197 REACTIONS 
KRYPTON 84 REACTIONS 
LEAD 208 REACTIONS 
LITHIUM 11 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
OXYGEN 17 REACTIONS 
SILICON 28 REACTIONS 
SULFUR 32 REACTIONS 

Behaviour of the intermittency exponents and a quark-gluon 
plasma formation in the heavy ion collisions, 18:17885 (R;RU) 

Calculation method of binary reaction matrix element in the four- 
body problem in (2.2) channel, 18:18071 (R;RU;In Russian) 

Dynamical behavior of excited hadronic matter: Progress report, 
January 1, 1991—December 31, 1991 (Dept. of Physics, Univ. 
of Arizona), 18:17949 (R;US) 

Electromagnetic production of Higgs bosons, SUSY particles, 
glueballs and mesons in ultrarelativistic heavy-ion collisions, 
18:18098 (R;DE) 

Higgs boson production in ultrarelativistic heavy-ion collisions, 
18:18100 (R;DE) 

interferometry of pions and kaons in high energy collisions, 
18:18099 (R;DE) 

Measurements of rare composite objects and high sensitivity 
searches for novel forms of matter produced in high energy 
heavy ion collisions: Technical progress report, April 1992— 
March 1993 (Physics Dept., Yale Univ., New Haven, 
Connecticut), 18:18094 (R;US) 

Nuclear interactions in high energy heavy ions and applications 
in astrophysics: Technical progress report, 1 April 1992-31 
March 1993, 18:18088 (R;US) 

Nuclear structure effects in elastic and inelastic scattering of 
light ions, 18:18036 (R;RU) 


RHIC spin collaboration, 18:18076 (R;US) 

Recent results from the Argonne Fragment Mass Analyzer, 
18:18075 (R;US) 

Strangeness production in nuclear collisions: Color rope forma- 
tion?, 18:18101 (R;DE) 

Two-proton correlations from heavy-ion collisions: Determining 
the reaction zone of Ni + Ni by the Hanbury-Brown-Twiss ef- 
fect, 18:18086 (R;US) 

HEAVY IONS 
Effective charge of slow heavy ions during slowing-down in con- 
densed substance, 18:18268 (IA;RU;in Russian) 
HEAVY NUCLEI 

See also ASTATINE 211 
IRIDIUM 192 
LEAD 200 
LEAD 201 
LEAD 202 
MERCURY 190 
POLONIUM 210 
RADIUM 224 
RADIUM 226 
RADIUM 228 
RADON 220 
RADON 222 
RADON 224 
THALLIUM 191 
THALLIUM 192 
THALLIUM 201 

Modern methods of construction of effective dynamics of collec- 
tive excitations with large amplitude in heavy nuclei. 1.Simple 
model, 18:18039 (R;RU;In Russian) 

HEAVY OILS 
See PETROLEUM 
VISCOSITY 
HEAVY WATER 

Field evaluation of passive HTO-in-air samplers at Chalk River 
Laboratories, 18:17226 (R;CA) 

[Memorandum concerning the reprocessing of deuterium oxide], 
18:15395 (R;US) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 

See also PHWR TYPE REACTORS 

Probabilistic risk assessment support of emergency prepared- 
ness at the Savannah River Site, 18:15901 (R;US) 

Proposed deterministic severe accident criteria for the heavy 
water new production reactor containment, 18:16131 (R;US) 

HEAVY WATER MODERATED AND WATER COOLED REACTOR 

See HWLWR TYPE REACTORS 

HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HWLWR TYPE REACTORS 
K REACTOR 
L REACTOR 
MAPLE TYPE REACTORS 
P REACTOR 
PHWR TYPE REACTORS 
Probabilistic risk assessment support of emergency prepared- 
ness at the Savannah River Site, 18:15901 (R;US) 

HEAVY WATER MODERATOR 

See HEAVY WATER 
HEAVY WATER PLANTS 

Savannah River Plant construction schedules, 18:15781 (R;US) 
HELAC 

See LINEAR ACCELERATORS 
HELIANTHUS ANNUUS 

See SUNFLOWERS 
HELIOTRON 

Charged particle motion in torsatrons. Part 1, 18:18438 (R;UA) 

Probability of particle trapping/detrapping in torsatrons, 
18:18442 (R;UA) 

HELIUM 

Synergistic effects between helium and deuterium on gas de- 

trapping in polycrystalline nickel, 18:16440 (R;CA) 
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HELIUM 


Thermal desorption of deuterium from polycrystalline nickel pre- 

implanted with helium, 18:16439 (R;CA) 
HELIUM 3 

Acquisition and evaluation of tritium, =He and 'C data within 
the scope of the Workd Ocean Circulation Experiment 
(WOCE). Final report, 18:17422 (1;DE;In German) 

New representations of AE-Csl matrix. Automatical identification 
of light particles, 18:17083 (R;FR;in French) 

To the theory of triplet pairing in Fermi-liquid model, 18:18355 
(R;UA;In Russian) 

HELIUM 3 REACTIONS 

Nuclear Delta excitations in He,t) and related reactions at en- 

ergies far from threshold, 18:18112 (R;RU) 
HELIUM 4 

See also HELIUM Il 

Dissipative flow of superfluid He through a small orifice by 
quantum and thermal nucleation of vortices, 18:18360 (R;FR) 

New representations of AE-Cs/ matrix. Automatical identification 
of light particles, 18:17083 (R;FR;In French) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

A theory of “He(7,p)5H and *He(-+,n)*He reactions at energies 

below the meson production threshold, 18:18124 (R;UA) 
HELIUM 6 

New representations of AE-Cs! matrix. Automatical identification 

of light particles, 18:17083 (R;FR;In French) 
HELIUM CHLORIDES 

Quantum dynamics of X2BC van der Waals clusters, 18:18163 
(R;US) 

HELIUM COMPOUNDS 

See also HELIUM CHLORIDES 

Quantum dynamics of X2BC van der Waals clusters, 18:18163 
(R;US) 

HELIUM COOLED REACTORS 

Stability of test environments for performance evaluation of ma- 
terials for the modular high-temperature gas-cooled reactor, 
18:15871 (R;US) 

HELIUM DILUTION REFRIGERATORS 
Superfluid thermodynamic cycle refrigerator, 18:17694 (PA;US) 
HELIUM Ii 

Operation of a forced flow superfluid helium test facility and first 
results, 18:18474 (R;FR) 

Time-dependent recovery from Hell film boiling: confined geom- 
etry case, 18:17692 (R;RU) 

HELIUM METHOD 

See ISOTOPE DATING 
HELMHOLTZ FREE ENERGY 

See FREE ENERGY 
HENS 

See CHICKENS 
HEPTANE 

Study of deactivation phenomenons in hydrocracking catalysts, 
18:15228 (R;FR;In French) 

HERA STORAGE RING 

Hera the new frontier, 18:18080 (R;FR) 

On the cross calibration of calorimeters at ep colliders, 
18:17070 (R;DE) 

ZEUS contributed papers to CHEP92, 18:17071 (R;DE) 

HEREDITARY DISEASES 

Impact of human genome initiative-derived technology on ge- 
netic testing, screening and counseling: Cultural, ethical and 
legal issues: Progress report, 18:17470 (R;US) 

HETEROCYCLIC COMPOUNDS 

See also AZINES 

Separation of hetero compounds by high pressure crystalliza- 
tion, 18:14882 (IA;JP;In Japanese) 

Study on separation of heteroatomic compounds in naphthas. 3.: 
Separation of phenols and nitrogen compounds by extraction 
method with various surfactants, 18:14905 (IA;JP;In Japanese) 

HIGGS BOSONS 

CP-violation in a vector version of the SUSY SU(3),, model for 

horizontal interactions, 18:17801 (R;RU) 
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Charged Higgs production at high energy linear colliders, 
18:17906 (RA;DE) 
Higgs boson production in ultrarelativistic heavy-ion collisions, 
18:18100 (R;DE) 
Higgs in the Standard Model, 18:17902 (RA;DE) 
Higgs particles. Introduction and summary, 18:18002 (RA;DE) 
Intermediate mass Higgs searches at 300-500 GeV e*e- linear 
colliders, 18:17904 (RA;DE) 
Neutralinos and neutral Higgs bosons in the nonminimal super- 
symmetric Standard Model, 18:18008 (RA;DE) 
Range of Higgs masses in nonminimal supersymmetry, 
18:18009 (RA;DE) 
Some string and coherence phenomena, 18:17922 (RA;DE) 
Testing the neutral Higgs sector of the M.S.S.M. with a 300-500 
GeV ete collider, 18:17905 (RA;DE) 
HIGGS MODEL 
Loop induced Higgs couplings, 18:17852 (RA;DE) 
The Higgs sector of the minimal supersymmetric Standard 
Model, 18:17851 (RA;DE) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
42nd annual convention of the Austrian Physical Society, 
September 2ist-25th 1992, Vienna Technical University, 
18:18549 (1;AT;In German, English) 
Annual Report 1989, 18:17763 (I;CN) 
Annual Report 1990, 18:17762 (1;CN) 
Elementary particle interactions: Progress report, October 1, 
1991—September 30, 1992 (Dept. of Physics and Astronomy, 
Univ. of Tennessee, Knoxville, Tennessee), 18:17761 (R;US) 
Intermittency in particle physics, 18:17773 (R;FR;In French) 
Progress report Jun 1990 - May 1992, 18:17696 (R;FR;In French) 
Research in elementary particle physics: Progress report, 
March 1, 1991—February 29, 1992 (Dept. of Physics and As- 
tronomy, Louisiana State Univ,. Baton Rouge, Louisiana), 
18:17760 (R;US) 
Studies in theoretical high energy particle physics: Technical 
progress report, [1991-1992], 18:17772 (R;US) 
[High energy spin physics]: Foreign trip report, November 5-20, 
1992, 18:18010 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
Energy principle with induced surface currents, 18:18469 (R;SE) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
[Progress in gyrotron and ECRH research in Japan]: Foreign 
trip report, October 31—-November 8, 1992, 18:18498 (R;US) 
HIGH-LEVEL RADIOACTIVE WASTES 
Actinides 
Removal of actinide elements from high level radioactive waste 
by trialkylphosphine oxide (TRPO): The stripping of actinide 
elements from loaded organic phase, 18:15351 (R;CN;In Chi- 
nese) 
Alpha Reactions 
ALPHN: Calculates Neutron Production in Canisters of High- 
level Waste, 18:18583 (CM;US) 
Chemical Analysis 
Tank 241-T-111 Core 31 and Core 33 summary results, 
18:15496 (R;US) 
Containers 
Galvanic corrosion evaluation of high activity nuclear waste con- 
tainer metals components, 18:15410 (RA;XA) 
Investigations into the effect of gamma radiation on corrosion of 
high level waste steel containers in salt brines, 18:15406 
(RA;XA) 





Data Compilation 

High active waste (HAW) data report: Supplement to report 

ECN-PB-89-6, 18:15396 (R;NL) 
Decontamination 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;In French) 

Ferrocyanides 

Ferrocyanide tank waste stability: Supplement 2, 18:15484 

(R;US) 
Flammability 

Flammable gas safety issue review tank 241-SY-101, 18:15492 

(R;US) 
Ground Disposal 

An overview of progress made toward resolving priority one 
safety issues: Fiscal year 1992, 18:15494 (R;US) 

Flammable gas safety issue review tank 241-SY-101, 18:15492 
(R;US) 

Potential radiation damage: Storage tanks for liquid radioactive 
waste, 18:15553 (R;US) 

Tank 241-T-111 Core 31 and Core 33 summary results, 
18:15496 (R;US) 

Information 

Characteristics of potential repository wastes: Peer review re- 

port for revision 1 of DOE/RW-0184, 18:15264 (R;US) 
Packaging 

In situ corrosion studies on selected high level waste packaging 
materials under simulated disposal conditions in rock salt for- 
mations, 18:15409 (RA;XA) 

Quality assurance requirements and methods for high level 
waste package acceptability, 18:15403 (R;XA) 

Physical Properties 

Tank 241-T-111 Core 31 and Core 33 summary results, 

18:15496 (R;US) 
Quality Assurance 

Quality assurance requirements and methods for high level 

waste package acceptability, 18:15403 (R;XA) 
Radioactive Waste Disposal 

Impact of High-Level-Radioactive Wastes thermal output on 
repository design, 18:15349 (R;FR) 

Mined Geologic Disposal System Requirements Document, 
18:15386 (R;US) 

Radioactive Waste Management 

Civilian Radioactive Waste Management System Requirements 
Document, 18:15387 (R;US) 

Waste Acceptance System Requirements document (WASRD), 
18:15385 (R;US) 

Radioactive Waste Processing 

Corrosion problems and corrosion protection of materials used 
in liquid radioactive waste treatment, 18:15407 (RA;XA) 

Decomposition of tetraphenylborate precipitates used to isolate 
Cs-137 from Savannah River Site high-level waste, 18:15514 
(R;US) 

Estimated steady-state compositions of supernatant liquid dur- 
ing sludge washing, 18:15518 (R;US) 

ITP.FOR: A code to calculate thermal transients in High Level 
Waste Tanks, 18:15558 (R;US) 

Preliminary remedial action objectives for the Tank 16 ground- 
water operable unit, 18:17395 (R;US) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;In French) 

Radioactive Waste Storage 

Slurry growth and gas retention in synthetic Hanford waste, 

18:15444 (R;US) 
Safety 

Flammable gas safety issue review tank 241-SY-101, 18:15492 

(R;US) 
Simulation 

Removal of actinide elements from high level radioactive waste by 
trialkylphosphine oxide (TRPO): Cascade extraction verifica- 
tion with synthetic HAW solution, 18:15300 (R;CN;In Chinese) 


HIGH-TC SUPERCONDUCTORS 
Current Density 


Thermal Pollution 

Impact of High-Level-Radioactive Wastes thermal output on 

repository design, 18:15349 (R;FR) 
Transmutation 

Partitioning and transmutation. A review of the current state of 

the art, 18:15468 (R;SE) 
Underground Disposal 

Boron adsorption on hematite and clinoptilolite, 18:17606 (R;US) 

Comparison of predicted far-field temperatures for discrete and 
smeared heat sources, 18:15459 (R;US) 

High-level nuclear waste borosilicate glass: A compendium of 
characteristics, 18:15345 (R;US) 

Implications of stability analysis for heat transfer at Yucca Moun- 
tain, 18:15464 (R;US) 

Influence of deterministic geologic trends on spatial variability of 
hydrologic properties in voicanic tuff, 18:15457 (R;US) 

Mined Geologic Disposal System Requirements Document, 
18:15386 (R;US) 

Radioelements and their occurrence with secondary minerals in 
heated and unheated tuff at the Nevada Test Site, 18:15419 
(R;US) 

Reliability modeling of an engineered barrier system, 18:15356 
(R;US) 

Seismicity and focal mechanisms for the southern Great Basin 
of Nevada and California in 1991, 18:15482 (R;US) 

Selection of candidate container materials for the conceptual 
waste package design for a potential high level nuclear waste 
repository at Yucca Mountain, 18:15480 (R;US) 

The analysis of repository-heat-driven hydrothermal flow at 
Yucca Mountain, 18:15481 (R;US) 

Transport of neptunium through Yucca Mountain tuffs, 18:15418 
(R;US) 

[Office of Civilian Radioactive Waste Management] 1992 annual 
capacity report, 18:15388 (R;US) 

Underground Storage 

Slurry growth, gas retention, and flammable gas generation by 
Hanford radioactive waste tanks: Synthetic waste studies, FY 
1991, 18:15437 (R;US) 

Vitrification 

High-level nuclear waste borosilicate glass: A compendium of 
characteristics, 18:15345 (R;US) 

Initial demonstration of the vitrification of nuclear waste sludge 
containing an organic Cs-loaded ion exchange resin, 
18:15504 (R;US) 

Preliminary assessment of blending Hanford tank wastes, 
18:15439 (R;US) 

Ruthenium volatility from the vitrification of melter feeds pre- 
pared using the Nitric Acid Flowsheet, 18:15559 (R;US) 

Tank selection criteria and retrieval recommendations for Tri- 
Party Agreement milestone M-07, 18:15493 (R;US) 

HIGH-TC SUPERCONDUCTORS 

Neutron scattering investigation of the spin dynamics in the 
high temperature superconducting system YBa,Cu3QOg,,, 
18:18331 (R;FR) 

[Travel to the 5th international symposium on superconductivity]: 
Foreign trip report, November 13-28, 1992, 18:16520 (R;US) 

Computerized Simulation 

Vortex line fluctuations in high temperature superconductors, 

18:18335 (RA;US) 
Critical Current 

Critical current density of BiSrCaCuO superconductors: effect of 
surface barriers, 18:16521 (R;FR) 

Critical currents in YBaCuO-ceramics, 18:18353 (R;RU) 

Enhancements of the critical currents of YBaCuO singie crystals 
by neutron (n) and proton (p) irradiation, 18:16519 (R;US) 

Growth and properties of high T-superconductors, 18:16613 
(R;US) 

Crystal Growth 

Growth and properties of high T-superconductors, 18:16613 

(R;US) 
Current Density 

Microstructural factors influencing critical-current densities of 

high-temperature superconductors, 18:18329 (R;US) 
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HIGH-TC SUPERCONDUCTORS 
Deformation 


Deformation 

Elastic deformations and sound in anisotrope superconductors 

near critical temperature, 18:16557 (R;UA;In Russian) 
Elasticity 

Ultrasonic attenuation and velocity measurements for the deter- 
mination of elastic modules. Final report, 18:16549 (1;DE;In 
German) 

Electric Conductivity 

The effect of a transport current on the surface barrier of an uni- 

axial anisotropic superconducting slab, 18:18343 (R;XA) 
Electron Beam Melting 

Characterization and in situ fluorescence diagnostic of the de- 
position of YBazCu307_, thin films by pseudo-spark electron 
beam ablation, 18:16547 (R;XA) 

Grain Orientation 

An investigation of texturing by magnetic and mechanical tech- 
niques in high critical temperature superconducting ceramics, 
18:16523 (R;FR;in French) 

Granular Materials 
Orbital glass in HTSC, 18:18340 (R;XA) 
Interactions 

Studies of the interaction between a magnet and a High T, Su- 
perconductor, 18:18357 (R;NO) 

lon implantation 

lon implantation effect on ellipsometric parameters of HTSP 
films, 18:16554 (IA;RU;In Russian) 

Levitation 

Studies of the interaction between a magnet and a High T, Su- 

perconductor, 18:18357 (R;NO) 
London Equation 

Surtace barrier of a uniaxial anisotropic type Il superconducting 

cylinder, 18:18345 (R;XA) 
Magnetic Flux 

Radiation induced flux pinning in YBazCu307_, single crystal, 
18:16556 (R;US) 

Simulation of the vortex motion in the high T. superconductors, 
18:18346 (R;XA) 

Ultrasonic attenuation and velocity measurements for the deter- 
mination of elastic modules. Final report, 18:16549 (I;DE;In 
German) 

Mathematical Models 

Vortex line fluctuations in high temperature superconductors, 

18:18335 (RA;US) 
Meetings 

[High temperature superconductivity]: 
November 7-23, 1992, 18:18330 (R;US) 

[Superconductivity and high-T,superconductors]: Foreign trip 
report, November 6-20, 1992, 18:18358 (R;US) 

Microstructure 

Microstructural factors influencing critical-current densities of 

high-temperature superconductors, 18:18329 (R;US) 
Optical Microscopy 

Tunable IR synchrotron light source of high luminosity for spec- 

troscopic investigations of HTSC materials, 18:18352 (R;RU) 
Optical Properties 
lon implantation effect on ellipsometric parameters of HTSP 
films, 18:16554 (IA;RU;In Russian) 
Paramagnetism 
Orbital glass in HTSC, 18:18340 (R;XA) 
Physical Radiation Effects 

Enhancements of the critical currents of YBaCuO single crystals 
by neutron (n) and proton (p) irradiation, 18:16519 (R;US) 

Radiation induced flux pinning in YBapCu307_; single crystal, 
18:16556 (R;US) 

Pressure Effects 

X-ray and --ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1991—October 1992, 
18:16626 (R;US) 

Relaxation 
Ultrasonic attenuation and velocity measurements for the deter- 


mination of elastic modules. Final report, 18:16549 (1;DE;In 
German) 


Foreign trip report, 
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Sound Waves 

Elastic deformations and sound in anisotrope superconductors 

near critical temperature, 18:16557 (R;UA;in Russian) 
Spin 

The spiral phase and the spin liquid state in the t-J-J’ model, 

18:18347 (R;XA) 
Superconductivity 

Enhancements of the critical currents of YBaCuO single crystals 
by neutron (n) and proton (p) irradiation, 18:16519 (R;US) 

Radiation induced flux pinning in YBazCu,07_, single crystal, 
18:16556 (R;US) 

Synthesis 
Reactions in supercritical fluids: Final report, 18:16681 (R;US) 
Technology Transfer 

ORNL Superconducting Technology Program for Electric En- 

ergy Systems: Annual report for FY 1992, 18:18359 (R;US) 
Texture 

An investigation of texturing by magnetic and mechanical tech- 
niques in high critical temperature superconducting ceramics, 
18:16523 (R;FR;In French) 

HIGH-VOLTAGE PULSE GENERATORS 

Analysis of an MCG/fuse/PFS experiment, 18:18518 (R;US) 

Upgrade of the P-1 relativistic electron beam generator: Phase 
1, [Final report], 18:16909 (R;US) 

HITREX-2 REACTOR 

See ZERO POWER REACTORS 
HOG FUEL 

See WOOD WASTES 
HOLLOW FUEL RODS 

Program for analytical solution of the inverse problem of nonsta- 
tionary heat transfer for processing the experimental data on 
annular fuel element simulators, 18:15998 (R;RU;In Russian) 

HOMOGENEOUS PLASMA 

General renormalized statistical approach with finite cross-field 
correlations, 18:18425 (R;UA) 

Stationary spectra in a finite-pressure current-carrying plasma, 
18:18427 (R;UA) 

Stationary spectra in a magnetized current-carrying plasma, 
18:18426 (R;UA) 

Stationary spectra in a plasma with a shear (renormalized statis- 
tical approach with non-zero eigenfrequencies), 18:18430 
(R;UA) 

Stationary spectra in a sheared plasma (linear limit), 18:18429 
(R;UA) 

Stationary spectra of short-wave convective and magnetostatic 
fluctuations in a finite-pressure plasma and anomalous heat 
conductivity, 18:18431 (R;UA) 

HONDURAS 

[Central American Rural Electrification (CARES) project]: For- 

eign trip report, November 9-27, 1992, 18:16270 (R;US) 
HORIZONTAL AXIS TURBINES 

Experimental investigation of gear box duration loadings on stall 

and pitch controlled wind turbines, 18:15744 (R;DK) 
HORMONES 

Isolation and purification of biosynthetic human growth hormone 

expressed in transformed E. coli cells, 18:17484 (|;BR) 
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On the doubling of hydrodynamic theorems in relativistic theory 
of superfluidity, 18:18362 (R;UA;In Russian) 


HYDROELECTRIC POWER 


VALORAGUA: A model for the optimal operating strategy of 
mixed hydrothermal generating systems: Users’ manual for 
the mainframe computer version, 18:16273 (I;XA) 


HYDROELECTRICITY 


See HYDROELECTRIC POWER 


HYDROGEN 


Adsorption 
Application of nuclear reaction analysis to the study of hydrogen 
and benzene adsorption on monocrystals of nickel and of the 
alloy PtspNiso, 18:16662 (R;FR;In French) 
Erosion and hydrogen retention of graphite for first wall use in 
fusion reactors, 18:18479 (R;CA) 
Circulating Systems 
Dealkylation of coal liquid, 18:14840 (IA;JP;in Japanese) 
Coal 
Flash hydropyrolysis of coal under high pressure of hydrogen, 
18:15014 (IA;JP;ln Japanese) 
Coal Gas 
Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;in Japanese) 
Consumption Rates 
Coal liquefaction reaction mechanism and coal reactivity based on 
hydrogenation characteristics, 18:14971 (IA;JP;in Japanese) 
Evaluation study of coprocessing using Ni-Mo/Al2O3 catalyst, 
18:14903 (IA;JP;in Japanese) 
Liquefaction of Victorian brown coal. 11.: Effect of HDAO recy- 
cling on liugefaction reaction, 18:14975 (IA;JP;In Japanese) 
Studies on brown coal liquefaction. 17.: Investigation of initial 
stage of brown coal liquefaction with a rapid heating auto- 
clave system, 18:15004 (IA;JP;in Japanese) 
Studies on the hydroprocessing of deashed oil. 8.: Hydrogenation 
reaction at high temperature, 18:14859 (IA;JP;In Japanese) 
Controlled Atmospheres 
Apparent interaction between coal and tar sand bitumen during 
heating in co-processing, 18:14901 (IA;JP;In Japanese) 
Dealkylation of coal liquid, 18:14840 (IA;JP;In Japanese) 
Flash hydropyrolysis of coal under high pressure of hydrogen, 
18:15014 (IA;JP;In Japanese) 
Coulomb lonization 
Energy ionization losses of clusters formed during Coulomb ex- 
plosion of fast molecule and formation of high energy 
electron-positron pair in substance, 18:18262 (IA;RU;In Rus- 
sian) 
De-Excitation 
Decay of the quasi-stationary state in shaking-type collisions 
processes, 18:18052 (R;RU;In Russian) 
Dissolution 
Experimental tests in support of hydrogen detection code devel- 
opment, 18:15909 (R;FR) 
Evaporation 
Study on the structure of liquid hydrogen pump, 18:15664 
(IA;JP;in Japanese) 
Fuel Substitution 
Study on hydrogen engine with direct injection before TDC, 
18:16402 (IA;JP;in Japanese) 
Gettering 
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18:15007 (IA;JP;in Japanese) 
Hydrogen Storage 
H2 absorbing-desorbing characterization of Ti-V-Fe alloy sys- 
tem, 18:15665 (IA;JP;in Japanese) 
Hydrogen Transfer 
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the Treaty on the Non-Proliferation of Nuclear Weapons, 
18:15634 (R;XA) 

Agreement of 4 November 1992 between the Government of 
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recommendations, 18:16183 (1;GB) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTITIALS 
Diffuse neutron scattering study of metallic interstitial solid solu- 
tions, 18:16436 (R;FR;In French) 
INVENTIONS 
Interim certification of material of patent interest, 18:16756 (R;US) 
INVERSE SCATTERING PROBLEM 
P-matrix description of the two-particle interaction, 18:17973 
(R;UA) 
1IODIDES 
See also NEON IODIDES 
SILICON IODIDES 
Anion retention in soil: Possible application to reduce migration 
of buried technetium and iodine: Development of a field test, 
18:17346 (R;US) 
Quantum dynamics of X,BC van der Waals clusters, 18:18163 
(R;US) 
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gard to nuclear interactions, 18:18295 (IA;RU;in Russian) 
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Excitation of atoms and molecules in collisions with highly 
charged ions: Progress report, January 1, 1990—December 1, 
1992, 18:18188 (R;US) 
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One-dimensional numerical simulations of the low-frequency 
electric fields in the CRIT 1 and CRIT 2 rocket experiments, 
18:17753 (R;SE) 

IONS 

See also ALUMINIUM IONS 
ARGON IONS 
CARBON IONS 
DEUTERIUM IONS 
HEAVY IONS 
LITHIUM IONS 
MAGNESIUM IONS 
NEON IONS 
NITROGEN IONS 
OXYGEN IONS 
XENON IONS 

Decay of the quasi-stationary state in shaking-type collisions 
processes, 18:18052 (R;RU;In Russian) 

Dynamical chaos of plasma ions in electrostatic waves, 
18:18459 (R;CH) 
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Interaction of metal ion and surface gropus in Victorian brown 
coals, 18:15006 (IA;JP;in Japanese) 
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Japanese) 
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LIPSIE experiment: Pb-17Li irradiation in a water loop with con- 

tinuous tritium determination, 18:18475 (R;FR;In French) 
IRRADIATION PLANTS 

Analysis of elements that influence in customers acceptation for 
introduce new irradiation plants. This analysis was focused to 
National Enterprises (Nourishing sector)., 18:15658 (I;MX;In 
Spanish) 

ISING MODEL 

Derivation of the macroscopic rate equations for the driven diffu- 
sive Ising model at pair level of approximation, 18:17723 (R;XA) 

Lattice gases and exactly solvable models, 18:18203 (RA;US) 

The exact solution of the Ising quantum chain with alternating 
single and sector defects, 18:17639 (R;XA) 


J PS-3097 MESONS 


ISOAMYLASE 
See AMYLASE 
ISOBARS (NUCLEON) 
See N*BARYONS 
ISOMERIC NUCLEI 
Nuclear isomers as ultra-high-energy-density materials: Revi- 
sion 1, 18:18059 (R;US) 
ISOTONES 
See ISOTONIC NUCLEI 
ISOTONIC NUCLEI 
Isotonic changes of nuclear charge radii, 18:18040 (R;RU) 
ISOTOPE APPLICATIONS 

See also TRACER TECHNIQUES 

An isotopic approach to study the recharge mechanism in 
Haripur plain contribution to the area from Tarbela and Khan- 
pur lakes, 18:17428 (R;PK) 

Isotopic study of waterlogging and salinization in Peshawar val- 
ley, 18:17429 (R;PK) 

Study of groundwater recharge in Rechna Doab using isotope 
techniques, 18:17430 (R;PK) 

ISOTOPE DATING 

On the quantitative interpretation of uranium series disequilibria, 
18:17378 (R;Fl;ln Finnish) 

Radiogenic age and isotopic studies: Report 5, 18:16663 (R;CA) 

ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
ECR plasma source in a flaring magnetic field, 18:16693 (R;FR) 
ISOTOPES 
See also CADMIUM ISOTOPES 
DAUGHTER PRODUCTS 
FISSION PRODUCTS 
HAFNIUM ISOTOPES 
RADIOISOTOPES 

Neutron capture cross-section of fission products in the Euro- 
pean activation file EAF-3: Presented at the NEA Specialists’ 
Meeting on Fission Product Nuclear Data, JAERI, Japan, 25- 
27 May 1992, 18:18034 (R;NL) 

ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITER TOKAMAK 

ITER - TVPS remote handling critical design issues: 
18:18482 (R;CA) 

ITER EDA Newsletter. V. 2, no. 1 (international Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
18:18513 (1;XA) 

ITER EDA Newsletter. Vol. 1, No. 1, 18:18511 (1;XA) 

ITER EDA newsletter. V. 1, no. 2 (international Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
18:18512 (I;XA) 

ITER ISS system alternative specification study: Revision 1.0, 
18:18485 (R;CA) 

ITER containment design-assist analysis: Volume 1: Analysis 
methods, models and assumptions, 18:18487 (R;CA) 

ITER containment design-assist analysis: Volume 2: Panel 
strength and containment pressure differential sensitivity 
studies, 18:18488 (R;CA) 

ITER fuel cycle systems layout: Conceptual design revision 2.0, 
18:18476 (R;CA) 

JET contributions to ITER R and D programme, 18:18432 (R;GB) 

[ITER magnet workshop]: Foreign trip report, October 14-25, 
1992, 18:18496 (R;US) 

ITERATIVE METHODS 

[Preconditioned conjugate gradient methods]: Foreign trip re- 

port, February 25—March 11, 1993, 18:18575 (R;US) 


Final, 
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The J/Y electro- and photoproduction at high energies and the 
gluon distribution of the proton, 18:18111 (R;RU) 
Two schemes of 7 - n’-mixing, 18:17958 (R;XA) 
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J-3105 RESONANCES 


J-3105 RESONANCES 
See J PSI-3097 MESONS 
JAPAN 

Environmental assessment of the proposed new agreement for 
peaceful nuclear cooperation between the United States and 
Japan and an associated subsequent arrangement for the re- 
turn of recovered plutonium from euratom to Japan, 18:15331 
(R;US) 

JAUNDICE 

Mother-infant interactions and hospital conditions related to the 
treatment of hyperbilirubinemia in newborns, 18:17468 
(R;NO;In Norwegian) 

Phototherapy in newborns with hyperbilirubinemia - a study of 
phototherapy units and light conditions, 18:17467 (R;NO;In 
Norwegian) 

JERUSALEM ARTICHOKES 

See SUNFLOWERS 

JET MODEL 

Determination of as from hadronic event shapes, 18:17919 
(RA;DE) 

Hadronic event selection and jet physics at 500 GeV, 18:17918 
(RA;DE) 

Some string and coherence phenomena, 18:17922 (RA;DE) 

Vertex detector B tagging at linear colliders, 18:17068 (RA;DE) 

JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 

A note on the calculation of NBI fast ion distribution functions, 
18:18434 (R;GB) 

Derivation of nuclear parameters for delayed neutron measure- 
ments of neutron yelds for D-T plasma operation at Joint 
European Torus, 18:18398 (R;IT) 

Influence of sawtooth oscillations of fast ion spatial distribution, 
18:18380 (R;SE) 

JET contributions to ITER R and D programme, 18:18432 (R;GB) 

Predicted precision of ion temperature and impurity fractional 
density measurements using the JET collective scattering di- 
agnostic: Final report of JET Article 14 Contract No: 
JEO/9006, 18:18433 (R;GB) 

JETS 
Study on the combustion of hydrogen jet in hydrogen engine, 
18:16403 (IA;JP;In Japanese) 
JOB TRAINING 
See TRAINING 
JOINTS 
See also PIPE JOINTS 
WELDED JOINTS 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 18:16584 (RA;US) 

Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 18:16583 (RA;US) 

JOINTS (ANATOMY) 

See BONE JOINTS 
JT-60 REACTORS 

See JT-60 TOKAMAK 
JT-60 TOKAMAK 

[RF technology and Japanese fusion experiments]: Foreign trip 
report, October 17—November 6, 1992, 18:18494 (R;US) 

JUNCTION DIODES 

Effect of effective mass differences on the tunneling current- 
voltage behaviour of a resonant diode in the presence of 
space charge build-up, 18:18207 (R;XA) 

JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K REACTOR 


Analysis of deposit from K-Reactor heat exchanger 4A: Revision 
1, 18:16083 (R;US) 
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Cooling of safety rods in the Savannah River K Reactor during 
the gamma heating phase of a postulated loss-of-coolant ac- 
cident, 18:16111 (R;US) 

Evaluations of 105-K Reactor building floor slab frequencies 
and basemat stresses, 18:16140 (R;US) 

SRS K-Reactor PRA LOCA analyses using best-estimate meth- 
ods, 18:16136 (R;US) 

Seismic fragility analysis of buried steel piping at P, L, and K 
Reactors, 18:16138 (R;US) 

K02 
See KAONS NEUTRAL LONG-LIVED 
KALPAKKAM PFR REACTOR 

Kinetic analysis of sub-prompt-critical reactor assemblies, 
18:16045 (R;IN) 

KALPAKKAM PULSED FAST REACTOR 

See KALPAKKAM PFR REACTOR 

KAON BEAMS 

RF separated kaon and antiproton beam for momenta from 10 

to 20 GeV/C at kaon, 18:16982 (R;FR) 
KAON MINUS REACTIONS 

Study of the multiparticle production in the coherent production 
for x— 340 GeV/c and K*70 GeV/c interaction with emulsion 
nuclei, 18:18108 (R;XA) 

KAON PLUS REACTIONS 

Study of the multiparticle production in the coherent production 
for x— 340 GeV/c and K+70 GeV/c interaction with emulsion 
nuclei, 18:18108 (R;XA) 

KAON REACTIONS 
See also KAON MINUS REACTIONS 
KAON PLUS REACTIONS 

Selected problems in experimental intermediate energy physics: 
Progress report (Dept. of Physics, Univ. of Houston), 
18:18091 (R;US) 

KAON-PROTON INTERACTIONS 

inclusive production of ¢, K*® and anti K*® with photon, pion, 
and kaon beams at the CERN Q spectrometer, 18:17899 
(R;DE;in German) 

KAONS 

See also KAONS PLUS 

CP-violation in a vector version of the SUSY SU(3),, model for 
horizontal interactions, 18:17801 (R;RU) 

Off-shell sd transitions i K-decays, 18:17995 (R;NO) 

Study of stochastic extensions of kinematic equations for kaon 
production below the nucleon-nucleon threshold, 18:18097 
(R;FR;In French) 

The AS = 1 effective non-leptonic Lagrangian in the standard 
model: Dimension eight operators, 18:17874 (R;XA) 

[K, semileptonic decay]: Foreign trip report, January 30— 
February 7, 1993, 18:17898 (R;US) 

KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 

Medium Energy measurements on N-N parameters: Progress 

report, April 1, 1992—March 31, 1993, 18:17948 (R;US) 
KAONS PLUS 

Subthreshold kaon production in heavy ion collisions, 18:18079 
(R;FR) 

KAPPA-725 RESONANCES 

See MESONS 

KENYA 

Kenya geothermal private power project: A prefeasibility study, 

18:15732 (R;US) 
KGRA 

Kenya geothermal private power project: A prefeasibility study, 

18:15732 (R;US) 
KHARKOV LINAC 

Dynamic aperture of NR-2000 in the work regime with a small 
radiation emittance, 18:17045 (R;UA;in Russian) 

Metrological investigation of means for measuring of electron ra- 
diation parameters in LU-10 and LU-40 KhFTI accelerators, 
18:17020 (R;UA;In Russian) 

Technical achievements in creation of intense classical type po- 
larized particle injectors, 18:17022 (R;UA;In Russian) 





Use of charged particle accelerators for imitation and study of ir- 
radiation influence on mechanical properties of nuclear and 
thermonuclear reactor materials: Part 2, 18:16487 (R;UA;In 
Russian) 

KILN INCINERATORS 

See INCINERATORS 
KINASES 

See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 

See PHOSPHOTRANSFERASES 
KINETICS EQUATIONS (REACTOR) 

See REACTOR KINETICS EQUATIONS 
KNOCK-ON ELECTRONS 

See ELECTRONS 
KNOWN GEOTHERMAL RESOURCE AREA 

See KGRA 
KOVAR 

Wetting oxidized Fe, Ni, Co alloy with copper, 18:16503 (R;US) 
KRYPTON 84 REACTIONS 

New representations of AE-Csl matrix. Automatical identification 

of light particles, 18:17083 (R;FR;In French) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUWAIT 

Pacific Northwest Laboratory Gulfstream | measurements of the 

Kuwait oil-fire plume, July-August 1991, 18:17272 (R;US) 


L 


L CODES 

Introduction to LATEX, 18:18644 (R;RU;In Russian) 

LXF1D/LXF2D: 1 and 2-dimensional Line Transfer Package, 
18:18584 (CM;US) 

L REACTOR 
Seismic fragility analysis of buried steel piping at P, L, and K 
Reactors, 18:16138 (R;US) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLED COMPOUNDS 

See also RADIOPHARMACEUTICALS 

Preparation of '°°Tl and its labelled compound, 18:16728 
(R;CN;in Chinese) 

The development of ™Te-d, 1-HM-PAO: A new radiopharma- 
ceutical for regional cerebral blood perfusion imaging, 
18:16727 (R;CN;In Chinese) 

LAKES 

Acidification of lakes in Finland: Regional estimates of lake 
chemistry and critical loads: Modelling the dynamics of a 
large sea area, 18:17436 (R;Fi) 

LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA BARYONS 
Order-a radiative corrections for semileptonic decays of polar- 
ized baryons, 18:17988 (R;HU) 

LAMBDA C PLUS 

See LAMBDAC PLUS BARYONS 
LAMBDA C PLUS BARYONS 

On production of charmed nuclei at cr-factories, 18:18116 (R;RU) 
LAMBDA-2250 RESONANCES 

See LAMBDAC PLUS BARYONS 
LAMBDA-2260 RESONANCES 

See LAMBDAC PLUS BARYONS 
LAND APPLICATION 

See GROUND DISPOSAL 
LAND FILLS 

See SANITARY LANDFILLS 
LAND POLLUTION CONTROL 

Environmental priority action programme for Leningrad, 
Leningrad Region, Karelia and Estonia: Synthesis report, 
18:15262 (R;Fl) 

LANDE FACTOR 

G-factor determination by the electron energy relaxation 

method, 18:18463 (R;NO) 


LANDE G FACTOR 

See LANDE FACTOR 
LANDE INTERVAL FACTOR 

See LANDE FACTOR 
LANDE SPLITTING FACTOR 

See LANDE FACTOR 
LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANL 

Horizontal Drilling Workshop summary report for the arid inte- 
grated demonstration program, 18:16780 (R;US) 

Los Alamos National Laboratory Associate Directorate for 
Physics and Life Sciences Quality Program, 18:18555 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 1, Main report, 18:16218 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 2, Appendices, 18:16219 (R;US) 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Electronic structure and high pressure phase transition in LaSb 
and CeSb, 18:18226 (R;XA) 

LANTHANUM OXIDES 

Effects of composition on sintering of current interconnects in 
SOFC, 18:16313 (R;US) 

Sol-gel preparation of ion-conducting ceramics for use in thin 
films, 18:16309 (R;US) 

LASER RADIATION 

High power laser detection conceptual design: Final report, 
18:17188 (R;US) 

Smart skin structures for identifying and locating laser irradia- 
tion, 18:17169 (R;US) 

LASER SPECTROSCOPY 

See also RAMAN SPECTROSCOPY 

Laser spectroscopy and dynamic of transient species: Progress 
report, June 1, 1992—May 31, 1993, 18:16697 (R;US) 

[Laser spectroscopy]: Foreign trip report, November 23— 
December 5, 1992, 18:18183 (R;US) 

LASER TARGETS 

Implosion of reactor-size, gas filled spherical shell targets driven 
by shaped pressure pulses, 18:18505 (R;IT) 

Numerical simulation and analysis of experimental results on 
stimulated Raman scattering in laser-plasma hohiraum tar- 
gets, 18:18369 (R;CN;In Chinese) 

Production and characterization of ICF capsules, 18:18533 
(R;US) 

Shock-free acceleration of laser driven targets, 18:18519 (R;US) 

Start-up imprinting and shock dynamics in laser-target interac- 
tion, 18:18520 (R;US) 

Support for aspects of conceptual design of the laser target test 
facility (LLTF): Revision, 18:18517 (R;US) 

LASER-PRODUCED PLASMA 

Start broadened profiles with self-consistent radiation transfer 
and atomic kinetics in plasmas produced by high intensity 
lasers, 18:18454 (R;US) 

LASERS 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Analytical details of the instability threshold of the laser-Lorenz 
model, 18:17725 (R;XA) 

Direct analysis of trace elements in coal and coal ash by 
laser ablation/inductive coupled plasma/mass spectrometry, 
18:15106 (IA;JP;in Japanese) 
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LASERS 


Support for aspects of conceptual design of the laser target test 
facility (LLTF): Revision, 18:18517 (R;US) 

The laser second threshold: Its exact analytical dependence on 
detuning and relaxation rates, 18:17724 (R;XA) 

Thermal analysis of transmissive elements in high average 
power laser beam delivery systems, 18:18534 (R;US) 

LATTICE FIELD THEORY 
Coherent state approach for the ®-lattice model and phase 
transitions, 18:17821 (R;RU) 
Determination of the running coupling in the SU(2) Yang-Mills 
theory from first principles, 18:17771 (R;DE) 
Generalized spin systems and o-models, 18:18325 (R;XA) 
LATTICES (CRYSTAL) 

See CRYSTAL LATTICES 
LATTICES (REACTOR) 

See REACTOR LATTICES 
LAUSANNE TOKAMAK 

See TCA TOKAMAK 
LAWRENCE LIVERMORE LABORATORY 

Horizontal Drilling Workshop summary report for the arid inte- 
grated demonstration program, 18:16780 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 1, Main report, 18:16218 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 2, Appendices, 18:16219 (R;US) 

LAYERS 

See also OZONE LAYER 

Analysis of CWS stabilities adding polysaccharides from model 
particle simulation, 18:14880 (IA;JP;ln Japanese) 

Synthesis and processing of nanostructured materials, 
18:16517 (R;US) 

LEACHATES 

Observations regarding deposition and soil development in the 
forest ecosystems of the Czech Republic exposed in different 
degrees to air pollution, 18:17242 (RA;DE;in German) 

Response to requests by FMF and DWPF concerning disposal 
of FMF saltstone drums in Z-Area vaults, 18:15515 (R;US) 

LEACHING 

Waste acceptance and the DWPF Startup Test Program: Im- 

pacts of process changes, 18:15528 (R;US) 
LEAD 

An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 

Galvanic corrosion evaluation of high activity nuclear waste con- 
tainer metals components, 18:15410 (RA;XA) 

LEAD 200 

Production of no-carrier-added thallium-201 by proton bombard- 

ment thallium 205 targets, 18:16733 (R;UA;In Russian) 
LEAD 201 

Production of no-carrier-added thallium-201 by proton bombard- 

ment thallium 205 targets, 18:16733 (R;UA;In Russian) 
LEAD 202 

Production of no-carrier-added thallium-201 by proton bombard- 

ment thallium 205 targets, 18:16733 (R;UA;In Russian) 
LEAD 208 REACTIONS 

Electromagnetic production of Higgs bosons, SUSY particles, 
gluebalis and mesons in ultrarelativistic heavy-ion collisions, 
18:18098 (R;DE) 

Higgs boson production in ultrarelativistic heavy-ion collisions, 
18:18100 (R;DE) 

Strangeness production in nuclear collisions: Color rope forma- 
tion?, 18:18101 (R;DE) 

LEAD 208 TARGET 

Chance structure of probability of induced fission of the pre- 
actinides, 18:18096 (R;RU;in Russian) 

Electromagnetic production of Higgs bosons, SUSY particles, 
glueballs and mesons in ultrarelativistic heavy-ion collisions, 
18:18098 (R;DE) 

Higgs boson production in ultrarelativistic heavy-ion collisions, 
18:18100 (R;DE) 

Measurement of giant resonances at zero degree: why and 
how, 18:18078 (R;FR) 
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Strangeness production in nuclear collisions: Color rope forma- 
tion?, 18:18101 (R;DE) 

Studies of relativistic heavy ion collisions at the AGS 
(E814/E877): Annual progress report, 1 May 1992-30 April 
1998, 18:18089 (R;US) 

Theory of photon and electron induced reactions: Final report, 
July 1, 1990—June 30, 1993, 18:18090 (R;US) 

[Experiments carried out at the GANIL accelerator facility]: For- 
eign trip report, November 9—December 3, 1992, 18:18130 
(R;US) 

LEAD BASE ALLOYS 
Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:16437 (R;FR;In French) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD TELLURIDES 
Radiation-induced defects and A*B® film stability under proton 
irradiation, 18:18316 (IA;RU;In Russian) 

LEAK TESTING 

On-line sipping test system, 18:15807 (R;FR) 
LEAKAGE 

See LEAKS 
LEAKAGE (NEUTRON) 

See NEUTRON LEAKAGE 
LEAKS 

Use of the PRAISE code to estimate probability of leaks in the 
NPR-— HWR pressurizer surge line: New Production Reactors 
Program, 18:16044 (R;US) 

Waste Isolation Pilot Plant alcove gas barrer: Final design re- 
port, 18:15460 (R;US) 

LEAST SQUARE FIT 
A statistical approach to partial least squares, 18:18569 (RA;US) 
LEAVES 

Comparison of xylem sap flow of spruces in open-top chambers 
at Edelmannshof: Air pollution and drought effects, 18:17587 
(RA;DE) 

Histological and histochemical investigations on the nutrient dy- 
namics in forest trees with regard to the 'New-type Forest 
Decline’. Pt. 5. Further results on the behaviour of calcium and 
magnesium in various tissues, 18:17591 (RA;DE;In German) 

Physiological and cytomorphological investigations of undam- 
aged and damaged spruce trees in the Northern Black Forest, 
18:17580 (RA;DE;In German) 

Seasonal changes in photosynthetic activity of damaged 
spruces in the Northern Black Forest (Schoellkopf site), 
18:17582 (RA;DE;in German) 

Sucrose metabolism (diurnal, annual) in spruce needles under 
different environmental conditions (OTC-experiment ‘Edel- 
mannshof’), 18:17585 (RA;DE;in German) 

LEED 
See ELECTRON DIFFRACTION 
LENGTH 

Effective length measurements of prototype Main Injector Dipole 

endpacks, 18:16997 (R;US) 
LENINGRAD-3 REACTOR 

The incident at the power reactor at Sosnovyj Bor, St. Peters- 

burg, 18:15878 (R;NO;in Norwegian) 
LEP STORAGE RINGS 

Background and efficiency a critical review: Photon radiation 
from quarks: background and efficiency in LEP experiments, 
18:18081 (R;FR) 

identification of electrons from semileptonic b quark decays. De- 
termination of Tsub(banti b)/T},,4 at the Z° resonance with the 
OPAL detector, 18:17053 (R;DE;in German) 

SICAL, a small-angle solid-state luminosity calorimeter for 
ALEPH, 18:17054 (R;FR) 

LEPTON REACTIONS 
See also ELECTRON REACTIONS 
MUON REACTIONS 
NEUTRINO REACTIONS 

Dynamical behavior of excited hadronic matter: Progress report, 
January 1, 1991—December 31, 1991 (Dept. of Physics, Univ. 
of Arizona), 18:17949 (R;US) 





LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON REACTIONS 
LEPTON-NUCLEON INTERACTIONS 
See also DEEP INELASTIC SCATTERING 
Nucleon structure as a background for determination of funda- 
mental parameters, 18:17959 (R;XA) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
A spectator model for deep inelastic scattering, 18:17882 (1;NL) 
New limits on generation-1 leptoquarks, 18:18011 (R;US) 
LETTUCE 
Persistence of 14C maneb in lettuce plants an soil, 18:17489 
(R;DZ) 
LEVITATED TRAINS 
Dynamics and controls in maglev systems, 18:16353 (R;US) 
Survey of foreign maglev systems, 18:16354 (R;US) 
LI-DRIFTED GE DETECTORS 
Four-detector spectrometer for investigating complex cascade 
+y-decay, 18:17104 (R;RU) 
LICHENS 
Lichen sensitivity and air pollution - a review of literature data, 
18:17438 (R;SE) 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also BERYLLIUM 10 
BERYLLIUM 11 
BERYLLIUM 7 
BERYLLIUM 9 
CALCIUM 40 
CARBON 13 
CARBON 14 
CHLORINE 36 
DEUTERIUM 
FLUORINE 18 
HELIUM 3 
HELIUM 4 
HELIUM 6 
NITROGEN 15 
OXYGEN 16 
OXYGEN 18 
POTASSIUM 40 
SODIUM 22 
SODIUM 24 
SULFUR 35 
TRITIUM 
Research in heavy-ion nuclear physics: Annual progress report, 
May 1, 1992—April 30, 1993 (Dept. of Physics and Astronomy, 
The Univ. of Kansas, Lawrence, Kansas), 18:18093 (R;US) 
LIGHT SOURCES 
Characteristics of the 7-GEV advanced photon source: A guide 
for users, 18:16861 (RA;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Forrestal Building Lighting Retrofit Second Live Test Demon- 
stration (LTD), 18:16349 (R;US) 
Size as a determinant of reading speed, 18:18539 (R;US) 
LIGNIN 
Development of a prototype lignin concentration sensor, 
18:15682 (R;US) 
Molecular organization in the native state of woody tissue: Stud- 
ies of tertiary structure using the Raman microprobe Solid 
State ‘°C NMR and biomimetic tertiary aggregates: Progress 
report, July 1, 1989—June 30, 1992, 18:15692 (R;US) 


LIQUID EFFLUENTS 


LIGNITE 

Effect of temperature, sample size and gas flow rate on drying 
of Beulah-Zap lignite and Wyodak subbituminous coal, 
18:15101 (R;US) 

LINACS 
See LINEAR ACCELERATORS 
LINDANE 

Effect and fate of lindane in maize plant, 18:17490 (R;DZ) 

Effect of fertilizer and irradiation sterilization on the degradation 
of lindane in soil, 18:17488 (R;DZ) 

LINE BROADENING 

Start broadened profiles with self-consistent radiation transfer 
and atomic kinetics in plasmas produced by high intensity 
lasers, 18:18454 (R;US) 

LINEAR ACCELERATORS 
See also CEBAF ACCELERATOR 
CERN LINAC 
KHARKOV LINAC 
STANFORD LINEAR COLLIDER 

An adaptive feedback controller for transverse angle and posi- 
tion jitter correction in linear particle beam accelerators, 
18:17028 (R;US) 

Application of passive resonators for control and measurement 
of beam parameters in electron resonance linear accelera- 
tors, 18:16893 (R;UA;In Russian) 

Fermilab Linac Upgrade: Module conditioning results, 18:16992 
(R;US) 

LAMBDA user’s manual and documentation, 18:16911 (R;US) 

LAMDA programmer's manual: [Final report, Part 1], 18:16910 
(R;US) 

Nonlinear space charge effect of bunched beam in linac, 
18:16878 (R;CN) 

On the stability of stationary regimes in a distributed autovibration 
system with external feedback, 18:16899 (R;UA;in Russian) 

Study of the energy gain and the beam loading of the detuned 
structure with a simple model, 18:16914 (R;US) 

TESLA test cell cryostat support post thermal and structural 
analysis, 18:16994 (R;US) 

LINEAR PROGRAMMING 

New approaches to linear and nonlinear programming: Progress 

report, April 15, 1992—January 31, 1993, 18:18574 (R;US) 
LINERS 

Behavior of a steel-liner-and-bolts system under very high ther- 
mal and mechanical loading —- The CONVEX Liner Add-On to 
DIAMOND FORTUNE, 18:17213 (R;US) 

LIQUEFACTION 

See also COAL LIQUEFACTION 

Thermal extraction-liquefaction of coal by several hydrogen 
nondonating solvents, 18:14841 (IA;JP;in Japanese) 

LIQUEFIED GASES 
See also LIQUEFIED NATURAL GAS 
LIQUEFIED PETROLEUM GASES 

Savannah River Plant, liquid nitrogen supply buildings 232-F 

and H, 18:17689 (R;US) 
LIQUEFIED NATURAL GAS 

Research of fuel vessel of LNG vehicle, 18:15249 (IA;JP;In 
Japanese) 

LIQUEFIED PETROLEUM GASES 

Steam reforming of LPG for gas turbine applications, 18:15757 
(R;SE) 

LIQUID ASPHALT 
See PETROLEUM RESIDUES 


LIQUID CRYSTALS 
NMR and optical studies of piezoelectric polymers: Annual 
progress report, April 1, 1990—September 30, 1992, 18:16627 
(R;US) 
Perturbation theory for nematic liquid crystals of axially symmet- 
ric molecules: Evaluation of fourth rank orientational order 
parameter, 18:18211 (R;XA) 


LIQUID EFFLUENTS 
See LIQUID WASTES 


ERA Vol. 18, No. 6 823 





LIQUID FLOW 


LIQUID FLOW 
Evolution of flow disturbances in cocurrent gas-liquid flows: 
Progress report, November 1, 1992—October 31, 1992, 
18:16804 (R;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 


LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
A remote telepresence robotic system for inspection and main- 
tenance of a nuclear power plant: Annual research status 
report, 18:15907 (R;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 


LIQUID METALS 

A qualitative model for approximating the heat loss from liquid 
steel to a steelmaking ladle, 18:16428 (R;Fl) 

Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:16437 (R;FR;in French) 

LIQUID SCINTILLATION DETECTORS 

Determination of uranium series radionuclides Pa-231 and Ra- 

226 using liquid scintillation counting (LSC), 18:16690 (R;Fl) 
LIQUID WASTES 

See also WASTE WATER 

Basic study on production of NaSCN from the waste water of 
fumacks-desulfurization plant, 18:15071 (IA;JP;In Japanese) 

Facility effluent monitoring plan for the 340 waste handling facil- 
ity, 18:17379 (R;US) 

Feasibility study on the solidification of liquid low-level radioac- 
tive mixed waste in the inactive tank system at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 18:15434 (R;US) 

Oak Ridge Reservation environmental report for 1991: Volume 
1, Narrative, summary, and conclusions, 18:17326 (R;US) 

Remediation of a uranium-contaminated quarry utilizing sub- 
mersible, remotely operated vehicles: Environmental 


Restoration Program, 18:15630 (R;US) 
Testing of some refractory and electrode materials for liquid ac- 
tive waste vitrification furnaces, 18:15405 (RA;XA) 
LIQUID-PHASE SINTERING 
See SINTERING 


LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
LIQUID METALS 
An interface configuration experiment on USML-1, 18:17747 
(R;US) 
[Multiphase flows in fossil processes]: Foreign trip report, De- 
cember 4-14, 1992, 18:15158 (R;US) 
LITHIUM 
Research and development of carbon biack anodes for lithium 
secondary cells, 18:16177 (R;JP;in Japanese) 
Search for dibaryonic de-excitations in relativistic nuclear reac- 
tions, 18:18105 (R;XA) 
LITHIUM 11 REACTIONS 
Coulomb dissociation and momentum distributions for Li > 
®Li + n + n breakup reactions, 18:18074 (R;US) 
LITHIUM 6 REACTIONS 
The strong absorption model for scattering of ®Li, 18:18106 
(R;XA) 
LITHIUM 7 REACTIONS 
Cluster model of A=7 nuclei revisited, and the astrophysical S 
factors for > He(a, +)’ Be and * H(a, +7)” Li at zero energy, 
18:18029 (R;BR) 
LITHIUM ALLOYS 
LIPSIE experiment: Pb-17Li irradiation in a water loop with con- 
tinuous tritium determination, 18:18475 (R;FR;In French) 
Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:16437 (R;FR;in French) 
LITHIUM DEUTERIDES 
Lighter Alkali hydride and deuteride 1: Electronic properties of 
pure solids, 18:16546 (R;XA) 
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LITHIUM FLUORIDES 
Investigation of thermoluminescent detector characteristics and 
their use for radiation situation control, 18:17120 (R;UA;In 
Russian) 
The calculation of the kinetic rate constants for LIF and BeFo, 
18:18528 (R;US) 
LITHIUM HYDRIDES 
See also LITHIUM DEUTERIDES 
Lighter Alkali hydride and deuteride 1: Electronic properties of 
pure solids, 18:16546 (R;XA) 
LITHIUM IONS 
[Multifunctional nanocomposite materials]: 
18:16703 (R;US) 
LITHIUM-CHLORINE BATTERIES 
Application of Quality Function Deployment to the design of a 
lithium battery, 18:17210 (R;US) 
LITHIUM-SULFUR BATTERIES 
Chloromethy! chlorosulfate as a voltage delay inhibitor in lithium 
cells, 18:16180 (PA;US) 
LITHUANIA 
Agreement of 15 October 1992 between the Government of the 
Republic of Lithuania and the Intemational Atomic Energy 
Agency for the application of safeguards in connection with 
the Treaty on the Non-Proliferation of Nuclear Weapons, 
18:15634 (R;XA) 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
PHENIX REACTOR 
SUPER PHENIX REACTOR 
Cladding and wrapper development for fast breeder reactor high 
performance, 18:15905 (R;FR) 
Fast breeder reactor fuel assembly, 18:15916 (R;US) 
Fast breeder reactor fuel pins: Revision 1984, 18:15913 (R;US) 
Fast breeder reactor mixed oxide fuel pellet, January 1984, 
18:15914 (R;US) 
Fission and corrosion product behaviour in liquid metal fast 
breeder reactors (LMFBRs), 18:15912 (R;XA) 
IAEA sodium void reactivity benchmark calculations, 18:15904 
(R;US) 
Nuclear Standard Fast Breeder Reactor uranium dioxide pellet: 
Revision 1984, 18:15915 (R;US) 
Status of LMR fuel development in the United States of Amer- 
ica, 18:15903 (R;US) 
The French Atomic Energy Commission program in the field of 
reactor instrumentation and control, 18:16002 (R;FR) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOADING 
Hydrogenolysis reaction of deashed coal loaded K and Ca, 
18:14992 (IA;JP;in Japanese) 
LOOPS (IN PILE) 
See IN PILE LOOPS 
LOOSE PARTS MONITORING 
On-line acoustic monitoring of EDF nuclear plants in operation 
and loose-part diagnosis, 18:15827 (R;FR) 
LORENTZ GROUPS 
Duality for multiparametric quantum GL(n) and for a Lorentz 
quantum group, 18:17777 (R;XA) 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOUISIANA 
Minor and trace authigenic components as indicators of pore 
fluid chemistry during maturation and migration of hydrocar- 
bons: Final report, 18:15202 (R;US) 
LOVIISA-1 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report ist 
quarter, 1992, 18:15801 (R;Fl) 
LOVIISA-2 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report 1st 
quarter, 1992, 18:15801 (R;Fl) 


Progress report, 





LOW ALLOY STEELS 

See also STEEL-CRMOV 

Bainitic stabilization of austenite in low alloy steels, 18:16445 
(R;US) 

SANS investigation of low alloy steels in neutron irradiated, an- 
nealed, and reirradiated conditions, 18:16499 (R;US) 

LOW DOSE IRRADIATION 

Metaphase chromosome aberrations as markers of radiation ex- 
posure and dose, 18:17542 (R;US) 

New risk estimates at low doses, 18:17506 (R;US) 

LOW ENERGY ELECTRON DIFFRACTION 

See ELECTRON DIFFRACTION 

LOW-LEVEL RADIOACTIVE WASTES 
Biodegradation 

Microbial aspects of gas generation from low level radioactive 
waste simulant, 18:15376 (R;GB) 

Microbiological treatment of low level radioactive waste, 
18:15372 (R;GB) 

Bioreactors 

Microbiological treatment of low level radioactive waste, 

18:15372 (R;GB) 
Classification 

Characterization challenges for re-classifying mixed wastes, 

18:15448 (R;US) 
Combustion 

Technical progress and community relations activities for the flu- 
idized bed thermal treatment process at the Rocky Flats 
Plant, 18:15447 (R;US) 

Compacting 
Criticality assessment of LLRWDF closure, 18:15527 (R;US) 
Containment Systems 

Long-term climate change assessment study plan for the Han- 
ford Site permanent isolation Barrier Development Program, 
18:15490 (R;US) 

Response Action Plan, Project W-025 Landfill, Hanford Site, 
Washington, 18:15502 (R;US) 

Decontamination 
Low activity waste evaporation system, 18:15394 (R;US) 
Ground Disposal 

Criticality assessment of LLRWDF closure, 18:15527 (R;US) 

Environmental monitoring of subsurface low-level waste disposal 
facilities at Oak Ridge National Laboratory, 18:15353 (R;US) 

Long-term climate change assessment study pian for the Han- 
ford Site permanent isolation Barrier Development Program, 
18:15490 (R;US) 

Selection and cultivation of final vegetative cover for closed 
waste sites at the Savannah River Site, SC, 18:15512 (R;US) 

The Drigg low-level waste site, 18:15415 (R;GB) 

Grouting 

Preliminary assessment of blending Hanford tank wastes, 
18:15439 (R;US) 

Tank selection criteria and retrieval recommendations for Tri- 
Party Agreement milestone M-07, 18:15493 (R;US) 

Leaching 

Four Mile Creek semi-annual sampling report, July 1992 sam- 

pling event, 18:17400 (R;US) 
Radioactive Waste Disposal 

Disposal of United Nuclear Company materials at the Y-12 
Plant, 18:15566 (R;US) 

Life cycle cost analysis changes mixed waste treatment program 
at the Savannah River Site: Revision 1, 18:15507 (R;US) 

Mass transfer and sorptive properties of geological samples 
from the Drigg site, 18:15344 (R;GB) 

Microbial aspects of gas generation from low level radioactive 
waste simulant, 18:15376 (R;GB) 

Potential impact of DOE’s performance objective for protection 
of inadvertent intruders on low-level waste disposals at Oak 
Ridge National Laboratory, 18:15352 (R;US) 

Soil characterization methods for unsaturated low-level waste 
sites, 18:15430 (R;US) 

Surveillance and maintenance plan for Waste Area Groupings 
at Oak Ridge National Laboratory, Oak Ridge, Tennessee, for 
FY 1993-2002: Environmental Restoration Program, 
18:15433 (R;US) 


Radioactive Waste Management 

Methodology for compliance with DOE Order 5820.2A, Chapter 3: 
Management of low-level radioactive waste, 18:15380 (R;US) 

The Drigg low-level waste site, 18:15415 (R;GB) 

Radioactive Waste Processing 

Life cycle cost analysis changes mixed waste treatment program 
at the Savannah River Site: Revision 1, 18:15507 (R;US) 

Preliminary siting criteria for the proposed mixed and low-level 
waste treatment facility at the Idaho National Engineering 
Laboratory, 18:15569 (R;US) 

Treatment and conditioning of spent ion exchange resins from 
research reactors, precipitation sludges and other radioactive 
concentrates: Technical manual for the management of low 
and intermediate level wastes generated at small nuclear 
research centres and by radioisotope users in medicine, re- 
search and industry, 18:15411 (R;XA) 

US Department of Energy, Office of Technology Development, 
Mixed-Waste Treatment Research, Development, Demonstra- 
tion, Testing, and Evaluation, 18:15357 (R;US) 

Radionuclide Migration 

Soil characterization methods for unsaturated low-level waste 

sites, 18:15430 (R;US) 
Remedial Action 

Remediation of a uranium-contaminated quarry utilizing sub- 
mersible, remotely operated vehicles: Environmental 
Restoration Program, 18:15630 (R;US) 

Resins 

Treatment and conditioning of spent ion exchange resins from 
research reactors, precipitation sludges and other radioactive 
concentrates: Technical manual for the management of low 
and intermediate level wastes generated at small nuclear 
research centres and by radioisotope users in medicine, re- 
search and industry, 18:15411 (R;XA) 

Solidification 

Feasibility study on the solidification of liquid low-level radioac- 
tive mixed waste in the inactive tank system at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 18:15434 (R;US) 

Tanks 

Detailed leak detection test plan and schedule for the Oak Ridge 
National Laboratory LLLW active tanks: Waste Management 
and Environmental Restoration Programs, 18:15382 (R;US) 


Underground Disposal 

Quarterly report of RCRA groundwater monitoring data for pe- 

riod July 1, 1992—September 30, 1992, 18:17411 (R;US) 
Underground Storage 

A method for evaluating the structural integrity of buried liquid 
low level waste tanks, 18:15355 (R;US) 

Detailed leak detection test plan and schedule for the Oak Ridge 
National Laboratory LLLW active tanks: Waste Management 
and Environmental Restoration Programs, 18:15382 (R;US) 

Seismic evaluation of existing liquid low level waste system at 
the Oak Ridge National Laboratory, 18:15358 (R;US) 

Waste Transportation 

Packaging concerns associated with transporting Rocky Flats 

Plant radioactive mixed wastes, 18:16783 (R;US) 
LOWER HYBRID CURRENT DRIVE 

LHCD (low hybrid current drive) experiment on the HT-6B toka- 

mak, 18:18372 (R;CN) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 


LUNG CELLS 
See RESPIRATORY TRACT CELLS 


LUNGS 
"Hot" particles generated by the Chernobyl Nuclear Power Plant 
accident and their oncogenic hazard, 18:17532 (R;UA;In Rus- 
sian) 
Topography of pulmonary structure and function in man using 
positron emission tomography (PET) with special reference to 
methodology and normal physiology, 18:17459 (R;SE) 
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LUTETIUM 170 


LUTETIUM 170 
Application of the -+-y-coincidences method with summation of 
amplitudes of coinciding pulses to investigate radioactive nu- 
clei decay schemes. The scheme of +-transitions in '7Lu — 
170Vb decay, 18:18055 (R;RU;In Russian) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-1 REACTOR 
CHERNOBYLSK-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
LENINGRAD-3 REACTOR 
Safety assessment of proposed improvements to RBMK nuclear 
power plants: Report of the IAEA extrabudgetary programme 
on the safety of RBMK nuclear power plants, 18:15876 (R;XA) 
The problem of creating a full scale computer simulation code 
compiex for NPPs with RBMK reactors, 18:15875 (RA;XA) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Biological effects of ©°Co -+-ray irradiation on lymphocyte 
chemoluminescence, 18:17504 (R;CN) 
Lymphocyte colony forming units and its application to the study 
of radiosensitivity, 18:17503 (R;CN;In Chinese) 
Radioprotective effect of antioxidants on human blood lympho- 
cytes, 18:17501 (R;CN;In Chinese) 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSIMETERS 
Obtaining representative soil water samples with a hydraulically 
installed suction lysimeter, 18:15247 (R;US) 


M CODES 
Library of subprograms on physical-mechanical properties of H- 
1 alloy fuel element cladding, 18:15997 (R;RU;In Russian) 


MITRAM: Minority Transportation Expenditure Allocation Model, 
18:18581 (CM;US) 


MITRAM: Minority Transportation Expenditure Allocation Model, 
18:18582 (CM;US) 
MOTORDATVER2.0: Motor Current Data Collection System, 
18:18585 (CM;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 856 
See IRON BASE ALLOYS 
MACERALS 
Bituminous Coal 
Solvent extraction of coal macerals, 18:15117 (IA;JP;in Japan- 
ese) 
Chemical Reaction Kinetics 
Image characteristics of char for gasification, 18:14982 (IA;JP;In 
Japanese) 
Coal 
CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;In 
Japanese) 
Coal Gasification 
CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;In 
Japanese) 
Coal Rank 
Slurryability of coal macerals, 18:15114 (IA;JP;in Japanese) 
Conformational Changes 
Solid state NMR studies on structure changes of coal macerals 
during carbonization, 18:15115 (IA;JP;In Japanese) 
Deashing 
CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;In 
Japanese) 
Exinite 
Image characteristics of char for gasification, 18:14982 (IA;JP;In 
Japanese) 


Solvent extraction of coal macerals, 18:15117 (IA;JP;In Japan- 
ese) 
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Image Processing 
Image characteristics of char for gasification, 18:14982 (IA;JP;In 
Japanese) 
Inertinite 
Image characteristics of char for gasification, 18:14982 (IA;JP;In 
Japanese) 
Slurryability of coal macerals, 18:15114 (IA;JP;in Japanese) 
Soivent extraction of coal macerals, 18:15117 (IA;JP;In Japan- 
ese) 
Origin 
Gasification property of coals by maceral, 18:14869 (IA;JP;in 
Japanese) 
Plants 
Gasification property of coals by maceral, 18:14869 (IA;JP;In 
Japanese) 
Radicals 
Slurryability of coal macerals, 18:15114 (IA;JP;In Japanese) 
Reflectivity 
Novel method to estimated coal liquefaction reactivity using re- 
flectance distribution, 18:14835 (IA;JP;in Japanese) 
Sample Preparation 
CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;in 
Japanese) 
Slurries 
Slurryability of coal macerals, 18:15114 (IA;JP;In Japanese) 
Solvent Extraction 
Solvent extraction of coal macerals, 18:15117 (IA;JP;In Japan- 
ese) 
Sorting 
CO2 gasification reaction of coal maceral, 18:14949 (IA;JP;In 
Japanese) 
Subbituminous Coal 
Solid state NMR studies on structure changes of coal macerals 
during carbonization, 18:15115 (IA;JP;in Japanese) 
Vitrinite 
Image characteristics of char for gasification, 18:14982 (IA;JP;In 
Japanese) 
Slurryability of coal macerals, 18:15114 (IA;JP;In Japanese) 
Solid state NMR studies on structure changes of coal macerals 
during carbonization, 18:15115 (IA;JP;in Japanese) 
Solvent extraction of coal macerals, 18:15117 (IA;JP;In Japan- 
ese) 
MACH-ZEHNDER INTERFEROMETER 
Traveling-wave modulator test results, TW-1 
18:17168 (R;US) 
MACHINE TOOLS 
See also GRINDING MACHINES 
Evaluation of MG-101 course “Machine guarding” taught in Stan- 
ford, California, November 10-12, 1992, 18:16771 (R;US) 
Evaluation of Machine Guarding course taught in Richland, 
Washington, September 1-3, 1992, 18:16770 (R;US) 
MAGNESIUM 
Histological and histochemical investigations on the nutrient dy- 
namics in forest trees with regard to the 'New-type Forest 
Decline’. Pt. 5. Further results on the behaviour of calcium and 
magnesium in various tissues, 18:17591 (RA;DE;In German) 
MAGNESIUM 24 TARGET 
Search for strangeness abundant quark-gluon plasma in 
nucleus-nucleus collisions, 18:18114 (R;RU) 
MAGNESIUM IONS 
Excitation mechanisms for XUV and X-ray lasers, 18:18170 
(R;XA) 
MAGNESIUM OXIDES 
Catalyic dealkylation of alkyinaphthalenes and coal derived coal 
with steam, 18:14973 (IA;JP;in Japanese) 
Report on the sintering and properties of MgO and MgO-5% 
TiC, 18:16558 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 
Characteristics of ICR-produced peripheral plasma in the 
URAGAN-3M torsatron, 18:18440 (R;UA) 


(12/10/87), 





MAGNETIC DIPOLES 
Field shape measurements of prototype Main Injector dipole 
endpacks, 18:17000 (R;US) 
MAGNETIC FIELD RIPPLES 
The use of iron shims to reduce the toroidal field ripple in Toka- 
maks, 18:18525 (R;US) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
Multiple coil pulsed magnetic resonance method for measuring 
cokd SSC dipole magnet field quality, 18:18336 (R;US) 
Space expansion and Spline representation of magnetic field 
without symmetric plane, 18:16877 (R;CN;In Chinese) 
Static and low frequency magnetic fields in Norwegian alloy and 
electrolysis plants, 18:17545 (R;NO;In Norwegian) 
Test results of BM109 magnet field stability during ramping, 
18:16998 (R;US) 
The effect of random field errors on the radiation spectra of se- 
lected APS undulators, 18:16923 (RA;US) 
Wide-range magnetometer, 18:17119 (R;UA;In Russian) 
[European research related to possible biological and health ef- 
fects of 50 and 60 Hz electric and magnetic fields]: Foreign 
trip report, August 17—September 2, 1992, 18:17600 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC SPECTROMETERS 
Does Saturne need a SPES 5, 18:17058 (R;FR) 
MAGNETIC TESTING 
Application of magnetomechanical hysteresis modeling of mag- 
netic techniques for monitoring neutron embrittlement and 
biaxial stress: Second year interim report, June 1992— 
December 1992, 18:16448 (R;US) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETS 
See also PERMANENT MAGNETS 
3-D field computations for accelerator magnets using finite ele- 
ment and integral codes, 18:16856 (R;US) 
Effective length measurements of prototype Main Injector Dipole 
endpacks, 18:16997 (R;US) 
Test results of BM109 magnet field stability during ramping, 
18:16998 (R;US) 
MAGNONS 
A symmetrical form for equations of a nonlinear spiral magnetic, 
18:17730 (R;UA;In Russian) 
Hydrodynamic asymptotics of Green functions in magnetics with 
spontaneously broken symmetry, 18:17729 (R;UA;In Russian) 
MAGNOX TYPE REACTORS 
Presentation of decay heat removal computer codes used for 
gas cooled reactors, 18:15865 (R;FR) 
MAHOGANY TREES 
See TREES 
MAINTENANCE 
Process operational readiness and operational readiness follow- 
on: Revision 1, 18:18544 (R;US) 
MAIZE 
Effect and fate of lindane in maize plant, 18:17490 (R;DZ) 
MAJORANA THEORY 
Planck scale effects on the Majoron, 18:17873 (R;XA) 
MALFORMATIONS 
Evaluation of the hip joint by computed tomography and ultra- 
sonography, 18:17461 (R;NO) 
MALIGNANCIES 
See NEOPLASMS 
MALNUTRITION 
See NUTRITIONAL DEFICIENCY 
MAMMARY GLANDS 
Quality assurance in mammography, 18:17462 (R;NO;In Nor- 
wegian) 


MARINE VEHICLE ACCIDENTS 


MAN 
See also PERSONNEL 
WOMEN 
Cancer risk as a radiation detriment, 18:17549 (R;Fl;In Finnish) 
MAN-MACHINE SYSTEMS 

The role of automation and humans in nuclear power plants: 
Report prepared within the framwork of the International 
Working Group on Nuclear Power Plant Control and Instru- 
mentation, 18:16017 (R;XA) 

MANAGEMENT 
See also DATA BASE MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PROGRAM MANAGEMENT 
WASTE MANAGEMENT 

DOE/NPR grant: Publications and presentations, 18:18545 
(R;US) 

Process operational readiness and operational readiness follow- 
on: Revision 1, 18:18544 (R;US) 

Research and development of post-classical management tools 
for government program offices: Volume 1, Executive sum- 
mary: Third annual technical progress report, November 
1990—November 1992, 18:16058 (R;US) 

MANGANESE 
Magnetic susceptibility of V, Cr, Mn and Mo: Magnetism in Cr 
and Mn, 18:16466 (R;XA) 
MANGANESE FLUORIDES 
High resolution near edge x-ray spectroscopy, 18:18173 (R;US) 
MANGANESE OXIDES 

High resolution microstructural and microchemical analysis of 
Zirconia eutectic interfaces: Progress report, July 1, 1992- 
June 30, 1993, 18:16538 (R;US) 

The peculiarities of the spin glass state in Fe,Mn,;_,TiOs, 
18:18236 (R;UA;Iin Russian) 

MANIPULATORS 

Research on reconfigurable and reliable manipulators: [Annual] 
progress report, February 15, 1992—February 14, 1993, 
18:16751 (R;US) 

MANITOBA 
Radiogenic age and isotopic studies: Report 3, 18:17333 (R;CA) 
Radiogenic age and isotopic studies: Report 4, 18:17334 (R;CA) 
MANUALS 
Data banks of chemical substances and their toxicity, 18:16653 
(R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 
See also FOUR-BODY PROBLEM 
THREE-BODY PROBLEM 
TWO-BODY PROBLEM 

Numerical simulation of quantum many-body systems, 

18:18322 (R;US) 
MAPLE TYPE REACTORS 

Analysis of reactivity feedback effects of void and temperature 

in the MAPLE-X10 reactor, 18:16043 (R;CA) 
MAPLES 

Predicting the response of a temperate forest ecosystem to at- 
mospheric COz2 increase: Annual report, 1992-1993, 
18:17315 (R;US) 

MAPPING (TOPOLOGICAL) 
See TOPOLOGICAL MAPPING 
MAPPING FIBRATION 
Boundary of Fatou sets of hyperbolic rational maps or degree 
two, 18:17719 (R;XA) 

MARCOULE PHENIX REACTOR 

See PHENIX REACTOR 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE RISERS 

On stresses and fatigue in flexible pipes, 18:16830 (R;NO) 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
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MARSHAK BOUNDARY CONDITIONS 


MARSHAK BOUNDARY CONDITIONS 
PC-version of RAM6-code for calculation of parameters of the 
effective logarithmic boundary condition at the absorbent rod 
surface in reactor, 18:18622 (R;VN) 
MARSHAK CONDITIONS 
See MARSHAK BOUNDARY CONDITIONS 


MARTENSITIC STEELS 

See also STEEL-CR12MOV 

Cladding and wrapper development for fast breeder reactor high 
performance, 18:15905 (R;FR) 

Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:16437 (R;FR;In French) 

MASS SPECTROMETERS 

Design and construction of a magnetic sector mass spectrome- 
ter, 18:17177 (R;BR;in Portuguese) 

Direct analysis of trace elements in coal and coal ash by 
laser ablation/inductive coupled plasma/mass spectrometry, 
18:15106 (IA;JP;in Japanese) 

IBM PC based data acquisition and processing package for an 
organic mass spectrometer (VG micro mass 7070F), 
18:17050 (R;IN) 

Study on gasification mechanism of Ca-loaded carbon by using 
SIMS and TPD, 18:14891 (IA;JP;In Japanese) 

MASS SPECTROSCOPY 

Thermodynamic study contribution of U-Fe and U-Ga alloys by 
high temperature mass spectroscopy, and of the wetting of yt- 
trium oxide by uranium, 18:16459 (R;FR;In French) 

MASS TRANSFER 

Study on heat and mass transfer between a greenhouse consid- 
ered as a solar air heater and a rock packed bed as ambient 
control system, 18:15714 (1;ES;In Spanish) 

MASSACHUSETTS 
Trip report — National Research Corporation, Cambridge, Massa- 
chusetts, August 20 and September 4, 1953, 18:15995 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 
See ALCATOR DEVICE 
MATERIAL SUBSTITUTION 
Features and practical use of Texaco coal gasification process, 
18:14909 (IA;JP;in Japanese) 
MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
ION EXCHANGE MATERIALS 
PHOTOCHROMIC MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SINTERED MATERIALS 
SYNTHETIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 

interim certification of material of patent interest, 18:16756 (R;US) 

Material considerations for hard x-ray zone plates, 18:16970 
(RA;US) 

Materials design methodology, 18:16585 (RA;US) 

Modeling the behavior of materials, 18:18217 (R;US) 

Planning of a West Virginia University Research Center in the 
basic materials sciences: Final report, 18:16424 (R;US) 

Plasma processing of materials, 18:16443 (RA;US) 

University of Illinois at Urbana-Champaign, Materials Research 
Laboratory progress report for FY 1993 and research pro- 
posal for FY 1994, 18:16425 (R;US) 
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[Material processing by non-traditional techniques]: Foreign trip 
report, February 7-14, 1993, 18:15650 (R;US) 

MATERIALS (ANTIFERROMAGNETIC) 

See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING 

See also LOADING 

Interplant collaboration on nuclear criticality safety programs, 
18:16767 (RA;US) 

MATERIALS TESTING 

On the application of design of experiments to accelerated life 

testing, 18:16823 (R;SE) 
MATERIALS WORKING 

See also EXTRUSION 

Scalability demonstration program for silicon nitride by the 
Sullivan™ process for advanced ceramics, 18:16570 (RA;US) 

MATHEMATICAL MANIFOLDS 
The Lip microbundle representation theorem, 18:17644 (R;XA) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
MOLECULAR MODELS 
PARTICLE MODELS 

Benchmarking the calculational model for gadolinium pins in 
square and hexagonal lattice assemblies, 18:16074 (RA;XA) 

Determination of reaction model from TPR measurement of coal 
gasification, 18:14892 (IA;JP;In Japanese) 

Global warming issue and global economic model. 2.: Compar- 
ative analysis of simulation on CO2 emission control, 
18:16235 (R;JP;in Japanese) 

Interatomic interactions in bec and fcc lattices of transition met- 
als, 18:18180 (R;UA;In Russian) 

Knowledge bases for modelisation of industrial plants, 18:18566 
(R;FR;In French) 

Response of spruce ecosystems to environmental stress and 
regeneration possibilities, 18:17558 (RA;DE;In German) 

Study on the modeling of coal liquefaction. 3.: Simulation of coal 
liquefaction by using model based on molequiar weight distri- 
bution, 18:14897 (IA;JP;In Japanese) 

MATHEMATICAL SPACE 
See also HAUSDORFF SPACE 
MINKOWSKI! SPACE 

Classification theorem for principal fibre bundles, Berry's phase, 
and exact cycle evolution, 18:17623 (R;US) 

On a p-Adic metrical dimension of space, 18:17824 (R;RU) 

The fundamental group of the complement of complexified real 
arrangements, 18:17789 (R;XA) 

MATHEMATICS 
See also ALGEBRA 
GROUP THEORY 
MEASURE THEORY 
SET THEORY 
STATISTICS 





Development and testing of a Science and Engineering Fair 
Self-Help Development Program: Results of the pilot program 
in three middie schools, 18:18541 (R;US) 

Pre-college (Pre-engineering - Eight grade) summer Training in 
Science: Final report, 18:18537 (R;US) 

Some relative extensions and their integral bases, 18:17648 
(R;XA) 

[Issues affecting Mathematical Sciences]: Final report for the 
period ending July 14, 1989, 18:18572 (R;US) 

MATRICES 

See aiso S MATRIX 

A functional implementation of the Jacobi eigen-solver, 
18:18603 (R;US) 

A regional inverse eigenvalue problem: Solution with application 
in control theory, 18:17634 (R;XA) 

A summary of block schemes for reducing a general matrix to 
Hessenberg form, 18:18563 (R;US) 

Computing modified Newton directions using a partial Cholesky 
factorization, 18:18617 (R;US) 

On the real symmetric inverse eigenvalue problem, 18:17635 
(R;XA) 

[Applied and computational mathematics]: Foreign trip report, 
January 10-27, 1993, 18:18611 (R;US) 

MAXWELL DISTRIBUTION 

See BOLTZMANN STATISTICS 
MAXWELL STATISTICS 

See BOLTZMANN STATISTICS 


MAXWELL VELOCITY DISTRIBUTICN 
See BOLTZMANN STATISTICS 


MAXWELL-BOLTZMANN DISTRIBUTION 
See BOLTZMANN STATISTICS 


MAXWELL-BOLTZMANN STATISTICS 
See BOLTZMANN STATISTICS 
MEAN-FIELD THEORY 
Perturbative construction of the periodic orbits of the mean-field 
equations in nuclear physics, 18:18037 (R;FR;In French) 
Variational extensions of the time-dependent mean-field theory, 
18:17809 (R;FR;In French) 
MEASURE THEORY 
On the differentiability of central Cantor sets, 18:17709 (R;XA) 
MEASURING INSTRUMENTS 
See also BOLOMETERS 
CALORIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
FLUORIMETERS 
LYSIMETERS 
MOISTURE GAGES 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SPECTROMETERS 
THERMOCOUPLES 
THERMOMETERS 
VISCOSIMETERS 
Evaluation of thoron-daughter instruments, 18:17073 (R;US) 
Moored instrument for time series studies of primary production 
and other microbial rate processes: Progress report, 
18:17409 (R;US) 
Proceedings of the information exchange meeting on characteri- 
zation, sensors, and monitoring technologies, 18:15581 (R;US) 
Research and development of thermal-fluid measuring instru- 
ment: Final report, February 1989-February 1991, 18:16810 
(R;US) 
Tritium monitor and collection system, 18:15573 (PA;US) 
MEASURING METHODS 
See also ELLIPSOMETRY 
NDE standards for advanced ceramics, 18:16605 (RA;US) 
MEAT 
Irradiation of poultry meat and its products: A compilation of tech- 
nical data for its authorization and control, 18:17481 (R;XA) 
MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 


MEMBRANES 


MECHANICAL PROPERTIES 
See also CREEP 
FATIGUE 
FRACTURE PROPERTIES 
WEAR RESISTANCE 
Ceramic mechanical property test method development, 
18:16611 (RA;US) 
Data base and life prediction, 18:16591 (RA;US) 
Evaluation of caking additives for cokemaking, 18:15082 
(IA;JP;in Japanese) 
Materials design methodology, 18:16585 (RA;US) 
Optimization of silicon nitride ceramics, 18:16574 (RA;US) 
MECHANICAL SHAFTS 
Life testing of a low voltage air circuit breaker, 18:15859 (RA;US) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
Continuing the service of safety-related concrete structures in 
nuclear power plants, 18:16094 (R;US) 
Using size sensitivities to guide structural shape optimization, 
18:16764 (R;US) 
MECHANICAL VIBRATIONS 
Experiments on vibro-impact dynamics of loosely supported 
tubes under harmonic excitation, 18:16787 (R;FR) 
Neutron reflectometry with ROG and mechanical vibrations, 
18:17010 (R;NL) 
Non-linear vibrations induced by fluidelastic forces in tube bun- 
dies, 18:16788 (R;FR) 
Random excitation of heat exchanger tubes by two-phase 
cross-flows, 18:16789 (R;FR) 
SINBAD, a data base for PWR internals vibratory monitoring, 
18:15826 (R;FR) 
MECHANICS 
See also CLASSICAL MECHANICS 
DYNAMICS 
FLUID MECHANICS 
FRACTURE MECHANICS 
QUANTUM MECHANICS 
STATISTICAL MECHANICS 
Modeling the behavior of materials, 18:18217 (R;US) 
Simulation on coal model molecules using molecular dynamics 
and mechanics, 18:15125 (IA;JP;in Japanese) 
MEDICAL PERSONNEL 
Perception of the nuclear industry by general practitioner in 
Champagne-Ardennes (France), 18:16255 (R;FR;in French) 
MEDICAL SUPPLIES 
Hospital waste shredder test series at the DONLEE Pilot Test 
Facility: Final report, 18:16382 (R;US) 
MEDICINE 
See also NUCLEAR MEDICINE 
42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University, 
18:18549 (1;AT;in German, English) 
MEETINGS 
Proceedings of the 27th Coal Science Conference (1990), 
18:14834 (l;JP;in Japanese) 
MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
Allowance for severe accidents in design, 18:15812 (R;FR) 
MELTING POINTS 
Prediction of coal ash meiting temperature based on thermody- 
namics, 18:15109 (IA;JP;in Japanese) 
MEMBER STATES 
Communication received from the Member States of the Euro- 
pean Community regarding the provision of certain additional 
information on production, inventories and international trans- 
fers of nuclear material and on exports of certain relevant 
equipment and non-nuclear material, 18:15636 (R;XA) 
MEMBRANES 
See also PHOTOSYNTHETIC MEMBRANES 
Combined air stripper/membrane vapor separation systems: Fi- 
nal report (Volatile organic compounds), 18:15585 (R;US) 
Reduced fouling of ultrafiltration membranes via surface fluori- 
nation, 18:17479 (R;US) 
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MEMBRANES 


Reverse osmosis performance with solutions containing tri-n- 
butyl phosphate, 18:15517 (R;US) 

Silica membranes for hydrogen separation from coal gas: Quar- 
terly progress report, September 1, 1992—-November 30, 
1992, 18:15661 (R;US) 

MEMORY DEVICES 

[Computing in high energy physics]: Foreign trip report, 

September 19-27, 1992, 18:18565 (R;US) 
MERCURY 

An evaluation of mercury removal in the IDMS using the nitric 
acid flowsheet, 18:15560 (R;US) 

Analysis of mercury in environmental samples, 
(l;PE;In Spanish) 

As, Hg, Sb and Se determination in biological materials by neu- 
tron activation analysis, 18:16668 (I;BR) 

Decomposition of tetraphenylborate precipitates used to isolate 
Cs-137 from Savannah River Site high-level waste, 18:15514 
(R;US) 

Hg removal from SRTC laboratory waste using an in-tank ion 
exchange probe, 18:15538 (R;US) 

Release of PCB and mercury from fibre sediments, 18:17432 
(R;SE) 

Remediation of groundwater containing radionuclides and 
heavy metals using ion exchange and the AlgaSORB® 
biosorbent system: Final report, 18:15586 (R;US) 

Reverse osmosis performance with solutions containing tri-n- 
butyl phosphate, 18:15517 (R;US) 

MERCURY 190 
New results on superdeformed bands in Hg and TI nuclei, 
18:18024 (R;US) 
MESON EXCHANGE 
See BOSON-EXCHANGE MODELS 
MESON RESONANCES 
See MESONS 
MESON-BARYON INTERACTIONS 
Principles of gauge theory of real hadrons: 4. Interaction of 
hadrons in Lorentz-vector gauge theory, 18:17807 (R;RU) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also BEAUTY MESONS 
POMERANCHUK PARTICLES 
PSEUDOSCALAR MESONS 
VECTOR MESONS 
X-1935 MESONS 

A quark structure of hadrons and nuclei, 18:17867 (R;XA) 

On the hadron formation time in pion-nucleus interaction, 
18:17971 (R;RU) 

METABOLIC PATHWAYS 

See BIOLOGICAL PATHWAYS 
METAGALAXY 

See UNIVERSE 
METAL INDUSTRY 

AISI Direct Steelmaking Program: Annual technical report, Year 
ending November 30, 1992, 18:16455 (R;US) 

Energy and environmental issues in the steel industry, 18:16380 
(R;SE;In Swedish) 

Impact evaluation of an Energy $avings Plan project at Sather 
Manufacturing, 18:16368 (R;US) 

Recent trend of next generation 
18:16458 (IA;JP;in Japanese) 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988: Fiscal year 1992 annual report, 
18:16359 (R;US) 

METAL-METAL OXIDE BATTERIES 

Research and deveiopment of carbon black anodes for lithium 
secondary cells, 18:16177 (R;JP;in Japanese) 

Research and development of lithium secondary batteries for 
load conditioner use. 2.: Cycleability and power characteris- 
tics of 25Wh-class lithium/vanadium oxide prototype cells, 
18:16178 (R;JP;in Japanese) 

METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 


18:16676 


ironmaking technology, 
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Approach to extending the cycle life of lithium secondary bat- 
tery.: Effect of discharge current on cycle life and integrated 
capacity, 18:16176 (R;JP;in Japanese) 

Development of nickel/metal hydride secondary battery.: Modifi- 
cation of metal hydride for anode by mechanical treatment, 
18:16179 (R;JP;in Japanese) 

METALLOIDS 
See SEMIMETALS 


METALLURGY 

Applications of molten salts in reactive metals processing, 
18:16370 (R;US) 

Metallurgical sessions. Second ALAMET congress (held in) 
Buenos Aires, Argentina, 6-10 May 1991, 18:16469 (I;AR;In 
English, Spanish, Portuguese) 

METALS 

See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
ANTIMONY 
CADMIUM 
GALLIUM 
GERMANIUM 
INDIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
TRANSITION ELEMENTS 

A method of influence regions in the theory of vacancy swelling 
of metals, 18:16490 (R;UA;in Russian) 

About the influence of inert gas ion implantation on metal corro- 
sion stability: Review, 18:16470 (R;UA;In Russian) 

Analytical and experimental evaluation of joining silicon nitride 
to metal and silicon carbide to metal for advanced heat en- 
gine applications, 18:16583 (RA;US) 

Applications of molten salts in reactive metals processing, 
18:16370 (R;US) 

Coal liquefaction by mechano-chemical method.: Reaction of 
spherical metal in vibration reactor, 18:14837 (IA;JP;in Japan- 
ese) 

Discussion around the Steinberg-Cochran-Guinan model, 
18:16430 (R;FR;In French) 

Evaluation of polyaryl adhesives in elastomer-stainless steel 
joints, 18:16617 (R;US) 

Los Alamos, New Mexico trip report, December 9-10, [1952], 
18:15277 (R;US) 

Nanophase materials assembled from atom clusters, 18:16518 
(R;US) 

Phase 2 sampling and analysis plan, Quality Assurance Project 
Plan, and environmental health and safety plan for the Clinch 
River Remedial Investigation: An addendum to the Clinch 
River RCRA Facility Investigation plan: Energy Systems Envi- 
ronmental Restoration Program; Clinch River Environmental 
Restoration Program, 18:17410 (R;US) 

Some exact relations in the theory of radiation-induced segrega- 
tion in binary alloys, 18:16485 (IA;RU;In Russian) 

Targets for nuclear-physical investigations, 18:16497 (R;UA;In 
Russian) 

Uptake and localization of nutritive and potentially toxic minerals in 
ectomycorrhizas of forest trees, 18:17590 (RA;DE;ln German) 


METEOROLOGY 


Meteorological-climatological equipment of a research aircraft. 
Turbulent fluxes over ice and water. Final report, 18:17241 
(l;DE;In German) 

Sensitivity of dynamical quantities to horizontal resolution in a 
climate simulation with the ECMWF atmospheric general 
circulation model (cycle 33): Program for Climate Model Diag- 
nosis and intercomparison, 18:17286 (R;US) 

METHANATION 

Trend survey of the global environment adaptation type indus- 
trial technology.: Trend survey of global environment related 
studies (researches on measureds for reduction of environ- 
mental load of CO2), 18:16242 (R;JP;In Japanese) 





METHANE 

Catalytic oxidation of hydrocarbons by dinuclear iron com- 
plexes: Progress report, 18:15686 (R;US) 

Evaluation of HiPHES convective reformer design alternatives: 
Phase 2, Final issue, 18:15044 (R;US) 

Manual on measurement of methane and nitrous oxide emis- 
sions from agriculture, 18:16234 (R;XA) 

Methane fluxes from rice fields in China: Spatial and temporal 
variability and estimates of contributions to the global budget: 
Progress report, 18:17316 (R;US) 

Partial oxidation of ethane and ethylene in the presence and ab- 
sence of '5C labeled methane on reducible and non-reducible 
oxide catalysts, 18:15056 (R;US) 

Sulphur and carbon dioxide purification of biogas, 18:15691 
(R;SE;In Swedish) 

[The use of ceramic oxides as chemical catalysts for the conver- 
sion of methane to ethane]: Foreign trip report, January 
18—February 1, 1993, 18:16561 (R;US) 

METHANOL 

Continuous extraction of phenolic compounds from coal liquids, 
18:14996 (IA;JP;in Japanese) 

Design of complete conversion of brown coal by deashing pre- 
treatment, 18:15038 (IA;JP;In Japanese) 

Observations of soot in combustion of methanol/toluene spray 
flames, 18:15241 (R;US) 

METHANOL PLANTS 
Biofuel based coproduction of methanol and electric power: A 
survey study, 18:15688 (R;SE;in Swedish) 

METHYL ALCOHOL 

See METHANOL 
METHYL-FUEL 

See METHANOL 
METHYLACETYLENE 

See PROPYNE 
METHYLBENZENE 

See TOLUENE 
METROPOLITAN AREAS 

See URBAN AREAS 
MEXICAN TRIGA-MARK-3 REACTOR 

See TRIGA-3-SALAZAR REACTOR 
MEXICO 

Multi-Attribute Decision Theory methodology for pollution control 
measure analysis, 18:17267 (R;US) 

MHD CHANNELS 

Corrosion and arc erosion in MHD channels: Quarterly progress 
report, Aprit-June 1989, 18:16278 (R;US) 

Preparation of ceramic materials and elements for super-hot 
MHD electrodes, 18:16281 (R;IT) 

MHD GENERATOR CDIF 

MHD contractors’ review conference, 18:16275 (R;US) 

MHD seed recovery/regeneration, Phase 2: Technical progress 
report quarter ending November 27, 1992, 18:16277 (R;US) 

MHD GENERATOR CFFF 
MHD can clean up the environment, 18:16276 (R;US) 
MHD contractors’ review conference, 18:16275 (R;US) 
MHD GENERATORS 

DOE headquarters MHD/tuel celi support contract, 18:16295 
(RA;US) 

Description and first experimental results of micos, a test facility 
for magnetohydrodynamic and high temperature applications, 
18:16280 (R;IT) 

MHD contractors’ review conference, 18:16275 (R;US) 

MHD POWER PLANTS 

ENEA R&D program on Italian MHD power plants, 18:16279 
(R;IT) 

MICHELSON INTERFEROMETER 

Investigation of the coherent synchrotron radiation spectrum as a 
probe of charge dynamics: Progress report, 18:18142 (R;US) 

MICROBIAL ENHANCED OIL RECOVERY 
See MICROBIAL EOR 
MICROBIAL EOR 

Effects of selected thermophilic microorganisms on crude oils at 
elevated temperatures and pressures: Quarterly report, July 
1, 1992-September 30, 1992, 18:15206 (R;US) 


MILITARY EQUIPMENT 


Effects of selected thermophilic microorganisms on crude oils at 
elevated temperatures and pressures: Quarterly report, Octo- 
ber 1, 1992—December 31, 1992, 18:15207 (R;US) 

Enhanced oil recovery and applied geoscience research pro- 
gram: [Quarterly] report, October 1—-December 31, 1992, 
18:15216 (R;US) 

MICROBIAL FLORA 

See MICROORGANISMS 
MICROCEPHALY 

See MALFORMATIONS 
MICROFLORA 

See MICROORGANISMS 


MICROORGANISMS 
See also BACTERIA 
MYCOPLASMA 

Effects of selected thermophilic microorganisms on crude oils at 
elevated temperatures and pressures: Quarterly report, July 
1, 1992—September 30, 1992, 18:15206 (R;US) 

Effects of selected thermophilic microorganisms on crude oils at 
elevated temperatures and pressures: Quarterly report, Octo- 
ber 1, 1992—December 31, 1992, 18:15207 (R;US) 

SRP Baseline Hydrogeologic Investigation, Phase 3, 18:17318 
(R;US) 

MICROPROCESSORS 
Functional analysis of controbloc incidents, 18:15811 (R;FR) 
MICROSCOPES 

See also OPTICAL MICROSCOPES 

Phase zone plate based scanning x-ray microscope, 18:16971 
(RA;US) 

Soft x-ray laser microscope: Final report, 18:17166 (R;US) 

Solvent extraction of coal macerals, 18:15117 (IA;JP;In Japan- 
ese) 

[The Lecia 360 Scanning Electron Microscope (SEM) system]: 
Foreign trip report, February 12-17, 1993, 18:17046 (R;US) 

MICROSCOPY 
See also ELECTRON MICROSCOPY 
OPTICAL MICROSCOPY 

Atomic force microscopy obsrvation of coal, 18:15127 (IA;JP;in 

Japanese) 
MICROSPHERES 

Pitch based advanced carbon materials (resourceful utilization 
technologies of pitch), 18:14910 (IA;JP;in Japanese) 

Preparation of the separating agent of solid phase microparticle 
for radioimmunoassay, 18:17454 (R;CN;In Chinese) 

MICROSTRUCTURE 

Factors controlling gasification reactivity of coal at high tempera- 
ture, 18:14983 (IA;JP;in Japanese) 

Fracture behavior of toughened ceramics, 18:16595 (RA;US) 

MICROWAVE RADIATION 

See also RELICT RADIATION 

Optimization of HPM device parameters for maximum air trans- 
mission, 18:17217 (R;US) 

Superconducting submillimeter and millimeter wave detectors, 
18:18356 (R;US) 

Three-dimensional modeling of high energy microwaves and 
plasmas: Final report, 18:17738 (R;US) 

MICROWAVE TUBES 

See also BACKWARD WAVE TUBES 

Gyro instruments with formed magnetistatic field on the cy- 
clotron frequency harmonics, 18:18409 (R;UA;In Russian) 

MID-ATLANTIC REGION 

See USA 


MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIDWEST REGION 
See USA 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
The development of a parachute system for aerial delivery from 
high speed cargo aircraft, 18:17194 (R;US) 
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MILITARY FACILITIES 


MILITARY FACILITIES 

Economic analysis of operating alternatives for the South 
Vandenberg Power Plant at Vandenberg Air Force Base, Cali- 
fornia, 18:16398 (R;US) 

Fort Lewis natural gas and fuel oil energy baseline and effi- 
ciency resource assessment, 18:16348 (R;US) 

Geophysics: Building E5282 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 18:15579 (R;US) 

Geophysics: Building E5375 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 18:15580 (R;US) 

Natural gas cost for evaluating energy resource opportunities at 
Fort Stewart, 18:15245 (R;US) 

[Effectiveness and energy efficiency of the Utility and Energy 
Monitoring and Control System (UEMCS)]: Foreign trip report, 
September 18—October 3, 1992, 18:16396 (R;US) 

MILK 

Analysis of powdered milk by PIXE (Proton Induced X-ray Emis- 

sion), 18:16675 (1;MX;lIn Spanish) 
MILL TAILINGS 

Bentonite-amended soil special study: Phase 1 evaluation re- 

port, 18:16630 (R;US) 
Aerial Surveying 

Remote sensing to monitor uranium tailing sites: A review, 

18:15414 (R;CA) 
Coverings 

Alternative cover design: Finai report, 18:15600 (R;US) 

Bentonite-amended soils special study: Phase 2 evaluation re- 
port, 18:15602 (R;US) 

The effect of desiccation on UMTRA Project radon barrier mate- 
rials, 18:15601 (R;US) 

Drainage 

Accelerating transient drainage from UMTRA Project tailings 

piles, 18:15603 (R;US) 
Encapsulation 

Scoping session of the programmatic environmental impact 
statement for the uranium mill tailings remedial action project, 
18:15584 (R;US) 

Environmental Impacts 

Policy and procedures for classification of Class Ill groundwater 
at UMTRA Project sites: Final, 18:17412 (R;US) 

Review and analysis of proposed EPA groundwater standards 
for the UMTRA Project: Summary report (Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project), 18:17414 (R;US) 

Ground Disposal 

Accelerating transient drainage from UMTRA Project tailings 
piles, 18:15603 (R;US) 

Technical summary of geological, hydrological, and engineering 
studies at the Slick Rock Uranium Mill Tailings sites, Slick 
Rock, Colorado, 18:15605 (R;US) 

The effect of desiccation on UMTRA Project radon barrier mate- 
rials, 18:15601 (R;US) 

Hydrology 
Hydrology of Quirke and Panel uranium tailings basins, 
18:17420 (R;CA) 
Ice 
Frost evolution in tailings: Final report, 18:15413 (R;CA) 
Remedial Action 

1992 North Dakota Economic Impact Study for the Uranium Mill 
Tailings Remedial Action Project, Belfield and Bowman, North 
Dakota: Preliminary final report, 18:15604 (R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive Uranium Mill Tailings Site at Lowman, Idaho: Attachment 
1, Specifications and design drawings, LOW; Subcontract 
Documents: Bid schedule, special conditions, specifications, 
subcontract drawings: Final design for construction, Appendix 
B of the Cooperative Agreement, 18:15598 (R;US) 

Remedial action pian and site design for stabilization of the 
inactive Uranium Mill Tailings Site at Lowman, Idaho: Attach- 
ment 4, Water resources protection strategy: Final report, 
18:15599 (R;US) 

Stabilization 

Alternative cover design: Final report, 18:15600 (R;US) 

An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 
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Bentonite-amended soils special study: Phase 2 evaluation re- 
port, 18:15602 (R;US) 

Remedial action plan and final design for stabilization of the in- 
active uranium mill tailings at Green River, Utah: Volume 2A, 
Appendix D, Supplement, site characterization, Appendix E, 
Groundwater protection strategy: Final report, 18:15597 
(R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive Uranium Mill Tailings Site at Lowman, Idaho: Attachment 
1, Specifications and design drawings, LOW; Subcontract 
Documents: Bid schedule, special conditions, specifications, 
subcontract drawings: Final design for construction, Appendix 
B of the Cooperative Agreement, 18:15598 (R;US) 

MILLSTONE-2 REACTOR 
Criticality safety calculations for Region B of the Millstone Unit 
No. 2 Spent Fue! Pool, 18:16129 (R;US) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERALS 

See also CARBONATE MINERALS 

A comparative study of mineral matter transformation and ash 
deposition in the ACTC boiler simulation furnace and power 
stations, 18:15142 (IA;AU) 

Anion retention in soil: Possible application to reduce migration 
of buried technetium and iodine: Development of a field test, 
18:17346 (R;US) 

Application of FTIR emission spectroscopy to analysis of ther- 
mal transformations of coal minerals, 18:15138 (IA;AU) 

Application of FTIR spectroscopy and NMR studies to slag char- 
acterisation, 18:15140 (IA;AU) 

Factors controlling gasification reactivity of coal at high tempera- 
ture, 18:14983 (IA;JP;ln Japanese) 

Hot gas desulfurization capacity of iron oxide-based naturally 
occurring minerals, 18:14878 (IA;JP;in Japanese) 

Mineral matter in coal - the characterisation, transformation and 
effects on boiler deposit formation and boiler erosion, 
18:15139 (IA;AU) 

MINKOWSKI SPACE 

On local frame fields and fermion dynamics in space with non- 

trivial topologies, 18:17814 (R;UA) 
MINORITY GROUPS 

See also AMERICAN INDIANS 

Nuclear reactor operator training for disadvantaged Americans: 
Final report, March 1, 1984—November 30, 1992, 18:16011 
(R;US) 

MIRRORS 

Effect of binders on the damage threshold and refractive index 
of coatings prepared from colloidal suspensions, 18:17174 
(R;US) 

High flux and high quality FEL resonator mirrors: Final report, 
18:16845 (R;US) 

Whisper gallery mirrors reflectivities from 100 A to 500 A, 
18:17165 (R;US) 

MISGURNUS 
See FISHES 
MISSILES 

An experimental investigation of high-speed water-entry for full- 

size and scale-model pointed nose vehicles, 18:17196 (R;US) 
MIXED CARBIDE FUELS 

Radiation resistance of carbide based fuel materials, 18:16555 
(IA;RU;in Russian) 

Studies relating to construction materiais to be used in different 
options for head end treatment in reprocessing of mixed car- 
bide fuel of plutonium and uranium, 18:15316 (RA;XA) 

MIXED OXIDE FUELS 

Analytical chemistry methods for mixed oxide fuel, March 1985, 
18:15293 (R;US) 

Modifications of the burnup chains for advanced fuel calcula- 
tions, 18:15845 (RA;XA) 

Recent prospects of MOX fuel and strategy about nuclear fuel 
cycle, 18:15926 (R;CN;In Chinese) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO2 water moder- 
ated lattices, 18:15808 (R;FR) 





MIXING 
Flow analysis of scramjet engine combustor with three stream 
model, 18:16407 (IA;JP;in Japanese) 
MIXTURES 
See also BINARY MIXTURES 
SLURRIES 

Characteristic nature of powdery mixture of the coal liquefaction 
residue and coal, 18:15103 (IA;JP;In Japanese) 

Characterization challenges for re-classifying mixed wastes, 
18:15448 (R;US) 

Composition dependence of fluid thermophysical properties: 
Theory and modeling: Progress report, 18:16702 (R;US) 

Coprocessing of coal-derived oil and petroleum gas oil over 
ruthenium promoted molybdate catalysts, 18:14904 (IA;JP;in 
Japanese) 

Life cycle cost analysis changes mixed waste treatment program 
at the Savannah River Site: Revision 1, 18:15507 (R;US) 

New generation of group contribution and equation-of-state 
models: Annual report, 1992, 18:16696 (R;US) 

Rapid pyrolysis of coals in down-flow reactor.: Combustion of 
Taiheiyo-coal char and sand mixture, 18:14879 (IA;JP;In 
Japanese) 

Study on the combustion of hydrogen jet in hydrogen engine, 
18:16403 (IA;JP;in Japanese) 

MM-0011 
See NICKEL BASE ALLOYS 
MOCHOVCE-1 REACTOR 
Proceedings of the 1st French-Czechoslovak conference on en- 
ergy utilization, 18:15790 (R;CS;In Czech, Slovak) 

MODELS (FLOW) 

See FLOW MODELS 
MODELS (FUNCTIONAL) 

See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SHELL) 

See SHELL MODELS 
MOESSBAUER EFFECT 

Latin American conference on the applications of the Moess- 
bauer effect, 18:16671 (1;AR) 

MOISTURE 

Wetting front instability in an initially wet unsaturated fracture 

(Yucca Mountain Project), 18:17610 (R;US) 
MOISTURE GAGES 
Calibration and evaluation of neutron moisturemeter, 18:17066 
(R;CN) 
MOLDAVITES 
See TEKTITES 
MOLDS 
See FUNGI 
MOLECULAR BIOLOGY 

Molecular Approaches to EcoSystems Research (MAESR): A 
new initiative for the US Department of Energy, 18:17440 
(R;US) 

MOLECULAR MODELS 
Simulation of carbon gasification using computer, 18:15010 
(IA;JP;In Japanese) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 

Changes in molecular composition of flash pyrolysis tar by sec- 
ondary reaction, 18:15020 (IA;JP;in Japanese) 

Coal chemical! structure estimated from random movement of 
carbon, hydrogen and oxygen, 18:15104 (IA;JP;In Japanese) 

Hydrocarbons and organosulfur compounds in Miike coal ex- 
tract and structural correlation with Miike coal hydrogenation 
oil, 18:14895 (IA;JP;in Japanese) 


Structural change of Yallourn coal under mild hydrotreatment, . 


18:15031 (IA;JP;in Japanese) 


MONOCHROMATORS 


MOLECULAR WEIGHT 
Elution behavior of coal extracts in the size exclusion chro- 
matography with pyridine as a mobile phase, 18:15096 
(IA;JP;in Japanese) 
MOLECULES 
Dynamical analysis of highly excited molecular spectra: Progress 
report, January 1, 1992—August 27, 1992, 18:16700 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
ANL's research and development of alternative components for 
MCFCs, 18:16289 (RA;US) 
An update of ERC’s carbonate fuel cell development program, 
18:16286 (RA;US) 
Effects of coal-derived trace species on the performance of car- 
bonate fuel cells, 18:16290 (RA;US) 
Fuel cell stationary power commercialization overview, 
18:16288 (RA;US) 
Hot gas desulfurization with sorbents containing mixed metal 
oxides, 18:15747 (R;US) 
Impact of protective oxides on cathode-side resistances in 
MCFCs, 18:16291 (RA;US) 
MCFC diagnostics: HC/ detection, 18:16293 (RA;US) 
Simulated coal gas MCFC power piant system verification, 
18:16287 (RA;US) 
Understanding of carbonate fuel cell resistance issues for per- 
formance improvement, 18:16292 (RA;US) 
MOLYBDENUM 
An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 
Behaviour of elements of interstitial phases in molybdenum, 
18:16483 (IA;RU;In Russian) 
Effects of catalyst concentration on coal conversion. 2.: Case of 
Mo catalyst, 18:15026 (IA;JP;in Japanese) 
Hydrotreating the native bitumen from the Whiterocks tar sand 
deposit, 18:15258 (R;US) 
Influence of dimension-energy factor on mass transfer under ion 
implantation of two-layer films, 18:16478 (IA;RU;in Russian) 
Magnetic susceptibility of V, Cr, Mn and Mo: Magnetism in Cr 
and Mn, 18:16466 (R;XA) 
Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report, July-September 1992, 18:15067 (R;US) 
MOLYBDENUM 92 TARGET 
[Reaction mechanism of the emission of complex fragments]: 
Foreign trip report, October 10-28, 1992, 18:18129 (R;US) 
MOLYBDENUM COMPLEXES 
Hydrogenation of iron impregnated coals by ion exchange, 
18:14864 (IA;JP;in Japanese) 
MOLYBDENUM SILICIDES 
On fragile-plastic transition in silicides of refractory metals, 
18:16486 (R;UA;in Russian) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCARBOXYLIC ACIDS 
See also ACRYLIC ACID 
[Radioiodinated free fatty acids in nuclear cardiology]: Foreign 
trip report, February 4-14, 1993, 18:17464 (R;US) 
MONOCHROMATORS 
A novel monochromator for high heat-load synchrotron x-ray ra- 
diation, 18:16951 (RA;US) 
ANSYS program and re-validation of the thermal analysis of the 
Cornell silicon crystal, 18:16955 (RA;US) 
Diamond monochromator for high heat flux synchrotron x-ray 
beams, 18:16977 (R;US) 
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MONOCHROMATORS 


High heat load performance of an inclined crystal monochroma- 
tor with liquid gallium cooling on the CHESS-ANL undulator, 
18:16952 (RA;US) 

Misalignment sensitivity of an inclined crystal monochromator, 
18:16954 (RA;US) 

Raytracing results for beamline 6.1, 18:16983 (R;GB) 

The inclined monochromator for high power synchrotron x-ray 
beams, 18:16950 (RA;US) 

MONOCLONAL ANTIBODIES 

Detection of activated platelets using activation-specific mono- 

clonal antibody (SZ-51) in clinical disorders, 18:17453 (R;CN) 
MONOCRYSTALS 

See also WHISKERS 

Acoustic method for efficiency determination of beam deflection 
by bent crystal, 18:18248 (IA;RU;in Russian) 

Interference effects in the process of electron-positron pair co- 
herent production by a high energy photon in atom chain and 
crystal plane potentials, 18:18284 (IA;RU;In Russian) 

Program-apparatus complex for investigation of x- and +- 
radiations generated by relativistic electrons in crystals, 
18:17118 (R;UA;in Russian) 

Resonance coherent excitation of hydrogen-likely heavy ions at 
relativistic energies, 18:18246 (IA;RU;In Russian) 

MONTAN WAXES 

See WAXES 

MOON 

Optimal configuration analysis for the Robotic All-Terrain Lunar 

Exploration Rover, 18:16778 (R;US) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 

Proceedings of the ninth annual coal-fueled heat engines, ad- 

vanced pressurized fluidized-bed combustion (PFBC), and 


gas stream cleanup systems contractors review meeting, 
18:15176 (R:US) 


Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 2, 
18:15055 (R;US) 

Proceedings of the twelfth annual gasification and gas stream 
cleanup systems contractors review meeting: Volume 1, 
18:15054 (R;US) 

MORTALITY 

(Draft) Community air pollution and mortality: Analysis of 1980 

data from US metropolitan areas, 18:17224 (R;US) 
MOSFET 

Properties of SIMOX and related systems, 18:17160 (R;FR) 

Thermoelectric coefficients of silicon mosfets in quantizing mag- 
netic field, 18:18205 (R;XA) 

MOTORS 

MOTORDATVER2.0: Motor Current Data Collection System, 

18:18585 (CM;US) 
MOUND LABORATORY 
Tritium consolidation comparison study: 
18:15587 (R;US) 
MU SR 
See MUON SPIN RELAXATION 
MUCOPROTEINS 

New carbohydrate-based materials: Progress report, Septem- 

ber 25, 1991—November 24, 1992, 18:16628 (R;US) 
MULTIPHASE FLOW 

TOUGH2: Unsaturated Groundwater and Heat Transport 

Model, 18:18578 (CM;US) 


[Fossil fuel multiphase flow sciences]: Foreign trip report, De- 
cember 4-14, 1992, 18:15159 (R;US) 
[Multiphase flows in fossil processes]: Foreign trip report, De- 
cember 4-14, 1992, 18:15158 (R;US) 
MULTIPLE PRODUCTION 
See also PIONIZATION 


Resonance decays and partial coherence in Bose-Einstein cor- 
relations, 18:17954 (R;DE) 


MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 


Risk analysis, 
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MUNICIPAL WASTES 

Data summary of municipal solid waste management alterna- 
tives: Volume 1, Report text, 18:16385 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 10, Appendix H: Anaerobic digestion of MSW, 
18:16393 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 11, Alphabetically indexed bibliography, 
18:16394 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 12, Numerically indexed bibliography, 18:16395 
(R;US) : 

Data summary of municipal solid waste management alterna- 
tives: Volume 3, Appendix A: Mass burn technologies, 
18:16386 (R;US) 

Data summary of municipal solid waste management alternatives: 
Volume 4, Appendix B: RDF technologies, 18:16387 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 5, Appendix C, Fluidized-bed combustion, 
18:16388 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 6, Appendix D, Pyrolysis and gasification of 
MSW, 18:16389 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 7, Appendix E — Material recovery/material 
recycling technologies, 18:16390 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 8, Appendix F, Landfills, 18:16391 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 9, Appendix G: Composting, 18:16392 (R;US) 

MUON REACTIONS 

Target dependence of R measured in deep inelastic muon scat- 

tering, 18:18082 (R;FR) 
MUON SPIN RELAXATION 
Stroboscopic technique of uSR measurements at JINR pha- 
sotron, 18:18201 (R;RU;In Russian) 
MUON SPIN RESONANCE 
See MUON SPIN RELAXATION 
MUON SPIN ROTATION 
See MUON SPIN RELAXATION 
MUON-CATALYZED FUSION 

Investigations and calculations toward increasing the efficiency 
of muon catalyzed fusion: Finai report, May 1, 1989- 
November 30, 1989, 18:18382 (R;US) 

Isotope exchange reactions in hydrogen mixtures, 18:18410 
(R;PL) 

MUONIC MOLECULES 

On the classification scheme for resonant states of muonic 

molecules, 18:18200 (R;RU) 
MUONIUM 


Muonium acoustic resonance in a-quartz, 18:18202 (R;RU;in 
Russian) 


MUONS 
Selected problems in experimental intermediate energy physics: 
Progress report (Dept. of Physics, Univ. of Houston), 
18:18091 (R;US) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGENIC PATHWAYS 
See BIOLOGICAL PATHWAYS 
MUTATION INDUCTION PATHWAYS 
See BIOLOGICAL PATHWAYS 
MYCOPLASMA 
Molecular mapping of chromosomes 17 and X: Progress report, 
18:17448 (R;US) 
MYLAR 
Near Term Kinetic Energy Anti-Satellite Weapon System (KE- 
ASAT WS) Program: 1991 electric gun tests, test and 
analysis report: M1 test series, 18:17218 (R;US) 
MYOGLOBIN 


Protein response to ligation reactions in myoglobin, 18:17443 
(R;US) 





N*BARYONS 

Photoproduction of nucleon resonances and their structure, 
18:17969 (R;UA;In Russian) 

Potential quark model for stationary states of non-strange 
baryons, 18:17884 (R;UA;in Russian) 

N*RESONANCES 
See N*BARYONS 
N-1440 BARYONS 
Radial excitation of the P,;(1440 MeV) resonance and the com- 
pressibility of the nucleon, 18:18083 (R;FR) 
N-1470 RESONANCES 
See N-1440 BARYONS 
NAI DETECTORS 
Four-detector spectrometer for investigating complex cascade 
y-decay, 18:17104 (R;RU) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 

Fundamental studies for NEDOL process improvement, 
18:14993 (IA;JP;ln Japanese) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report, July-September 1992, 18:15067 (R;US) 

Secondary co-refining of petroleum and coal distillates, and the 
evaluation of coal cleaning in coal liquefaction, 18:15087 (R;FR) 

Solvent de-ashing of CLB. 5.: Continuous de-ashing with coal- 
derived naphtha, 18:14907 (IA;JP;in Japanese) 

NAPHTHALENE 

Application of surfactant to in situ bioremediation, 18:17311 
(R;US) 

Catalyic dealkylation of alkylnaphthalenes and coal derived oil 
with steam, 18:14867 (IA;JP;in Japanese) 

Energy saving of crude iight oil distillation plant, 18:15072 
(IA;JP;in Japanese) 

Solvent effect on hydrocracking and pyrolysis of dinaphthylalka- 
nes, 18:14838 (IA;JP;in Japanese) 

Studied on PSU recycle solvent.: Fine analysis of naphthalene 
derivatives, 18:14931 (IA;JP;in Japanese) 

NAPHTHENES 
See HYDROAROMATICS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See US NIPER 
NATIONAL PROGRAM PLANS 
See US NATIONAL PROGRAM PLANS 
NATIONAL RADIOLOGICAL PROTECTION BOARD 
See NRPB 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 

An experimental study on two-phase flow pattern in low pres- 
sure natural circulation system, 18:16790 (R;CN;In Chinese) 

Flashing in riser and its effect on flow stability in natural circula- 
tion system, 18:15961 (R;CN;In Chinese) 

NATURAL GAS 

See also LIQUEFIED NATURAL GAS 

Fort Lewis natural gas and fuel oil energy baseline and effi- 
ciency resource assessment, 18:16348 (R;US) 

Fuel staging tests at the Kymijaervi power plant, 18:15194 (R;Fl) 

Greenhouse gas emissions from high demand, natural gas- 
intensive energy scenarios, 18:15155 (R;AT) 

Gulf of Mexico Sales 142 and 143: Central and western plan- 
ning areas: Final Environmental Impact Statement: Volume 2, 
Sections IV.D-IX, 18:15237 (R;US) 

Gulf of Mexico Sales 142 and 143: Central and western plan- 
ning areas: Final Environmental Impact Statement: Volume 1, 
Sections H-IV.C, 18:15236 (R;US) 


NEON IODIDES 


Gulf of Mexico Sales 142 and 143: Central and western plan- 
ning areas: Final Environmental Impact Statement: Volume 2, 
Sections IV.D—IX, 18:15237 (R;US) 

Gulf of Mexico Sales 142 and 143: Central and western plan- 
ning areas: Final Environmental Impact Statement: Volume 1, 
Sections I-IV.C, 18:15236 (R;US) 

Long term options for energy supply and demand side manage- 
ment, 18:16263 (IA;ES) 

Natural gas cost for evaluating energy resource opportunities at 
Fort Stewart, 18:15245 (R;US) 

Plan for an Advanced Turbine Systems Program, 18:15752 
(R;US) 

Potential site study for the Cowlitz Cogeneration project, 
18:16381 (R;US) 

The development of a natural gas-fired combustor for direct-air 
heaters, 18:16826 (R;US) 

Winter fuels report, week ending February 26, 1993 (Contains 
glossary), 18:15232 (R;US) 

NATURAL GAS APPLIANCES 

See GAS APPLIANCES 

NATURAL GAS DEPOSITS 

See also NATURAL GAS FIELDS 

Development of natural gas from multiple geologic strata, 
18:15242 (R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 

Blowout revegetation on pipeline rights-of-way in the Texas Pan- 
handle: Final report, June 1985—-November 1990, 18:15248 
(R;US) 

Pipeline corridors through wetlands, 18:15246 (R;US) 

NATURAL GAS FIELDS 

Subsea system commissioning, 18:15243 (R;NO) 

The Norsk Hydro implementation of mechanical completion for 
the Oseberg project (Continental shelf), 18:15233 (R;NO) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS WELLS 

Natural gas productive capacity for the lower 48 states, 1982— 

1998, 18:15244 (R;US) 
NATURAL URANIUM 
URANIUM 1991 resources, production and demand, 18:15267 
(R;XN) 
NAVAL PETROLEUM RESERVE 
See US NAVAL PETROLEUM RESERVES 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

Linear study of Kelvin-Helmholtz instability for a viscous com- 

pressible fluid, 18:18366 (R;FR;In French) 
NEA 
NEA activities in 1991. 20. Annual report of the OECD Nuclear 
Energy Agency, 18:18554 (R;XN;in French, English) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM 

Extraction chromatography of neodymium by an organophos- 
phorous extractant supported on various polymeric resins, 
18:15323 (R;US) 

NEODYMIUM OXIDES 
Crystal field in NdgCuO,, 18:18235 (R;RU;In Russian) 
NEON 20 BEAMS 

Diagnostics of a multicharged heavy ion beam with the help of 

microparticle distributed target, 18:17018 (R;RU;in Russian) 
NEON 20 TARGET 

Observation of parton fragmentation in anti p®°Ne reactions at 

607 MeV/c, 18:17996 (R;NO) 
NEON CHLORIDES 

Quantum dynamics of X2BC van der Waals clusters, 18:18163 

(R;US) 
NEON IODIDES 

Quantum dynamics of X2BC van der Waals clusters, 18:18163 

(R;US) 
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NEON IONS 


NEON IONS 
Measurement of 1s2s°S,-is2p°P.> intervals in helium-like 
neon, 18:18184 (R;US) 
Ne®* ion coherent excitation in Au crystal - computer experi- 
ment, 18:18245 (IA;RU;In Russian) 
NEOPLASMS 
See also GLIOMAS 
Research in radiobiology: Final report of work in progress in im- 
munobiology of experimental host-tumor relationships, 
18:17509 (R;US) 
NEPTUNE REACTOR 
Boil-off experiments with the EIR-NEPTUN Facility: Analysis 
and code assessment overview report, 18:16079 (R;US) 
NEPTUNIUM 
Removal of actinide elements from high level radioactive waste by 
trialkylphosphine oxide (TRPO): Cascade extraction verifica- 
tion with synthetic HAW solution, 18:15300 (R;CN;in Chinese) 
Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;In French) 
NEPTUNIUM 237 
Behaviour of neptunium in deep groundwater environments, 
18:15561 (R;Fl) 
internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:18126 (R;UA;In Russian) 
Transport of neptunium through Yucca Mountain tuffs, 18:15418 
(R;US) 
NEPTUNIUM ALLOYS 
Magnetic and electronic properties of some actinide intermetal- 
lic compounds, 18:16472 (R;IL;In Hebrew) 
NET TOKAMAK 
Cable-in-conduit Nb3Sn conductor for EURATOM-ENEA 12T 
wind-and-react magnet, 18:18506 (R;IT) 
Energy self-shiekding and SED/SAD effects in sensitivity calicu- 
lations of a NET shielding blanket, 18:18500 (R;NL) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
Heuristic study of Kohonen networks, 18:18576 (R;IT) 
Neural network simulations on massively parallel computers: 
Applications in chemical physics, 18:18161 (R;US) 
Neural networks for sensor validation and plant-wide monitor- 
ing, 18:16013 (R;NL) 
NEUTRAL PARTICLES 
Photoproduction of hypothetic neutral particle in oriented 
monocrystals, 18:18275 (IA;RU;In Russian) 
NEUTRAL-PARTICLE TRANSPORT 
See also NEUTRON TRANSPORT 
An adaptive weighted diamond differencing method for three- 
dimensional, XYZ geometry, 18:18158 (R;US) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRINO OSCILLATION 
Observation of the exclusive nuclear _— excitation 
vet+'*C-+'*Ng.s.+e- in the KARMEN detector, 18:18123 
(R;DE;in German) 
NEUTRINO REACTIONS 
Observation of the exclusive nuclear _— excitation 
ve+'*C—'2Ng.5.+e- in the KARMEN detector, 18:18123 
(R;DE;In German) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 
Beta decay anomalies and the 17-keV conundrum, 18:17991 
(R;US) 
Heavy neutrinos, 18:18005 (RA;DE) 
Oblique radiative corrections from Majorana neutrinos, 
18:17860 (R;DE) 
The two types of the neutrinoless 66 decay, 18:18057 (R;UA) 
NEUTRON ABSORBERS 
See also BURNABLE POISONS 
Benchmarking the calculational model for gadolinium pins in 
square and hexagonal lattice assemblies, 18:16074 (RA;XA) 
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NEUTRON ACTIVATION ANALYSIS 

Nuclear analysis software. Pt. 1: Spectrum transfer and refor- 

matting (SPEDAC), 18:17091 (1;XA) 
NEUTRON BEAMS 

Nuclear scattering of polarized neutron by crystal with polarized 
nucleus in presence of surface diffraction, 18:18147 (R;XA) 
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Utilization of filtered neutron beams at Dalat nuclear research 
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development, 18:15647 (R;US) 

Advanced Neutron Source operating philosophy, 18:15648 
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Neutron transport on the connection machine, 
(R;FR;In French) 

Qualification and improvement of iron ENDF/B-VI and JEF-2 
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nounced nuclear tests, October 1990-September 1991, 
18:17209 (R;US) 

Using environmental tracers to estimate recharge through an 
arid basin, 18:15463 (R;US) 

NEW BRUNSWICK 
Radiogenic age and isotopic studies: Report 3, 18:17333 (R;CA) 
Radiogenic age and isotopic studies: Report 4, 18:17334 (R;CA) 
NEW ENGLAND 
See USA 
NEW MEXICO 

Cultural resources regulatory analysis, area overview, and as- 
sessment of previous Department of Energy and Kirtland Air 
Force Base inventories for Sandia National Laboratories, New 
Mexico, 18:16213 (R;US) 

NEWFOUNDLAND 
Radiogenic age and isotopic studies: Report 4, 18:17334 (R;CA) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 

Change of Cu,Ni,Fe sample surface topography depending on 
radiation dose of He and Ar ion polyenergetic beam in the 5- 
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Hydrotreating the native bitumen from the Whiterocks tar sand 
deposit, 18:15258 (R;US) 

Interfacial chemistry in solvent extraction systems: Progress re- 
port, June 1, 1991—May 31, 1992, 18:16658 (R;US) 

Nickel-plated uranium for development work, 18:16457 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report, July-September 1992, 18:15067 (R;US) 

Study of structural changes at interface specimens with thin films 
on the surface on annealing, 18:16484 (IA;RU;in Russian) 

Use of charged particle accelerators for imitation and study of ir- 
radiation influence on mechanical properties of nuclear and 
thermonuclear reactor materials: Part 2, 18:16487 (R;UA;in 
Russian) 

NICKEL 58 TARGET 

Two-proton correlations from heavy-ion collisions: Determining 
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[Applications of high-resolution gamma spectroscopy in studies 
of atomic collisions and nuclear lifetimes]: Foreign trip report, 
September 27—October 8, 1992, 18:18193 (R;US) 

NITROGEN 15 TARGET 

Polarization characteristics in the «-meson photoproduction on 
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Krakow Clean Fossil Fuels and Energy Efficiency Program, 
18:15162 (R;US) 

Reducing emissions from uranium dissolving, 18:15436 (R;US) 

Removal of NOx by injection of ammonia, 18:17229 (IA;JP;in 
Japanese) 

Scandinavian plants with NO, control installations, 18:15776 
(R;SE) 

NITROUS OXIDE 

Manual on measurement of methane and nitrous oxide emis- 
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United States, United Kingdom and Canada]: Foreign trip re- 
port, February 19-26, 1993, 18:17510 (R;US) 
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uefaction, 18:14886 (IA;JP;In Japanese) 
Solvents 

Behavior of heavy soluble fraction in the initial stage of coal liq- 

uefaction, 18:14886 (IA;JP;In Japanese) 
Temperature Dependence 

Behavior of heavy soluble fraction in the initial stage of coal liq- 

uefaction, 18:14886 (IA;JP;in Japanese) 





Tetrahydrofuran 

Behavior of heavy soluble fraction in the initial stage of coal liq- 

uefaction, 18:14886 (IA;JP;in Japanese) 
Time Dependence 
Behavior of heavy soluble fraction in the initial stage of coal liq- 
uefaction, 18:14886 (IA;JP;In Japanese) 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS 

Analysis of deposits in brown coal liquefaction pilot plant at Aus- 

tralia, 18:14970 (IA;JP;in Japanese) 
ORGANIC INSULATORS 

Aging and condition monitoring of Class 1E cables, 18:15993 

(R;US) 
ORGANIC MATTER 

See also PEAT 

Composition of hydrogenated products of natural organic re- 
sources, 18:14906 (IA;JP;in Japanese) 

ORGANIC NITROGEN COMPOUNDS 

See also AMIDES 

AZINES 
PORPHYRINS 

Solvent extraction of nitrogen compounds from coal tar fraction. 
6, 18:14883 (IA;JP;in Japanese) 

[National Institute for Petroleum and Energy Research] monthly 
progress report, January 1993, 18:15223 (R;US) 

ORGANIC OXYGEN COMPOUNDS 

See also EPOXIDES 

ETHERS 

Studies on brown coal liquefaction. 16.: Behavior of brown coal 
during liquefaction in the preheater and each reactor of the pi- 
lot plant, 18:15003 (IA;JP;In Japanese) 

ORGANIC PHOSPHORUS COMPOUNDS 

Chromatographic analysis of organophosphorus extracting 
agents: TBP,D2EHPA and TOPO determination by gas- 
phase chromatography, 18:16692 (R;DZ) 

Removal of actinide elements from high level radioactive waste by 
trialkylphosphine oxide (TRPO): Cascade extraction verifica- 
tion with synthetic HAW solution, 18:15300 (R;CN;in Chinese) 

Removal of actinide elements from high level radioactive waste 
by trialkylphosphine oxide (TRPO): The stripping of actinide 
elements from loaded organic phase, 18:15351 (R;CN;In Chi- 
nese) 

ORGANIC POLYMERS 
See also COPOLYMERS 
POLYAMIDES 
POLYVINYLS 
RESINS 

Improving reservoir conformance using gelled polymer systems: 
First quarterly report, September 25, 1992—December 24, 
1992, 18:15212 (R;US) 

Technological innovation in the plastics industry and its influ- 
ence on the environmental problems of plastic waste. Report 
on substitution of virgin plastics by recycled materials, 
18:16361 (R;FR) 

ORGANIC SILICON COMPOUNDS 

See also SILANES 

Photoconductivity measurements of x-ray absorption fine struc- 
tures in liquids in the soft x-ray region: Si and Cl K-edge, 
18:16716 (R;US) 

ORGANIC SOLVENTS 
Alkanes 

Factors influence to the synergistic oil production for coprocess- 

ing, 18:14928 (IA;JP;In Japanese) 
Anthracene 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 

Aromatics 

Factors influence to the synergistic oil production for coprocess- 

ing, 18:14928 (IA;JP;in Japanese) 


ORGANIC SOLVENTS 
Organic Nitrogen Compounds 


Binary Mixtures 

Liquefaction behavior of Illinois No.6 coal in UCT solvent, 

18:14842 (IA;JP;in Japanese) 
Carbon 

Evaluation of the PSU recycle solvent as hydrogen donor, 

18:14932 (IA;JP;In Japanese) 
Chemical Composition 

Evaluation of the PSU recycle solvent as hydrogen donor, 

18:14932 (IA;JP;ln Japanese) 
Coal Liquids 

Studied on PSU recycle solvent.: Fine analysis of naphthalene 

derivatives, 18:14931 (IA;JP;in Japanese) 
Condensed Aromatics 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;in Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;ln Japanese) 

Critical Temperature 

Liquefaction behavior of Illinois No.6 coal in UCT solvent, 

18:14842 (IA;JP;In Japanese) 
Cyclohexanol 

Liquefaction behavior of Illinois No.6 coal in UCT solvent, 

18:14842 (IA;JP;In Japanese) 
Decalin 

Coprocessing of coaV/heavy oil using syngas.: Effect of catalyst 

support, 18:15029 (IA;JP;in Japanese) 
Decane 

Coprocessing of coal/heavy oil using syngas.: Effect of catalyst 

support, 18:15029 (IA;JP;in Japanese) 
Dittusion 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 

tion under pyrolysis conditions, 18:15034 (IA;JP;in Japanese) 
Dispersions 

Roles of non-donor solvent in the hydrogen transferring liquefac- 

tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 
Diversification 

Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Hydrogen 

Evaluation of the PSU recycle solvent as hydrogen donor, 

18:14932 (IA;JP;In Japanese) 
Hydrogen Transfer 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;In 
Japanese) 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 
tion under pyrolysis conditions, 18:15034 (IA;JP;In Japanese) 

Optimization of reaction conditions at each stage in the two-stage 
liquefaction of brown coal, 18:14921 (IA;JP;In Japanese) 

Roles of non-donor solvent in the hydrogen transferring liquefac- 
tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 

Studies on the catalyst for coal liquefaction in a hydrogen-donor 
solvent (discussion of hydrogen transfer mechanism using 
coal model compounds), 18:15023 (IA;JP;in Japanese) 

Suppression of retrogressive reaction of coals during heat treat- 
ments at low temperatures, 18:15030 (IA;JP;In Japanese) 

impregnation 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 
tion under pyrolysis conditions, 18:15034 (IA;JP;in Japanese) 

Naphthalene 

Studied on PSU recycle solvent.: Fine analysis of naphthalene 
derivatives, 18:14931 (IA;JP;in Japanese) 

Studies on the catalyst for coal liquefaction in a hydrogen-donor 
solvent (discussion of hydrogen transfer mechanism using 
coal model compounds), 18:15023 (IA;JP;In Japanese) 

Organic Nitrogen Compounds 

Liquefaction of solvent swolien coal by supercritical fluid extrac- 

tion under pyrolysis conditions, 18:15034 (iA;JP;In Japanese) 
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ORGANIC SOLVENTS 
Polymerization 


Polymerization 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 

tion under pyrolysis conditions, 18:15034 (IA;JP;in Japanese) 
Process Development Units 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Pyrene 

Roles of non-donor solvent in the hydrogen transferring liquefac- 

tion of Australian brown coal, 18:14843 (IA;JP;in Japanese) 
Pyridine 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 

tion under pyrolysis conditions, 18:15034 (IA;JP;in Japanese) 
Recycling 

Evaluation of the PSU recycle solvent as hydrogen donor, 
18:14932 (IA;JP;in Japanese) 

Studied on PSU recycie solvent.: Fine analysis of naphthalene 
derivatives, 18:14931 (IA;JP;in Japanese) 

Residues 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 

tion under pyrolysis conditions, 18:15034 (IA;JP;In Japanese) 
Swelling 

Roles of non-donor solvent in the hydrogen transferring liquefac- 

tion of Australian brown coal, 18:14843 (IA;JP;In Japanese) 
Tetralin 

Coprocessing of coal/heavy oil using syngas.: Effect of catalyst 
support, 18:15029 (IA;JP;in Japanese) 

Liquefaction of a coal under relatively mild temperature. 2.: Liq- 
uefaction with hydrogenated anthracen oil and anthracen oil, 
18:15035 (IA;JP;in Japanese) 

Liquefaction of solvent swollen coal by supercritical fluid extrac- 
tion under pyrolysis conditions, 18:15034 (IA;JP;In Japanese) 

Studies on the catalyst for coal liquefaction in a hydrogen-donor 
solvent (discussion of hydrogen transfer mechanism using 
coal model compounds), 18:15023 (IA;JP;in Japanese) 

Time Dependence 

Evaluation of the PSU recycle solvent as hydrogen donor, 

18:14932 (IA;JP;ln Japanese) 
Water 

Liquefaction behavior of Illinois No.6 coal in UCT solvent, 

18:14842 (IA;JP;in Japanese) 
ORGANIC SULFUR COMPOUNDS 

Chloromethy! chlorosulfate as a voltage delay inhibitor in lithium 
cells, 18:16180 (PA;US) 

Determination of sulfur compounds in coal by mass spectrome- 
try, correlated with XANES and XPS, 18:15100 (R;US) 

Toward organic defulfurization, 18:15102 (R;US) 

ORGANIC WASTES 

Bench-scale operation of the DETOX wet oxidation process for 

mixed waste, 18:15381 (R;US) 
ORNL 

Criticality safety studies for the storage of waste from nuclear 
fuel service in Intercell Storage Wells 2 and 3 of Building 
3019, 18:15435 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 2, Appendices, 18:16219 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 1, Main report, 18:16218 (R;US) 

Underground Storage Tank: Integrated demonstration partici- 
pant site characteristic summary, 18:15489 (R;US) 

OSCILLATIONS (PLASMA) 

See PLASMA WAVES 

OSCILLATORS 

Numerical simulation of sidebands in free electron laser oscilla- 
tors, 18:16833 (R;CN;in Chinese) 

OSIRIS REACTOR 

Isabelle 1: 


Irradiation loop specialized in power ramps, 
18:16048 (R;FR;In French) 
Osiris reactor: Opera irradiation loop, 18:16047 (R;FR;In French) 
OSLO CYCLOTRON 
A CAMAC 32-channel pile-up detection and rejection module, 
18:17128 (R;NO) 
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OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OXETANE 
See ETHERS 


OXIDASES 
See OXIDOREDUCTASES 
OXIDATION 
See also COMBUSTION 
Structural changes of coals during low temperature oxidation, 
18:15136 (IA;JP;in Japanese) 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
EUROPIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
NEODYMIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
RHENIUM OXIDES 
RUTHENIUM OXIDES 
SELENIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 
[The use of ceramic oxides as chemical catalysts for the conver- 
sion of methane to ethane]: Foreign trip report, January 
18-February 1, 1993, 18:16561 (R;US) 
OXIDOREDUCTASES 
See also OXYGENASES 
Study on labelling conditions of '25|-SOD chloramine T method 
and lodogen method, 18:16725 (R;CN;In Chinese) 
OXIRANS 
See EPOXIDES 
OXYGEN 
Radioelements and their occurrence with secondary minerals in 
heated and unheated tuff at the Nevada Test Site, 18:15419 
(R;US) 
Sol-gel preparation of ion-conducting ceramics for use in thin 
films, 18:16309 (R;US) 
Study on gasification mechanism of Ca-loaded carbon by using 
SIMS and TPD, 18:14891 (IA;JP;In Japanese) 
OXYGEN 16 
Nuclear stability and coupling to negative energy states, 
18:18026 (R;FR) 
Nuclear structure effects in elastic and inelastic scattering of 
light ions, 18:18036 (R;RU) 
Perturbative construction of the periodic orbits of the mean-field 
equations in nuclear physics, 18:18037 (R;FR;In French) 
OXYGEN 16 TARGET 
Methods of experimental data processing on '*C and 1®O multi- 
particle photodissociation reactions, 18:18125 (R;UA;In 
Russian) 
Theory of photon and electron induced reactions: Final report, 
July 1, 1990—June 30, 1993, 18:18090 (R;US) 
OXYGEN 17 REACTIONS 
Measurement of giant resonances at zero degree: why and 
how, 18:18078 (R;FR) 





OXYGEN 18 
Analytical and methodological aspects of oxygen and carbon 
stable isotope composition of carbonate lacustrine sediments: 
Final report for the period 1 October 1990 - 14 September 
1992, 18:17336 (R;XA) 
OXYGEN COMPLEXES 
Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 15 March 1992-15 June 1992, 
18:15135 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Electron capture by O* from aligned molecular deuterium (1 to 
16 MeV), 18:18189 (R;US) 
OXYGENASES 
Catalytic oxidation of hydrocarbons by dinuclear iron com- 
plexes: Progress report, 18:15686 (R;US) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Effects of cloud-radiation interactions on tropospheric chemistry, 
18:17288 (R;US) 
Overview of the DOE Atmospheric Chemistry Program’s Ozone 
Project, 18:17231 (R;US) 
Statistical investigations of SO2 and O3 concentrations in polluted 
areas in Southern Saxonia, 18:17243 (RA;DE;In German) 
The global potential energy surfaces of the lowest two ‘A’ 
states of the ozone molecule: Theoretical determination and 
analysis, 18:18168 (R;US) 
Third annual Walker Branch watershed research symposium: 
Programs and abstracts, 18:17306 (R;US) 
OZONE LAYER 
investigation on the stratospheric ozone variation especially in 
polar regions with a new laser system. Final report, 18:17240 
(I;DE;In German) 
1,2,3-TRIHYDROXYBENZENE 
See PYROGALLOL 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
1,3,5-TRIAMINO-2,4,6-TRINIT ROBENZENE 
See TATB 
1,3-DIHYDROXYBENZENE 
See RESORCINOL 


Pp 


P INVARIANCE 
On parity conservation and the question of the ‘missing’ (right- 
handed) neutrino, 18:17778 (R;XA) 
P REACTOR 
Seismic fragility analysis of buried steel piping at P, L, and K 
Reactors, 18:16138 (R;US) 
P STATES 
The yields of 'P and 'D resonances in the He(e,2e)He* reac- 
tion, 18:18318 (R;RU) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See USA 
PACKAGING 
In situ corrosion studies on selected high level waste packaging 
materials under simulated disposal conditions in rock salt for- 
mations, 18:15409 (RA;XA) 
PACKED BED 
See PACKED BEDS 
PACKED BEDS 


Design of a periodically operated SCR reactor, 18:17262 
(RA;DE;In German) 


PARTICLE BEAMS 


Treatment of industrial wastes by using coke, 18:16360 
(IA;JP;In Japanese) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 

Study on sulfur compounds effect upon hydrogenation catalysts 

in liquid phase, 18:15226 (R;FR;In French) 
PALLADIUM 114 

Determination of ''*Pd cumulative yield and investigation of the 
fine-structure at light peak in mass distribution of 252Cf spon- 
taneous fission, 18:18085 (R;CN;In Chinese) 

PALLADIUM ALLOYS 

Study of composition in the region of an interface of Al-Cu, Fe- 
Pd systems produced by IBAD technology with the use of 
helium ion RBS, 18:16480 (IA;RU;In Russian) 

The relationship between microstructure and magnetic proper- 
ties in high-energy permanent magnets characterized by 
polytwinned structures: Progress report and renewal state- 
ment, 1992-1998, 18:16452 (R;US) 

PALUEL-1 REACTOR 

From Lesseps 1300 to the application of computerized PSAs to 
operational safety, 18:15823 (R;FR;in French) 

Knowledge modelling and reliability processing: presentation of 
the Figaro language and associated tools, 18:15820 (R;FR;In 
French) 

Living probabilistic safety assessment of French 1300 MWe 
PWR nuclear power pliant unit: methodology, results and 
teaching, 18:15822 (R;FR;In French) 

Why Markovian techniques were used in EDF’S PSA of Paluel, 
18:15821 (R;FR;in French) 

PAPER CHROMATOGRAPHY 

See CHROMATOGRAPHY 

PAPER INDUSTRY 

Combined heat and power piant at Braviken paper mill, 
18:16378 (R;SE;in Swedish) 

Controlling first-pass retention at papermachine, 18:16364 
(R;Fl;In Finnish) 

Former: Final report, 18:16366 (R;Fl;In Finnish) 

improved steam box for paper machine press section: Final re- 
port, 18:16367 (R;Fl;in Finnish) 

PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARACHUTES 
The development of a parachute system for aerial delivery from 
high speed cargo aircraft, 18:17194 (R;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

Critical distances in pseudo-random sequences generated with 
composite moduli, 18:18588 (R;IT) 

How to write fast and clear parallel programs using algebra, 
18:18602 (R;US) 

Massively parallel searching for better algorithms, 18:18591 
(R;US) 

Multidimensional spectral load balancing, 18:18613 (R;US) 

Neutron transport on the connection machine, 18:18567 
(R;FR;In French) 

Parallel computation and the Basis system, 18:18620 (R;US) 

Sparse matrix algorithms on distributed memory multiprocessors: 
Progress report, June 1992—February 1993, 18:18573 (R;US) 

Use of parallel counters for triggering, 18:17099 (R;RU) 

[Applied and computational mathematics]: Foreign trip report, 
January 10-27, 1993, 18:18611 (R;US) 

PARAMAGNETIC RESONANCE (NUCLEAR) 

See NUCLEAR MAGNETIC RESONANCE 

PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 

See also NAVIER-STOKES EQUATIONS 

On a class of strongly degenerate and singular linear elliptic 
equation, 18:17654 (R;XA) 

PARTICLE BEAMS 

Emittance measurements of CESR using the emitted radiation 

from a short-period undulator, 18:17038 (RA;US) 
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PARTICLE BEAMS 


Particle beam phase space measurements using undulator radi- 

ation and a CCD detector, 18:16933 (RA;US) 
PARTICLE BOOSTERS 

Eddy current simulations for the SSCL Low-Energy Booster cav- 
ity, 18:17034 (R;US) 

Higher-order mode (HOM) damper design using HFSS, 
18:17035 (R;US) 

PARTICLE IDENTIFICATION 

identification of electrons from semileptonic b quark decays. De- 
termination of Psub(banti b)/Thag at the Z° resonance with the 
OPAL detector, 18:17053 (R;DE;in German) 

New representations of AE-CsI matrix. Automatical identification 
of light particles, 18:17083 (R;FR;In French) 

Vertex detector B tagging at linear colliders, 18:17068 (RA;DE) 

PARTICLE INTERACTIONS 
See also EXCLUSIVE INTERACTIONS 
HADRON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 
PHOTOPRODUCTION 
QUARK-ANTIQUARK INTERACTIONS 

On the connection of classical mechanics, physical kinetics and 

quantum theory, 18:17679 (R;RU;In Russian) 
PARTICLE MOBILITY 
Stochastic resonance in a periodic potential system under a 
constant force, 18:17637 (R;XA) 
PARTICLE MODELS 

See also COMPOSITE MODELS 
CORRELATED-PARTICLE MODELS 
HIGGS MODEL 
JET MODEL 
SIGMA MODEL 
UNIFIED GAUGE MODELS 

Analysis of CWS stabilities adding polysaccharides from model 
particle simulation, 18:14880 (IA;JP;in Japanese) 

Applications of supersymmetric quantum mechanics, 18:17883 
(I;NL) 

PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
PHOTOPRODUCTION 

Particle production in hot and dense nuclear matter, 18:18127 

(R;SE) 
PARTICLE RAPIDITY 

Analysis of the rapidity gap probability at CERN collider ener- 

gies, 18:17987 (R;HU) 
PARTICLE SIZE 

Characterization of attrition milled silicon nitride powder, 

18:16564 (RA;US) 
PARTICLE TRACKS 

Measurements of the spatial-angular coordinates of the particle 
tracks in nuclear emulsion by means of the Fourier transform 
microscope, 18:17101 (R;RU) 

Specific primary ionization induced by minimum ionizing elec- 
trons in CH4, CoHe, C3Hg, i-C4Hio, Ar, DME,TEA and TMAE, 
18:17159 (R;IL) 

Track filter on the basis of a cellular automation, 18:17098 (R;RU) 

PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
See also DROPLETS 
NEUTRAL PARTICLES 
PARTICULATES 

Observation of coal particles behavior on high <emperature gasi- 
fication, 18:14950 (IA;JP;In Japanese) 

Particle Deposition in Granular Media: Final report, 18:16750 
(R;US) 

PARTICULATES 

Morphological changes during oxidation of a single char particle: 
Quarterly progress report, April 30, 1992, 18:15186 (R;US) 

Pressurized fluidized-bed hydroretorting of Eastern oil shales oil 
dedusting: Subtask 3.4, Electroseparation of fines from shale 
oil, 18:15253 (R;US) 

Some impacts of the 1990 Clean Air Act and state clean-air reg- 
ulations on the fertilizer industry, 18:16375 (R;US) 

Three-axis particle impact probe, 18:17180 (PA;US) 
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PARTITION CHROMATOGRAPHY 

See CHROMATOGRAPHY 

PARTONS 
Observation of parton fragmentation in anti p?°Ne reactions at 
607 MeV/c, 18:17996 (R;NO) 
PASSENGERS 
See OCCUPANTS 
PASSIVATION 

Fundamental aspects in the design of passive alloys, 18:16454 
(R;US) 

PATTERN RECOGNITION 

Model-based recognition of 3-D objects by geometric hashing 
technique, 18:18589 (R;XA) 

PCB 

See POLYCHLORINATED BIPHENYLS 
PDU 

See PROCESS DEVELOPMENT UNITS 
PEARLITE 

Fission fragment tracks in natural glasses, 18:17343 (R;RU;in 
Russian) 

PEAT 

People’s attitude on production and utilization of energy peat, 
18:15157 (R;Fl;in Finnish) 

The emissions of peat production and utilization chain, the ef- 
fects of the emissions, proportion and valuing of them, 
18:15152 (R;Fl;in Finnish) 

PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
Combined-Brayton cycle, 
18:15917 (R;FR) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
Developing predictive models of corrosion in M829 penetrators, 
18:17199 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPPERS 

identification of irradiated foods using the thermoluminescence 

apparatus TOLEDO - Preliminary study, 18:17495 (R;VN) 
PEPTIDE HYDROLASES 

[Processing and targeting of the thiol protease aleurain}: 

Progress report, 18:17441 (R;US) 
PERCHLORIC ACID 

Extraction of nitric acid and perchloric acid with N,N,N’,N’- 
tetraalkyl 2-alkyl propane 1,3-diamides, 18:15294 (R;FR;in 
French) 

PERIODIC ACID 
Szilard-Chalmers effect in solid HIO4.2H2O by neutron irradia- 
tion, 18:16723 (R;SY;In Arabic) 
PERMALLOY 
Magnetic properties of permalloy microparticles, 18:16432 (R;FR) 
PERMANENT MAGNETS 

The effect of random field errors on the radiation spectra of se- 
lected APS undulators, 18:16923 (RA;US) 

The relationship between microstructure and magnetic proper- 
ties in high-energy permanent magnets characterized by 
polytwinned structures: Progress report and renewal state- 
ment, 1992-1993, 18:16452 (R;US) 

PERMEABILITY COEFFICIENT (FLUID MECHANICS) 

See HYDRAULIC CONDUCTIVITY 

PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PERSONNEL 
See also CLERICAL PERSONNEL 
CONTRACTOR PERSONNEL 
MEDICAL PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 


space nuclear power systems, 





[Results of combined analyses of data on nuclear workers in the 
United States, United Kingdom and Canada]: Foreign trip re- 
port, February 19-26, 1993, 18:17510 (R;US) 

Education 

Draft DOE guidelines for training and qualification of mainte- 
nance personnel, 18:16198 (RA;US) 

Visitor training at the feed materials production center, 18:15272 
(RA;US) 

Work force literacy: An example of a successful program, 
18:16192 (RA;US) 

Evaluation 
Legal issues related to the Personnel Security Assurance Pro- 
gram, 18:16195 (RA;US) 
Medical Surveillance 
Incident reporting background, 18:16197 (RA;US) 
Mortality 
Description of the process used to create 1992 Hanford Morality 
Study database, 18:15612 (R;US) 
Occupational Safety 
Labor's role in health and safety, 18:16191 (RA;US) 
Radiation Protection 

Operation Sculpin: Onsite radiological safety report for an- 
nounced nuclear tests, October 1990-—September 1991, 
18:17209 (R;US) 

Visitor training at the feed materials production center, 18:15272 
(RA;US) 

Safety 
incident reporting background, 18:16197 (RA;US) 
Security 
Legal issues related to the Personnel Security Assurance Pro- 
gram, 18:16195 (RA;US) 
Testing 
Developing testing requirements, 18:16211 (RA;US) 
Training 

Automated tools for the generation of performance-based train- 
ing, 18:16210 (RA;US) 

Developing a design document, 18:16202 (RA;US) 

Draft DOE guidelines for training and qualification of mainte- 
nance personnel, 18:16198 (RA;US) 

Facility training records system, 18:16204 (RA;US) 

Interplant collaboration on nuclear criticality safety programs, 
18:16767 (RA;US) 

Labor institute chemical and radioactive hazardous waste 
course, 18:15432 (RA;US) 

Labor's role in health and safety, 18:16191 (RA;US) 

Staffing the training function, 18:16209 (RA;US) 

Synergetic conferencing: A process for formative evaluation, 
18:16212 (RA;US) 

The PBT process, roles, and responsibilities and the training or- 
ganization, 18:16196 (RA;US) 

The coaching network: A model for conducting and managing 
learning, 18:16205 (RA;US) 

The development of a general employee training curriculum, 
18:16206 (RA;US) 

The use of the case-study method in radiation worker continuing 
training, 18:16207 (RA;US) 

Training by the people and for the people: When people in- 
volvement tackles personnel training, 18:16208 (RA;US) 

Training record-keeping systems: Lessons learned, 18:16201 
(RA;US) 

Utilization of mock-ups for maintenance training, 18:16200 
(RA;US) 

PERSONNEL DOSIMETRY 

intercomparison of personal monitoring services in the 
Asian/Pacific region: Final report for the period 15 June 1991 
- 14 June 1992, 18:17517 (R;XA) 

PERSONNEL FILM DOSIMETRY 

See PERSONNEL DOSIMETRY 


PESTICIDES 


See also FUNGICIDES 

A literature review of biological treatment and bioreme- 
diation technologies which may be applicable at 
fertilizer/agrichemical dealer sites, 18:17373 (R;US) 


PETROLEUM 
Surface Tension 


A literature review of nonbiological remediation technologies 
which may be applicable to fertilizer/agrichemical dealer sites, 
18:17371 (R;US) 

A literature review of waste treatment technologies which may 
be applicable to wastes generated at fertilizer/agrichemical 
dealer sites, 18:17372 (R;US) 

Containment of fertilizers and pesticides at retail operations, 
18:17374 (R;US) 

Environmental handbook for fertilizer and agrichemical dealers, 
18:16377 (R;US) 

Persistence of 14C maneb in lettuce plants an soil, 18:17489 
(R;DZ) 

PETROLEUM 

See also PETROLEUM FRACTIONS 

Biodegradation 
Effects of selected thermophilic microorganisms on crude oils at 

elevated temperatures and pressures: Quarterly report, July 
1, 1992—September 30, 1992, 18:15206 (R;US) 

Effects of selected thermophilic microorganisms on crude oils at 
elevated temperatures and pressures: Quarterly report, Octo- 
ber 1, 1992—December 31, 1992, 18:15207 (R;US) 

Combustion 
Greenhouse gas emissions from high demand, natural gas- 

intensive energy scenarios, 18:15155 (R;AT) 

Compiled Data 
International petroleum statistics report, February 1993, 

18:15231 (R;US) 

Petroleum supply monthly, February 1993, 18:15230 (R;US) 

Winter fuels report, week ending February 26, 1993 (Contains 
glossary), 18:15232 (R;US) 

Enhanced Recovery 
Contracts for field projects and supporting research on en- 

hanced oil recovery: Progress review No. 70, quarter ending 
March 31, 1992, 18:15208 (R;US) 

[National Institute for Petroleum and Energy Research] monthly 
progress report, January 1998, 18:15223 (R;US) 

Exploration 
Gulf of Mexico Sales 142 and 143: Central and western plan- 

ning areas: Final Environmental Impact Statement: Volume 2, 
Sections IV.D-IX, 18:15237 (R;US) 

Gulf of Mexico Sales 142 and 143: Central and western plan- 
ning areas: Final Environmental Impact Statement: Volume 1, 
Sections I-IV.C, 18:15236 (R;US) 

imports 

1991 results of energy supply/demand and its short-term out- 
look.: Report of committee of energy supply/demand trend 
survey, 18:16185 (R;JP;in Japanese) 

Market 

1991 results of energy supply/demand and its short-term out- 
look.: Report of committee of energy supply/demand trend 
survey, 18:16185 (R;JP;in Japanese) 

The impact of 3D seismic technology on the petroleum market, 
18:15234 (R;US) 

Prices 

1991 results of energy supply/demand and its short-term out- 
look.: Report of committee of energy supply/demand trend 
survey, 18:16185 (R;JP;in Japanese) 

The impact of 3D seismic technology on the petroleum market, 
18:15234 (R;US) 

Production 

Gulf of Mexico Sales 142 and 143: Central and western plan- 
ning areas: Final Environmental Impact Statement: Volume 2, 
Sections IV.D-IX, 18:15237 (R;US) 

Gulf of Mexico Sales 142 and 143: Central and western plan- 
ning areas: Final Environmental Impact Statement: Volume 1, 
Sections I-lV.C, 18:15236 (R;US) 

Radiolysis 
E-beam radiolysis for oil spill clean up, 18:15238 (R;US) 

Research Programs 

[National Institute for Petroleum and Energy Research] monthly 
progress report, January 1993, 18:15223 (R;US) 

Surface Tension 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
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PETROLEUM 
Surface Tension 


reservoirs: Technical progress report, October-December 
1992, 18:15214 (R;US) 
Underground Storage 
Bayou Choctaw Caverns 15 and 17 web analysis, 18:15240 
(R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
US NAVAL PETROLEUM RESERVES 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 70, quarter ending 
March 31, 1992, 18:15208 (R;US) 

Data requirements and acquisition for reservoir characterization, 
18:15221 (R;US) 

The impact of 3D seismic technology on the petroleum market, 
18:15234 (R;US) 

PETROLEUM DISTILLATES 

Coal liquefaction using FCC-LCO as solvent, 18:14929 (IA;JP;In 
Japanese) 

Properties of the thermal hydrodealkylation products of coal liq- 
uids and other oils, 18:14923 (iA;JP;In Japanese) 

PETROLEUM FRACTIONS 
See also PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 

Coprocessing of coal with petroleum solvents using syngas, 

18:14927 (IA;JP;In Japanese) 
PETROLEUM GEOLOGY 

Geometric modeling and optimization of three-dimensional geo- 
logic structures, 18:17605 (R;FR;In French) 

Organic geochemistry of continental margin and deep ocean 
sediments: Progress report, 1 March 1991-28 February 
1993, 18:15203 (R;US) 

Transmission and reflection tomographic inversion of offset 
VSP-data and the use of the results for target-oriented pro- 
cessing of reflection seismic data, 18:15205 (R;FR) 

PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
LIQUEFIED PETROLEUM GASES 

Light products from asphaltenic oil residues by flash-coking with 
the LR process and hydrotreating, 18:15225 (R;FR) 

Petroleum supply monthly, February 1993, 18:15230 (R;US) 

Winter fuels report, week ending February 26, 1993 (Contains 
glossary), 18:15232 (R;US) 

PETROLEUM RESIDUES 

Deactivation by coking of catalysts for petroleum residues 
hydro-treating, 18:15227 (R;FR;In French) 

Light products from asphaltenic oil residues by flash-coking with 
the LR process and hydrotreating, 18:15225 (R;FR) 

PH VALUE 
Fiber-optic pH sensor for in-situ applications, 18:17164 (R;FR) 
lodine evolution and pH control, 18:16039 (R;US) 
PHANTOMS 

A Topographically and anatomically unified phantom model for 

organ dose determination in radiation hygiene, 18:17547 (R;Fl) 
PHASE OSCILLATIONS 
Choice of system for beam deflection on the inside target of cy- 
clotron U-1201, 18:17016 (R;RU;In Russian) 
PHASE TRANSFORMATIONS 
See also CRYSTALLIZATION 
SOLIDIFICATION 

Thermodynamic analysis of transition pressure of 5-stabilized 

binary plutonium alloys, 18:16442 (R;CN;Iin Chinese) 
PHENIX REACTOR 

Application of a statistical methodology for the comprehension 
of corrosion phenomena on Phenix spent fuel pins, 18:15910 
(R;FR;in French) 

PHENOLS 

See also POLYPHENOLS 

Continuous extraction of phenolic compounds from coal liquids, 
18:14996 (IA;JP;In Japanese) 
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Evaluation of a subsurface oxygenation technique using col- 
loidal gas aphron injections into packed column reactors, 
18:15151 (R;US) 

Organization and control of genes encoding catabolic enzymes in 
Rhizobiaceae: Progress report, March 1993, 18:15685 (R;US) 

The surface characterization of a series of hydroxybenzenes on 
Ag(111): An EELS and TDS study, 18:16708 (R;US) 

PHENYL ETHER 

Reaction mechanism of coal liquefaction.: Hydrogenolysis of 
model compound using synthetic pyrite as catalyst, 18:14961 
(IA;JP;iIn Japanese) 

PHI4-FIELD THEORY 

Phase structure of the two-dimensional 0‘ field theory within 

thermo field dynamics, 18:17819 (R;RU) 
PHOSPHATES 

See also ZINC PHOSPHATES 

Environmental update for production of 10-34-0, 18:16374 (R;US) 

Production of high-quality liquid fertilizers from wet-process acid 
via urea phosphate, 18:16373 (R;US) 

PHOSPHINES 

Low power deposition of highly conductive nec-Si:H layer, 

18:15721 (R;IT) 
PHOSPHORIC ACID 

Adsorption of organic matter contained in industrial phosphoric 
acid onto bentonite: Batch contact time and kinetic study, 
18:15270 (R;DZ) 

PHOSPHORUS 
Future directions for 
18:17494 (R;US) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 

DMBA induces tyrosine phosphorylation of PLC-1 and acti- 
vates the tyrosine kinases Ick and fyn in the HPB-ALL human 
T-cell line, 18:17595 (R;US) 

PHOTOCHEMICAL REACTIONS 

See also PHOTOSYNTHESIS 

Femtosecond dynamics of fundamental reaction processes in 
liquids: Proton transfer, geminate recombination, isomeriza- 
tion and vibrational relaxation, 18:16719 (R;US) 

Study of intermediates from transition metal excited-state 
electron- transfer reactions: Progress report, January 1, 
1992—March 31, 1993, 18:16718 (R;US) 

[Membrane-based photochemical systems as models for photo- 
synthetic cells}: Progress report, February 15, 1990—August 
31, 1992, 18:15717 (R;US) 

PHOTOCHROMIC MATERIALS 

Femtosecond dynamics of fundamental reaction processes in 
liquids: Proton transfer, geminate recombination, isomeriza- 
tion and vibrational relaxation, 18:16719 (R;US) 

PHOTODISINTEGRATION 

See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHS 

See IMAGES 
PHOTOIONIZATION 

Quasiclassical approach to ionization of atoms by strong laser 
pulses: The comparison with the “Simpleman's” models and 
Newtonian dynamics, 18:18171 (R;US) 

PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 

Higgs production in a photon-photon collider, 18:16867 (RA;DE) 

Linear polarization of 60 MeV photon beams measured accord- 
ing to recoil electron asymmetry in photoproduction of e*e— 
pairs on electrons, 18:18068 (R;UA;In Russian) 

Method of measuring the photon beam linear polarization using 
the recoil electron asymmetry at the pair photoproduction on 
electrons, 18:17968 (R;UA;In Russian) 

Modifications of the beam profile in the new inclined crystal ge- 
ometry, 18:16953 (RA;US) 

Spatial resolution in depth-controlled surface sensitive x-ray 
techniques, 18:16968 (RA;US) 


agricultural phosphorus research, 





X-ray intensity interferometer for 
18:16964 (RA;US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-ELECTRON INTERACTIONS 

Excited fermions, 18:17942 (RA;DE) 

Probing WW-+ and WW-- couplings with high energy photon 
beams, 18:17939 (RA;DE) 

W and Z dynamics in ey and -yy collisions: Standard processes 
and tests of quartic couplings, 18:17938 (RA;DE) 

PHOTON-PHOTON INTERACTIONS 

Excited fermions, 18:17942 (RA;DE) 

Higgs production in a photon-photon collider, 18:16867 (RA;DE) 

Probing WW-+ and WW-~ couplings with high energy photon 
beams, 18:17939 (RA;DE) 

Scalars, 18:17940 (RA;DE) 

Top quark anomalous couplings, 18:17944 (RA;DE) 

W and Z dynamics in ey and -+y collisions: Standard processes 
and tests of quartic couplings, 18:17938 (RA;DE) 

PHOTON-PROTON INTERACTIONS 

The J/¥ electro- and photoproduction at high energies and the 

gluon distribution of the proton, 18:18111 (R;RU) 
PHOTONS 

Background and efficiency a critical review: Photon radiation 
from quarks: background and efficiency in LEP experiments, 
18:18081 (R;FR) 

Detection of single photons in the L3 experiment, 18:17994 
(R;FR;In French) 

Generalized inequalities for quantum correlations with hidden 
variables, 18:17676 (R;RU) 

Non-Euclidean space for local hidden variables, 18:17677 (R;RU) 

TL-based dosemeter for measurement of low level photon radia- 
tion: Description and calibration, 18:17154 (R;NO;In 
Norwegian) 

PHOTONUCLEAR REACTIONS 

A theory of “He(7,p)°H and “He(-+,n)°He reactions at energies 
below the meson production threshold, 18:18124 (R;UA) 

Dibaryon resonances in photo- and electrodisintegration of the 
deuteron, 18:17970 (R;UA;In Russian) 

Double x production on the deuteron with the energy-tagged 
photon beam of the spectrometer facility for photon-induced 
reactions, 18:18077 (R;DE;in German) 

Methods of experimental data processing on '*C and '®O multi- 
particle photodissociation reactions, 18:18125 (R;UA;In 
Russian) 

Theoretical nuclear reaction and structure studies using hyper- 
ons and photons: Progress report, January 1992—December 
1992 (Dept. of Physics, North Carolina State Univ., Raleigh, 
North Carolina), 18:18092 (R;US) 

Theory of photon and electron induced reactions: Final report, 
July 1, 1990—June 30, 1993, 18:18090 (R;US) 

PHOTOPRODUCTION : 

Higgs production in a photon-photon collider, 18:16867 (RA;DE) 

Inclusive production of ¢, K*® and anti K*® with photon, pion, 
and kaon beams at the CERN © spectrometer, 18:17899 
(R;DE;in German) 

PHOTOSYNTHESIS 

Ecophysiological measurements on pollutant stressed trees - 
OTC Edelmannshof, 18:17584 (RA;DE;In German) 

Electron transfer reactions in microporous solids: Progress re- 
port, September 1990—January 1993, 18:15718 (R;US) 

Seasonal changes in photosynthetic activity of damaged 
spruces in the Northern Black Forest (Schoelikopf site), 
18:17582 (RA;DE;in German) 

PHOTOSYNTHETIC BACTERIA 

7th international symposium on photosynthetic prokaryotes: Ab- 

stracts, 18:15687 (R;US) 
PHOTOSYNTHETIC MEMBRANES 

Physiological and cytomorphological investigations of undam- 
aged and damaged spruce trees in the Northern Black Forest, 
18:17580 (RA;DE;In German) 


synchrotron radiation, 


PION MINUS REACTIONS 


[Membrane-based photochemical systems as models for photo- 
synthetic cells]: Progress report, February 15, 1990—August 
31, 1992, 18:15717 (R;US) 

PHOTOSYNTHETIC REACTION CENTERS 

See also CHLOROPHYLL-BINDING PROTEINS 

Model photo reaction centers via genetic engineering, 18:15715 
(R;US) 

[Formation/stabilization of the water oxidizing complex: 
Polypeptide/secondary donor requirement]: Progress report, 
18:15716 (R;US) 

PHOTOVOLTAIC POWER PLANTS 

Analysis of losses in grid connected PV plant: Lesson learned 
by three years management of Delphos plant, 18:15726 (R;IT) 

Cost estimate of photovoltaic hydrogen production, 18:15662 
(IA;JP;In Japanese) 

Preliminary analysis of PLUG performance: DELPHOS and 
Casaccia plant operation data, 18:15725 (R;IT) 

PHWR TYPE REACTORS 
See also ATUCHA REACTOR 
GENTILLY-2 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 

CLUB - a multigroup integral transport theory code for lattice 
calculations of PHWR cells, 18:15882 (R;IN) 

Feedback compensation network design for KAPP reactor regu- 
lating system, 18:16001 (R;iN) 

The stress analysis of moderator pump casing of RAPP-3,4 and 
Kaiga-1,2, 18:15880 (R;IN) 

Thermal stress models for stratified flows and fatigue calculation 
methods for time-varying boundary conditions such as ther- 
mal striping gradients together with 60-year lifetime analysis 
and full-scale flawed pipe fracture testing, 18:16051 (R;US) 

PHYSICAL PROPERTIES 

See also THERMODYNAMIC PROPERTIES 

Estimation of physical properties of hydrocarbons in a coal de- 
rived liquid.: Chemical structures and refractive indices, 
18:14836 (IA;JP;in Japanese) 

PHYSICS 
See also CHEMICAL PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 

Development and testing of a Science and Engineering Fair 
Self-Help Development Program: Results of the pilot program 
in three middie schools, 18:18541 (R;US) 

interactive fundamental physics: [Final report], April 15, 1992— 
November 14, 1992, 18:17617 (R;US) 

PI-1016 RESONANCES 

See MESONS 

PIEZOELECTRICITY 

NMR and optical studies of piezoelectric polymers: Annual 
progress report, April 1, 1990—September 30, 1992, 18:16627 
(R;US) 

PIGE ANALYSIS 

See PROTON REACTIONS 
PIGMENT CELLS 

See ANIMAL CELLS 
PILOT PLANTS 

See also WIPP 

Studies on brown coal liquefaction. 16.: Behavior of brown coal 
during liquefaction in the preheater and each reactor of the pi- 
lot plant, 18:15003 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (IA;JP;in Japanese) 

Studies on the brown coal liquefaction. 7.: Behaviors of the 
brown coal liquefaction in the preheater of the pilot plant, 
18:14858 (IA;JP;in Japanese) 

PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 

On the hadron formation time in pion-nucleus interaction, 

18:17971 (R;RU) 
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PION MINUS REACTIONS 


Production region of identical pions at 38 GeV/cIT~ -nuclei inter- 
actions with high P; particles, 18:17989 (R;HU) 

Study of the multiparticle production in the coherent production 
for x— 340 GeV/c and K*70 GeV/c interaction with emulsion 
nuclei, 18:18108 (R;XA) 

PION MINUS-PROTON INTERACTIONS 

Detecting the odderon, 18:17979 (R;UA) 

On ambiguities of solutions in partial-wave analysis of 
n—p—nr°n reaction, 18:17964 (R;RU;In Russian) 

PION PLUS-PROTON INTERACTIONS 

Detecting the odderon, 18:17979 (R;UA) 

The odderon couplings in the vector meson production and re- 
lated processes, 18:17972 (R;UA) 

PION-NUCLEON INTERACTIONS 

See also PION-PROTON INTERACTIONS 

Crossing-odd spin effects in the dipole model of hadron scatter- 
ing, 18:17977 (R;UA) 

PION-PROTON INTERACTIONS 
See also PION MINUS-PROTON INTERACTIONS 
PION PLUS-PROTON INTERACTIONS 

Inclusive production of ¢, K*® and anti K*® with photon, pion, 
and kaon beams at the CERN Q spectrometer, 18:17899 
(R;DE;In German) 

PIONIZATION 

Coherence influence on the intensity of Bose-Einstein correla- 

tions and visible size of a source, 18:17976 (R;UA) 
PIONS 

See also PIONS MINUS 

Charged Higgs bosons in x—+e1~barey decay, 18:17967 (R;RU) 

Measuring pion beta decay with high-energy pion beams, 
18:17990 (R;US) 

Polarization characteristics in the 2-meson photoproduction on 
nuclei, 18:18122 (R;RU;in Russian) 

Theory of photon and electron induced reactions: Final report, 
July 1, 1990-—June 30, 1993, 18:18090 (R;US) 

PIONS MINUS 

Dependence of shape of spectra and cross sections of 1~- 
mesons yield at fixed angles on atomic weights of colliding 
nuciei in nucleus-nucleus interactions at 4.2 GeV/c per nu- 
cleon, 18:18118 (R;RU;In Russian) 

Isospin breaking corrections to x form factors and x — ery de- 
cay., 18:17960 (R;XA) 

The technique of correction introduction for particle losses in the 
propane bubble chamber, 18:17105 (R;RU;In Russian) 

The temperatures of negative pions in light ions collisions with 
carbon and tantalum nuclei at 4.2 A GeV/c, 18:18015 (R;RU) 

PIPE FITTINGS 

Status review of suspect parts programs at selected Defense 

Programs sites, 18:17602 (R;US) 
PIPE JOINTS 

Non-destructive control of welded jacket pipe joints, 18:16383 

(R;DK;In Danish) 
PIPELINES 

Blowout revegetation on pipeline rights-of-way in the Texas Pan- 
handle: Final report, June 1985—November 1990, 18:15248 
(R;US) 

Greenhouse gas emissions from high demand, natural gas- 
intensive energy scenarios, 18:15155 (R;AT) 

Pipeline corridors through wetlands, 18:15246 (R;US) 

PIPES 

See also MARINE RISERS 

International piping integrity research group (IPIRG) program fi- 
nal report, 18:15968 (R;CA) 

Snubber aging assessment, 18:15984 (RA;US) 

Status review of suspect parts programs at selected Defense 
Programs sites, 18:17602 (R;US) 

PISTONS 

Combustion pressure diagnostics in s.i. engines by indirect 

measurements, 18:16411 (R;IT) 
PITCHES 

Effects of electric field treatments on mesosherules containing 
pitches, 18:15098 (IA;JP;lIn Japanese) 

Gasification of pitch at low temperature, 18:14868 (IA;JP;In 
Japanese) 
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Pitch based advanced carbon materials (resourceful utilization 
technologies of pitch), 18:14910 (IA;JP;in Japanese) 

Upgrading of coal tar pitch and the properties of the product, 
18:15097 (IA;JP;in Japanese) 

PITTSBURGH ENERGY TECHNOLOGY CENTER 

PETC Review: Issue 7, Winter 1992-1993, 18:14816 (R;US) 
PIXE ANALYSIS 

Non linear-least-squares fitting for pixe spectra, 18:16672 (R;DZ) 
PLANT BREEDING 

New advances of wheat mutation breeding in Heilongjiang 
Province, 18:17477 (R;CN;In Chinese) 

Studies on radiation induced mutation of pollen, ovary and plant 
of wheat, 18:17476 (R;CN;In Chinese) 

PLANT DISEASES 

Forest decline in Slovakia, 18:17556 (RA;DE;in German) 

The health condition of the Bulgarian forests from 1986 up to 
1990, 18:17572 (RA;DE) 

The results of interdisciplinary researches concerning the 
decline of Quercus petraea Liebl, and Q.robur L. forest in Ro- 
mania, 18:17569 (RA;DE) 

Vitality of the Estonian forests (results of the inventory and re- 
search), 18:17573 (RA;DE;In German) 

PLANT GROWTH 
Energy balance components of irrigated crops in north-central 
Oregon, 18:17266 (R;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 

Collective interactions between neutrinos and dense plasmas, 
18:18021 (R;GB) 

Distribution of charged particles near the plasma boundary in 
the presence of external electric field, 18:18422 (R;UA) 

Is perpendicular resistivity in tokamaks really strongly anoma- 
lous?, 18:18396 (R;IT) 

Kinetic effects in stochastic topologically nontrivial field, 
18:18449 (R;UA) 

Modification in the kinetic solution for magnetized plasmas, 
18:18402 (R;XA) 

Nonconservative and reverse spectral transfer in Hasegawa- 
Mima turbulence, 18:18387 (R;US) 

Numerical method of singular problems on singular integrals, 
18:18373 (R;CN) 

The fluctuation induced Hall effect, 18:18385 (R;US) 

The heat transfer by radiation between two media, 18:18421 
(R;UA;In Russian) 

Vorticity injection in non-neutral plasma devices, 18:18405 (R;XA) 

[Studies on edge plasma control and transport processes]: For- 
eign trip report, December 4-13, 1992, 18:18395 (R;US) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA DENSITY 

Characteristics of ICR-produced peripheral plasma in the 

URAGAN-SM torsatron, 18:18440 (R;UA) 
PLASMA DIAGNOSTICS 

Development of a positronium atom diagnostic beam to study 
transport in tokamaks: Final technical report, September 15, 
1989—December 31, 1992, 18:18388 (R;US) 





Fast pyrobolometers for measurements of plasma heat fluxes 
and radiation losses in the MST Reversed Field Pinch, 
18:18384 (R;US) 

G-factor determination by the electron energy relaxation 
method, 18:18463 (R;NO) 

Interferometric investigation methods of plasma spatial charac- 
teristics on stellarators and tokamaks in submillimeter region: 
Review, 18:18407 (R;UA;in Russian) 

Progress in optical diagnostic development for the electro- 
thermal chemical program, 18:18467 (R;US) 

Reduced optical transmission of SiO. fibers used in controlled 
fusion diagnostics, 18:18465 (R;US) 

The possibility of using carbon-graphite materials for microwave 
plasma diagnostics in large fusion devices, 18:18450 (R;UA) 

PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA FILAMENT 

Optimization of break-down conditions in tokamak TOTUS, 

18:18453 (R;UA;In Russian) 
PLASMA GUNS 

An alternative to the compact torus ICF driver, 18:18529 (R;US) 

Investigation of dynamics of plasma fluxes generated by the 
quasi-stationary plasma accelerator P-50, 18:18437 (R;UA;In 
Russian) 

Progress in optical diagnostic development for the electro- 
thermal chemical program, 18:18467 (R;US) 

PLASMA IMPURITIES 

Impurity transport at the plasma edge, 18:18368 (R;CA) 

Modeling of impurity transport in the core plasma, 18:18466 
(R;US) 

Predicted precision of ion temperature and impurity fractional 
density measurements using the JET collective scattering di- 
agnostic: Final report of JET Article 14 Contract No: 
JEO/9006, 18:18433 (R;GB) 

The magnitude and direction of forces on impurities near a di- 
verter plate: An exploratory investigation, 18:18480 (R;CA) 

PLASMA INSTABILITY 

Explosive instabilities of reaction-diffusion equations including 
pinch effects, 18:18379 (R;SE) 

Reports from the Department of Fusion Plasma Physics: Index 
and abstracts 1991, 18:18562 (R;SE) 

Vertical Slot Convection: A linear study, 18:18390 (R;US) 

PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA SCRAPE-OFF LAYER 

Plasma boundary phenomena in tokamaks: A review submitted 

to Nuclear Fusion, 18:18367 (R;CA) 
PLASMA SIMULATION 

Concurrent particle-in-cell plasma simulation on a _ multi- 
transputer parallel computer, 18:18564 (R;IN) 

Dynamics of ignited plasmas, 18:18462 (R;AT;In German) 

PLASMA SWITCHES 

Analysis of an MCG/fuse/PFS experiment, 18:18518 (R;US) 

Potential theory of a plasma current switch, 18:17021 (R;UA;In 
Russian) 

PLASMA WAVES 

See also ELECTRON PLASMA WAVES 

Decay interaction of bulk and surface Langmuir waves, 
18:18420 (R;UA;In Russian) 

Dynamical chaos of plasma ions in electrostatic waves, 
18:18459 (R;CH) 

Negative viscosity and generation of dissipative solitons and 
zonal dissipative structures by drift waves, 18:18447 (R;UA) 

Parametric excitation of drift waves in a sheared slab geometry, 
18:18378 (R;SE) 

Studies on the parametric decay of waves in fusion plasmas, 
18:18473 (R;Fl) 

PLASMONS 

Collective interactions between neutrinos and dense plasmas, 

18:18021 (R;GB) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 


PLUTONIUM 
Production 


PLASTIC SCINTILLATION DETECTORS 

Some performances of the time-of-flight scintillation counters 
based on polystyrene, paraterfenil and POPOP, 18:17112 
(R;RU;In Russian) 

PLASTIC SCINTILLATORS 
Scintillating fibers for tracking at LHC, 18:17055 (R;FR) 
PLASTICS 

See also MYLAR 

Technological innovation in the plastics industry and its influ- 
ence on the environmental problems of plastic waste. Report 
on substitution of virgin plastics by recycled materials, 
18:16361 (R;FR) 

The effect of the chlorine/sulphur ratio on organic emissions from 
the combustion of mixed fuels: Final Report, 18:15193 (R;Fl) 

PLATES 

DNA ASAT Debris Generation Program: 1992 Electric Gun 
tests, test and analysis report, 18:16779 (R;US) 

Mathematical modelling, variational formulation and numerical 
simulation of the energy transfer process in a gray plate in the 
presence of a thermal radiant source, 18:17748 (R;BR) 

Near Term Kinetic Energy Anti-Satellite Weapon System (KE- 
ASAT WS) Program: 1991 electric gun tests, test and 
analysis report: M1 test series, 18:17218 (R;US) 

PLATES (FUEL) 
See FUEL PLATES 
PLATINUM ALLOYS 

The relationship between microstructure and magnetic proper- 
ties in high-energy permanent magnets characterized by 
polytwinned structures: Progress report and renewal state- 
ment, 1992-1993, 18:16452 (R;US) 

PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 

Princeton Plasma Physics Laboratory (PPPL) annual site envi- 
ronmental report for calendar year 1991, 18:18524 (R;US) 

[The mission of Princeton Plasma Physics Laboratory], 
18:18526 (R;US) 

PLUMES 
Pacific Northwest Laboratory Gulfstream | measurements of the 
Kuwait oil-fire plume, July-August 1991, 18:17272 (R;US) 
PLUNGER PUMPS 
See ROD PUMPS 
PLUTONIUM 
See also PLUTONIUM-DELTA 
Adsorption 

An investigation of the characteristics of humic acid and of its ef- 
fects on the chemistry of the near field of a radioactive waste 
repository, 18:15429 (R;GB) 

Densitometers 

K-edge densitometer (KED): User manual, 18:15324 (R;US) 
Extraction 

Stability resin column feed solution, 18:16660 (R;US) 
Extraction Chromatography 

A column exchange chromatographic procedure for the auto- 
mated purification of analytical samples in nuclear spent fuel 
reprocessing and plutonium fuel fabrication, 18:15314 (R;XA) 

Nucleer Materials Management 
The radioactive waste management at IAEA laboratories, 
18:15401 (R;XA) 
Oxidation 
Stability resin column feed solution, 18:16660 (R;US) 
Processing 

Chemical Processing Division monthly report, December 1966, 
18:15320 (R;US) 

Chemical Processing Division monthly report, October 1966, 
18:15319 (R;US) 

Production 

Chemical Processing Department monthly report for August 
1961, 18:15306 (R;US) 

Chemical Processing Department monthly report for February 
1962, 18:15308 (R;US) 

Chemical Processing Department monthly report for January 
1963, 18:15310 (R;US) 
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PLUTONIUM 
Production 


Chemical Processing Department monthly report for July 1957, 
18:15303 (R;US) 

Chemical Processing Department monthly report for March 
1964, 18:15312 (R;US) 

Chemical Processing Department monthly report for May 1964, 
18:15313 (R;US) 

Chemical Processing Department monthly report for November 
1958, 18:15305 (R;US) 

Chemical Processing Department monthly report for November 
1963, 18:15311 (R;US) 

Chemical Processing Department monthly report for September 
1962, 18:15309 (R;US) 

Chemical Processing Department monthly report, December 
1964, 18:15450 (R;US) 

Chemical Processing Department monthly report, February 
1965, 18:15327 (R;US) 

Chemical Processing Department monthly report, June 1958, 
18:15304 (R;US) 

Chemical Processing Department monthly report, November 
1961, 18:15307 (R;US) 

Chemical Processing Department monthly report, November 
1964, 18:15326 (R;US) 

Chemical Processing Department monthly report, October 
1965, 18:15328 (R;US) 

Chemical Processing Division monthly report, August 1967, 
18:15322 (R;US) 

Chemical Processing Division monthly report, July 1967, 
18:15321 (R;US) 

Chemical Processing Division monthly report, March 1966, 
18:15318 (R;US) 

Plutonium-238 production design analysis study for the New 
Production Reactor — Modular High-Temperature Gas-Cooled 
Reactor, 18:16069 (R;US) 

Topical report: LWNPR safety, 18:16080 (R;US) 

Radioactive Waste Disposal 

Disposition of plutonium from dismantied nuclear weapons: Fis- 

sion options and comparisons, 18:15640 (R;US) 
Radioactive Waste Management 

The radioactive waste management at IAEA laboratories, 

18:15401 (R;XA) 
Removal 

Plutonium removal limit for the disposition of plutonium-bearing 

materials, 18:15510 (R;US) 
Solvent Extraction 

Removal of actinide elements from high level radioactive waste by 
trialkylphosphine oxide (TRPO): Cascade extraction verifica- 
tion with synthetic HAW solution, 18:15300 (R;CN;Iin Chinese) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;in French) 

Topo 

A column exchange chromatographic procedure for the auto- 
mated purification of analytical samples in nuclear spent fuel 
reprocessing and plutonium fuel fabrication, 18:15314 (R;XA) 

PLUTONIUM 238 

Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:18126 (R;UA;in Russian) 

Research in radiobiology: Final report of work in progress in im- 
munobiology of experimental host-tumor relationships, 
18:17509 (R;US) 

PLUTONIUM 239 
Thermal neutron actinide data, 18:15945 (R;FR) 
PLUTONIUM 240 

Heavy nucleus resonant absorption in heterogeneous lattices: 

ll. Physics qualifications, 18:18138 (R;FR;in French) 
PLUTONIUM 244 

Internal energy evaluation of heavy nucleus super asymmetric 

fission products, 18:18126 (R;UA;In Russian) 
PLUTONIUM CARBIDES 

Radiation resistance of carbide based fuel materials, 18:16555 

(IA;RU;In Russian) 
PLUTONIUM NITRATES 

Corrosion performance of materials used for spent fuel repro- 

cessing plant equipment, 18:16464 (RA;XA) 
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PLUTONIUM OXIDES 
Burnup credit validation of SCALE-4 using mixed-oxide critical 
experiments, 18:15956 (R;US) 
Plutonium oxide dissolution, 18:15537 (R;US) 
PLUTONIUM-DELTA 
Thermodynamic analysis of transition pressure of 6-stabilized 
binary plutonium alloys, 18:16442 (R;CN;In Chinese) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT MUTATIONS 
See GENE MUTATIONS 


POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 

Analytical and methodological aspects of oxygen and carbon 
stable isotope composition of carbonate lacustrine sediments: 
Final report for the period 1 October 1990 - 14 September 
1992, 18:17336 (R;XA) 

Krakow Clean Fossil Fuels and Energy Efficiency Program, 
18:15162 (R;US) 

Structural changes in the Polish hard coal mining industry, 
18:14818 (IA;ES) 

[Krakow Clean Fossil Fuels and Energy Efficiency Program]: 
Foreign trip report, January 18-28, 1993, 18:15764 (R;US) 

POLARIMETERS 

Instrumental and technical provision of the automatized po- 
larimeter on the wire spark chamber telescope base, 
18:17121 (R;UA;In Russian) 

Programme provision of the automatized polarimeter on the wire 
spark chamber telescope base, 18:18599 (R;UA;In Russian) 

Techniques of production and analysis of polarized synchrotron 
radiation, 18:16957 (RA:US) 

POLARIZATION 

Production and measurement of circularly polarized x-rays, 
18:18134 (RA;US) 

Techniques of production and analysis of polarized synchrotron 
radiation, 18:16957 (RA;US) 

POLARIZED TARGETS 

On the possibility of using lithium-6 deuteride, irradiated with 
gas discharge plasma in a target with polarized nuclei of deu- 
terium and lithium, 18:17095 (R;RU) 

[Development of a hydrogen and deuterium polarized gas target 
for application in storage rings]: Progress report, 18:16985 
(R;US) 

POLARONS 

The linearized polaron model treated by the diagonalization 

method and the Green function method, 18:17660 (R;XA) 
POLLUTANTS 

Air pollution in the Sudete mountains and the resulting research 
demands to ecology and forestry, 18:17244 (RA;DE;in Ger- 
man) 

Application of surfactant to in situ bioremediation, 18:17311 
(R;US) 

Calculation of the distributions of chemical reactive compounds 
for given emission rates and meteorological diffusion condi- 
tions, 18:17251 (RA;DE;In German) 

Closure plan for the X-230J7 Holding Pond, 18:15621 (R;US) 

Measurement of the dry deposition rates on trees by using the 
natural radioactivity as a tracer, 18:17252 (RA;DE;In German) 

Migration chemistry: Chemical and physico-chemical processes 
influencing the migration behaviour of pollutant, 18:17345 
(R;DK) 

Oak Ridge Reservation environmental report for 1991: Volume 
2, Data presentation, 18:17327 (R;US) 

POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
LAND POLLUTION CONTROL 
WATER POLLUTION CONTROL 

Environmental handbook for fertilizer and agrichemical dealers, 

18:16377 (R;US) 





POLONIUM 210 
21°Bo as a long-term integrating radon indicator in the indoor 
environment: Final report, 18:17234 (R;SE) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See POLYVINYLS 
POLYACRYLATES 
Extremely high rate deposition of polymer multilayer optical thin 
film materials, 18:17171 (R;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYAMIDES 

Structure composition and electrophysical properties of polymer 

films irradiated by light ions, 18:18312 (IA;RU;in Russian) 
POLYCARBONATES 

Characterization by FT-IR of irradiated polycarbonate with + ray, 

18:16721 (|;BR;In Portuguese) 
POLYCHLORINATED BIPHENYLS 

Release of PCB and mercury from fibre sediments, 18:17432 
(R;SE) 

Work plan for the removal and subsequent management of 
specific waste from David Witherspoon, Inc., Knoxville, Ten- 
nessee: Environmental Restoration and Waste Management 
Programs, 18:15332 (R;US) 

POLYCRYSTALS 

Effects of electric field treatments on mesosherules containing 

pitches, 18:15098 (IA;JP;in Japanese) 
POLYCYCLIC AROMATIC HYDROCARBONS 

A novel, integrated treatment system for coal wastewaters: 
Quarterly report, September 2, 1992—December 1, 1992, 
18:15147 (R;US) 

Catalysis of Fe and Ru on hydrogenation of polycyclic aromat- 
ics, 18:14862 (IA;JP;in Japanese) 

Fiekd-scale evaluation of an integrated treatment for remediation 
of PAHs in manufactured gas plant soils, 18:17304 (R;US) 

Field-scale evaluation of an integrated treatment for remediation 
of PAHs in manufactured gas plant soils, 18:17305 (R;US) 

Separation of hetero compounds by high pressure crystalliza- 
tion, 18:14882 (IA;JP;in Japanese) 

Sorption and chemical transformation of PAHs on coal fly ash: 
Technical progress report No. 5, [November 1, 1992—January 
31, 1993], 18:15771 (R;US) 

Utilization fo coal-derived middle and heavy distilaltes as chemi- 
cals, 18:15095 (IA;JP;in Japanese) 

POLYENES 

Femtosecond dynamics of fundamental reaction processes in 
liquids: Proton transfer, geminate recombination, isomeriza- 
tion and vibrational relaxation, 18:16719 (R;US) 

POLYETHYLENES 

A study of the fine structure and light transmission in high- 
density polyethylene sheets from plastic factories in Jordan, 
18:18229 (1;JO) 

Modification of low density polyethylene, isostatic polypropylene 
and their blends by gamma radiation, 18:16722 (|;BR;In Por- 
tuguese) 

POLYHYDROXYAROMATICS 

See POLYPHENOLS 

POLYMERIZATION 

See also COPOLYMERIZATION 

Suppression of retrogressive reaction of coals during heat treat- 
ments at low temperatures, 18:15030 (IA;JP;in Japanese) 

POLYMERS 
See also ELASTOMERS 
ETHYLENE PROPYLENE DIENE POLYMERS 
ORGANIC POLYMERS 

Environmental effects on the structure and mechanical proper- 
ties of twaron fibres, 18:16636 (1;JO) 

NMR and optical studies of piezoelectric polymers: Annual 
progress report, April 1, 1990-—September 30, 1992, 18:16627 
(RUS) 

New carbohydrate-based materials: Progress report, Septem- 
ber 25, 1991—November 24, 1992, 18:16628 (R;US) 


PORTS 


New generation of group contribution and equation-of-state 
models: Annual report, 1992, 18:16696 (R;US) 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, September 22, 1992— 
December 22, 1992, 18:15213 (R;US) 

Temperature dependence of solvent swelling of cross-linked 
polymer, 18:15128 (IA;JP;in Japanese) 

POLYNOMIALS 

Dynamics of a family of quartic polynomials, 18:17659 (R;XA) 

On convexity and Schoenberg's variation diminishing splines, 
18:17646 (R;XA) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPHENOLS 
See also PYROCATECHOL 
PYROGALLOL 
RESORCINOL 

The surface characterization of a series of hydroxybenzenes on 

Ag(111): An EELS and TDS study, 18:16708 (R;US) 
POLYPROPYLENE 

Modification of low density polyethylene, isostatic polypropylene 
and their blends by gamma radiation, 18:16722 (I;BR;In Por- 
tuguese) 

POLYSACCHARIDES 
See also CELLULOSE 
LIGNIN 
MUCOPROTEINS 
[Structure and biosynthesis of the mixed-linkage B-D-glucon of 
grasses]: Progress report, 18:15674 (R;US) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYVINYLS 

See also POLYACRYLATES 

Smart skin structures for identifying and locating laser irradia- 
tion, 18:17169 (R;US) 

POMERANCHUK PARTICLES 

Crossing-odd spin effects in the dipole model of hadron scatter- 
ing, 18:17977 (R;UA) 

Logarithmically rising cross section and the ratio o,/ot, 
18:17975 (R;UA) 

Model for the pomeron, 18:17978 (R;UA) 

The odderon couplings in the vector meson production and re- 
lated processes, 18:17972 (R;UA) 

POMERONS 
See POMERANCHUK PARTICLES 
PORE STRUCTURE 
See MICROSTRUCTURE 
PORK 
See MEAT 
POROUS MATERIALS 

Aspects of non-Newtonian flow and displacement in porous me- 
dia, 18:15209 (R;US) 

PORFLOW: A multifiuid multiphase model for simulating flow, 
heat transfer, and mass transport in fractured porous media: 
User’s manual, Version 2.41, 18:15431 (R;US) 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, September 22, 1992— 
December 22, 1992, 18:15213 (R;US) 

TOUGH2: Unsaturated Groundwater and Heat Transport 
Model, 18:18578 (CM;US) 

TRUST84: Sat-Unsat Flow in Deformable Media, 18:18587 
(CM;US) 

TRUST84: Sat-Unsat Flow in Deformable Media, 18:18586 
(CM;US) 

PORPHYRINS 
See also CHLOROPHYLL 
MYOGLOBIN 

in vivo studies in NCT with a boronated porphyrin and tumor 

growth delay as an end point, 18:17451 (R;US) 
PORTS 
See HARBORS 
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PORTSMOUTH GASEOUS DIFFUSION PLA 


PORTSMOUTH GASEOUS DIFFUSION PLANT 

Closure plan for the X-230J7 Holding Pond, 18:15621 (R;US) 

Closure plan for the X-701C Neutralization Pit, 18:15618 (R;US) 

Portsmouth Gaseous Diffusion Plant Decontamination and De- 
commissioning Program surveillance and maintenance plan, 
FY 1993-2002, 18:15617 (R;US) 

PORTUGAL 

The text of the agreement of 7 August 1978 between Portugal 
and the Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons, 
18:16422 (R;XA;In English, Spanish, French, Russia) 

POSITION DEPENDENCE 

See SPACE DEPENDENCE 
POSITION INDICATORS 

See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 

Some characteristics of the microstrip gas chamber, 18:17094 
(R;RU) 

POSITIONING 

Development of automatical self-drive charging-car, 18:15075 

(IA;JP;in Japanese) 
POSITRON BEAMS 

Intensity interferometry and its application to beam diagnostics, 

18:16963 (RA;US) 
POSITRON CHANNELING 

Hard photon radiation emitted by high energy electrons and 
positrons in monocrystals, 18:18281 (IA;RU;In Russian) 

On polarization of relativistic electron and positron incoherent 
radiation in crystal, 18:18286 (IA;RU;in Russian) 

Programming environment for electromagnetic process descrip- 
tion in the relativistic particle plane and axis channeling, 
18:18285 (IA;RU;In Russian) 

POSITRON SOURCES 

Positron source with small phase volume based on coherent in- 
teraction of relativistic electron beam with crystal, 18:18287 
(IA;RU;in Russian) 

POSITRONS 

Influence of some alloying elements on the formation of vacancy 
defects in ferritic steels during irradiation at 288 deg C, 
18:16431 (R;FR) 

Study by the positron annihilation technique of Graft copolimer- 
ization of methyl methacrylate in polyethylene induced by 
gamma radiation., 18:16706 (I;MX;In Spanish) 

POSTULATED PARTICLES 
See also GLUONS 
GOLDSTONE BOSONS 
HIGGS BOSONS 
PARTONS 
POMERANCHUK PARTICLES 
QUARKS 
SPARTICLES 
TOP PARTICLES 
Eg matter particles, 18:18006 (RA;DE) 
Scalars, 18:17940 (RA;DE) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 40 

Natural radioactivity of building materials in Syria, 18:17300 

(R;SY;lIn Arabic) 
POTASSIUM HYDROXIDES 

Development of efficient chemical desulfurization process of 

coal.: Oxy-alkalinolysis, 18:14881 (IA;JP;in Japanese) 
POTASSIUM OXIDES 
Lattice dynamics of Ba; _,K,BiO3 as studied by neutron scatter- 
ing and computer simulation, 18:18234 (R;RU) 
POTATO TUBERS 
See POTATOES 
POTATOES 

Reduced fouling of ultrafiltration membranes via surface fluori- 

nation, 18:17479 (R;US) 
POWDERS 

Design of a pulsed x-ray system for fluorescent lifetime mea- 

surements with a timing accuracy of 109 ps, 18:17124 (R;US) 
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POWER DISTRIBUTION 
Verification of advanced methods in TARMS boiling water reac- 
tor core management system, 18:15795 (RA;XA) 


POWER GENERATION 
See also COGENERATION 
International co-operation concerning improvement of energy 
conservation and efficiency in Romania, 18:16262 (IA;ES;in 
French) 
Transfer of efficient coal fired technologies, 18:16254 (IA;ES) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
MHD POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
Realization of pilot-system related to utilization of the energy 
companies’ ADP-systems and of the basic registers of the so- 
ciety, 18:16384 (R;Fl;In Finnish) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 


POWER REACTORS 

See also ATUCHA REACTOR 
BWR TYPE REACTORS 
CHERNOBYLSK-1 REACTOR 
CHERNOBYLSK-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
COMANCHE PEAK-2 REACTOR 
EBR-2 REACTOR 
EL-4 REACTOR 
LENINGRAD-3 REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
PWR TYPE REACTORS 
PHENIX REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
SPACE POWER REACTORS 
WWER-5 REACTOR 

Aging impact on the safety and operability of nuclear reactor 
pressure vessels, 18:15981 (RA;US) 

Physical characteristics of the core of nuclear district heating 
plants, 18:15936 (RA;XA) 

Power reactor embrittlement data base (PR-EDB): Uses in eval- 
uating radiation embrittlement of reactor vessels, 18:15980 
(RA;US) 

The application of probabilistic fracture analysis to residual life 
evaluation of embrittied reactor vessels, 18:15982 (RA;US) 

POWER SUBSTATIONS 

See also GAS-INSULATED SUBSTATIONS 

Proposed amendment to presidential permit PP-63 and associ- 
ated modifications to 500 kV international transmission line, 
Forbes, Minnesota to Manitoba, Canada: Addendum to the fi- 
nal environmental assessment, 18:16149 (R;US) 

Substation Reliability Centered Maintenance, 18:16144 (R;US) 

POWER SUPPLIES 

Resonance power supplies for large accelerator, 18:17025 

(R;US) 
POWER SYSTEMS 

See also INTERCONNECTED POWER SYSTEMS 

Aging studies of batteries and transformers in class IE power 
systems, 18:15986 (RA;US) 

POWER TRANSMISSION 

Free movement of the electricity product in Europe, 18:16150 
(R;FR;in French) 

POWER TRANSMISSION LINES 

Proposed amendment to presidential permit PP-63 and associ- 
ated modifications to 500 kV international transmission line, 
Forbes, Minnesota to Manitoba, Canada: Addendum to the fi- 
nal environmental assessment, 18:16149 (R;US) 

PRECIPITATION 


Catalytic effect of iron on the hydropyrolysis of brown coal, 
18:14875 (IA;JP;in Japanese) 





Decomposition of tetraphenylborate precipitates used to isolate 
Cs-137 from Savannah River Site high-level waste, 18:15514 
(R;US) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECURSOR 
Study on the chromatographic analysis of the brown coal- 
derived preasphaltenes. 3, 18:14978 (IA;JP;in Japanese) 
PREHEATING 
See HEAT TREATMENTS 
PREPARATION (CHEMICAL) 
See CHEMICAL PREPARATION 
PRESSURE TUBES 

An assessment of the waterside corrosion and hydrogen pick-up 
in the zircaloy-2 pressure tubes of PHWR, 18:15881 (R;IN) 

Design of experiments and equipment to test the ballooning 
characteristics of CANDU pressure tubes, 18:15889 (R;CA) 

PRESSURE VESSELS 

Finite-element pre-analysis for pressurized thermoshock tests: 
Vessel 1: Tests 4, 5 and 6, 18:15863 (R;Fl) 

General requirements for pressure-retaining systems and com- 
ponents in CANDU nuclear power plants, 18:15883 (R;CA) 

Mechanical safety subcommittee guideline for design of thin 
windows for vacuum vessels: Revised, 18:16993 (R;US) 

Pulsed discharge cleaning plasmas in Frascati Tokamak Up- 
grade, 18:18504 (R;IT) 

Research of fuel vessel of LNG vehicle, 18:15249 (IA;JP;In 
Japanese) 

Stress analysis and evaluation of a rectangular pressure vessel, 
18:16782 (R;US) 

Subsize specimen testing of nuclear reactor pressure vessel 
material, 18:15992 (R;US) 

The VTTR6 program based on the R6 method, 18:15994 
(R;Fl;in Finnish) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 

Use of the PRAISE code to estimate probability of leaks in the 
NPR— HWR pressurizer surge line: New Production Reactors 
Program, 18:16044 (R;US) 

PRIMARY COOLANT CIRCUITS 

An analysis of semiscale Mod-2C S-FS-1 steam line break test 
using RELAP5/MOD2, 18:16127 (R;US) 

Coolant technology of water cooled reactors. V. 1: Chemistry of 
primary coolant in water cooled reactors, 18:15832 (R;XA) 

Coolant technology of water cooled reactors. V. 2: Corrosion in 
the primary coolant systems of water cooled reactors, 
18:15833 (R;XA) 

Creys-Malville nuclear plant. Simulation of the cold plenum 
thermal-hydraulics. 12 zone model presentation, 18:15908 
(R;FR;In French) 

Thermal stress models for stratified flows and fatigue calculation 
methods for time-varying boundary conditions such as ther- 
mal striping gradients together with 60-year lifetime analysis 
and full-scale flawed pipe fracture testing, 18:16051 (R;US) 

PRINCETON LARGE TORUS 

See PLT DEVICES 

PROBES 

Evaluation of hydrogen donating ability of coal liquefaction- 
residues with molecular probes, 18:14988 (IA;JP;in Japanese) 

Fiber-optic pH sensor for in-situ applications, 18:17164 (R;FR) 

Hg removal from SRTC iaboratory waste using an in-tank ion 
exchange probe, 18:15538 (R;US) 

PROCEEDINGS 

Proceedings of Joint Meeting of The 57th Conference of The 
Fuel Society of Japan and the 89th Coke Special Symposium, 
18:14817 (I;JP;in Japanese) 


PRODUCTION REACTORS 
Excursions 


Proceedings of the Joint Meeting of The Fuel Society of Japan 
(1991).: 28th Coal Science Conference/91st Coke Meeting, 
18:14908 (i;JP;in Japanese) 

PROCESS CONTROL 

Real-time optical diagnostics for the basic oxygen steelmaking 

process, 18:17172 (R;US) 
PROCESS DEVELOPMENT UNITS 

Studied on PSU recycle solvent.: Fine analysis of naphthalene 
derivatives, 18:14931 (IA;JP;in Japanese) 

Study on coal liquefaction operation by it/d PSU, 18:14848 
(IA;JP;in Japanese) 

Vaper-liquid equilibrium for NEDOL process 1t/d PSU operation 
using Illinois No.6 coal, 18:14977 (IA;JP;in Japanese) 

PROCESS HEAT REACTORS 

See also THR REACTOR 

A simple and feasible proposal for nuclear district heating: An 
introduction to two vkinds of pool type low-temperature heat- 
ing reactors, 18:15935 (R;CN) 

Safety of 5 MW district heating reactor (DHR) and hydraulic dy- 
namic pressure drive control rods, 18:16004 (R;CN) 

PROCESSING 
See also COPROCESSING 
DATA PROCESSING 
FOOD PROCESSING 
IMAGE PROCESSING 
REFINING 
WASTE PROCESSING 
Improved processing, 18:16569 (RA;US) 
Silicon carbide, 18:16562 (RA;US) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION REACTORS 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, April 1, 1991—June 30, 
1991, 18:16060 (R;US) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, October 1, 1992- 
December 31, 1992, 18:16059 (R;US) 

Health and Safety Plan for operations performed for the New Pro- 
duction Reactor drilling program: Revision A, 18:16103 (R;US) 

Production reactors: An outline overview, 1944—1988, 18:16057 
(R;US) 

Clerical Personnel 

Secretarial Excellence Institute, 18:16055 (R;US) 
Computer Codes 

SHIELD certification package, 18:16082 (R;US) 
Construction 

Topical report: LWNPR balance of plant, 18:16081 (R;US) 
Containment Systems 

Proposed deterministic severe accident criteria for the heavy 
water new production reactor containment, 18:16131 (R;US) 

Demonstration Programs 

Plutonium-238 production design analysis study for the New 
Production Reactor — Modular High-Temperature Gas-Cooled 
Reactor, 18:16069 (R;US) 

Environmental Effects 

New Production Reactor exposure pathways at the Idaho Na- 

tional Engineering Laboratory, 18:16036 (R;US) 
Environmental impacts 

Lessons learned during preparation of the new production reactor 
capacity: Environmental Impact Statement, 18:16029 (R;US) 

New production reactor at Savannah River: Volume 1, Heavy 
water reactor facility description: Version 3, 18:16042 (R;US) 

Excursions 

Fiow excursion experiments with a Savannah River Mark 22 fuel 
assembly mockup: Volume 2, Test program and results (Ap- 
pendix B, Part 1), 18:16137 (R;US) 
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PRODUCTION REACTORS 
Fuel Elements 


Fuel Elements 
independent design verification strategy for the New Production 
Reactor fuel and target handling system, 18:16068 (R;US) 
Fuel Plates 
Uranium oxide fuel, 18:16064 (R;US) 
Weekly report, August 24-28, 1953, Sylvania Electric Products 
Company (25730-700), 18:16065 (R;US) 
Fuel Rods 
Argonne National Laboratory trip report, 18:16061 (R;US) 
U-Al slug fabrication for Savannah River Plant, 18:16063 (R;US) 
Loss Of Coolant 
Reactor materials program LOCA definition project summary re- 
port, 18:16097 (R;US) 
Management 
DOE/NPR grant: 
(R;US) 
Research and development of post-classical management tools 
for government program offices: Volume 1, Executive sum- 
mary: Third annual technical progress report, November 
1990—November 1992, 18:16058 (R;US) 
Planning 
New Production Reactors Program progress report, 18:16056 
(R;US) 
Pressurizers 
Use of the PRAISE code to estimate probability of leaks in the 
NPR- HWR pressurizer surge line: New Production Reactors 
Program, 18:16044 (R;US) 
Primary Coolant Circuits 
Thermal stress models for stratified flows and fatigue calculation 
methods for time-varying boundary conditions such as ther- 
mal striping gradients together with 60-year lifetime analysis 
and full-scale flawed pipe fracture testing, 18:16051 (R;US) 
Program Management 
New Production Reactors Program progress report, 18:16056 
(R;US) 
Radioactive Effiuents 
New Production Reactor exposure pathways at the Idaho Na- 
tional Engineering Laboratory, 18:16036 (R;US) 
Reactor safety determination, Savannah River Plant, 18:16035 
(R;US) 
Reactor Cooling Systems 
MHTGR-New Production Reactor safety significance of air 
ingress, 18:16105 (R;US) 
Structural integrity of the process water system (PWS) of the 
Savannah River Site production reactors, 18:16139 (R;US) 
Reactor Instrumentation 
Project 8980, Savannah River Plant, 105 Buildings — Seismo- 
scope settings, 18:16098 (R;US) 
Reactor Materials 
Orientation dependency of mechanical properties of 1950's vin- 
tage Type 304 stainless steel weldment components before 
and after low temperature neutron irradiation, 18:16510 (R;US) 
Reactor Physics 
A comparison of reactor physics analysis methods for the New 
Production — Modular High-Temperature Gas Cooled Reactor, 
18:16070 (R;US) 
Reactor Shutdown 
Core shutdown report: Subcycle K-14.1: Revision 1, 18:16142 
(R;US) 
Risk Assessment 
Probabilistic Risk Assessment in New Production Reactors: 
Background and issues to 1991, 18:16095 (R;US) 
Safety Analysis 
Supplementary reactor safety determination, Savannah River 
Plant, 18:16096 (R;US) 
Targets 
Independent design verification strategy for the New Production 
Reactor fuel and target handling system, 18:16068 (R;US) 
PRODUCTION RISERS 
See MARINE RISERS 
PRODUCTIVITY 


Study on coal liquefaction by 0.1t/d bench scale unit of NEDOL 
process.: Effect of coal concentration on product yield, 
18:14847 (IA;JP;ln Japanese) 


Publications and presentations, 18:18545 
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PROFESSIONAL PERSONNEL 
See also ENGINEERS 
SCIENTIFIC PERSONNEL 
Root cause analysis, 18:16193 (RA;US) 
Taking control of culture change via training (management and 
supervisory training), 18:16199 (RA;US) 
The role of performance-based training in independent inspec- 
tor certification, 18:18540 (RA;US) 
PROGRAM MANAGEMENT 
Civilian Radioactive Waste Management System Requirements 
Document, 18:15387 (R;US) 
PROGRAMMING 
See also LINEAR PROGRAMMING 
NONLINEAR PROGRAMMING 
PARALLEL PROCESSING 
PC-version of RAM6-code for calculation of parameters of the 
effective logarithmic boundary condition at the absorbent rod 
surface in reactor, 18:18622 (R;VN) 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECTILES 
DNA ASAT Debris Generation Program: 1992 Electric Gun 
tests, test and analysis report, 18:16779 (R;US) 
PROLIFERATION 
On the dangers of C.I.S. specialists with nuclear weapons expe- 
rience relocating to Third World countries: A Russian view: 
Nonproliferation Newsletter, February 1993: Volume 11, Is- 
sue 1, 18:16421 (R;US) 
PROK?T NEUTRONS 
Devices for corrosion studies under irradiation, 
(R;FR;In French) 
Lifetime measurement of prompt neutrons using the neutronic 
noise analysis., 18:15954 (1;MX;in Spanish) 
PRONGS 
See PARTICLE TRACKS 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Asphaltene reaction via supercritical fluid extraction, 18:15255 
(R;US) 
Natural gas cost for evaluating energy resource opportunities at 
Fort Stewart, 18:15245 (R;US) 
PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPERTIES (PHYSICAL) 
See PHYSICAL PROPERTIES 
PROPINE 
See PROPYNE 
PROPORTIONAL COUNTERS 
Development of a drift tissue equivalent proportional counter for 
radiation protection personnel dosimetry, 18:17059 (R;FR;in 
French) 
Quality assurance measures for extended surface proportional 
counters, 18:17144 (RA;DE;in German) 
Radionuclides used in the calibration and control of contamina- 
tion monitors, 18:17142 (RA;DE;In German) 
PROPOSALS 
Procurement history of the hybrid undulator for the U-5 beam line 
at the national synchrotron light source, 18:16928 (RA;US) 
PROPULSION 
Progress in optical diagnostic development for the electro- 
thermal chemical program, 18:18467 (R;US) 
PROPYNE 
Molecular eigenstate spectroscopy: Application to the in- 
tramolecular dynamics of some polyatomic molecules in the 
3000 to 7000 cm-" region: Progress report, September 1, 
1990—January 31, 1993, 18:16698 (R;US) 
PROTACTINIUM 231 
Determination of uranium series radionuclides Pa-231 and Ra- 
226 using liquid scintillation counting (LSC), 18:16690 (R;Fl) 
PROTECTION 
See SAFETY 
PROTECTION (CORROSION) 
See CORROSION PROTECTION 


18:16049 





PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 

Advanced zinc phosphate conversion and pre-ceramic polymet- 
allosiloxane coatings for corrosion protection of steel and 
aluminum, and characteristics of polyphenyletheretherketone- 
based materials: Final report, 18:16429 (R;US) 

PROTEIN ENGINEERING 

Structural studies of polypeptides: Mechanism of immunoglobin 
catalysis and helix propagation in hybrid sequence, disulfide 
containing peptides, 18:17446 (R;US) 

PROTEIN STRUCTURE 

Structural studies of polypeptides: Mechanism of immunoglobin 
catalysis and helix propagation in hybrid sequence, disulfide 
containing peptides, 18:17446 (R;US) 

The Protein Data Bank: Present status and future plans, 
18:17439 (R;US) 

PROTEINS 
See also BLOOD COAGULATION FACTORS 
CHLOROPHYLL-BINDING PROTEINS 
CYTOCHROMES 
ENZYMES 
MUCOPROTEINS 

Calculated dynamical scattering in a fibrous protein structure, 
18:16714 (R;AU) 

The Protein Data Bank: Present status and future plans, 
18:17439 (R;US) 

[Processing and targeting of the thiol protease aleurain}: 
Progress report, 18:17441 (R;US) 

PROTON BEAMS 

Measurements of the spatial-angular coordinates of the particle 
tracks in nuclear emulsion by means of the Fourier transform 
microscope, 18:17101 (R;RU) 

PROTON BLOCKING 
See PROTON CHANNELING 
PROTON CHANNELING 

Construction of dechanneling integral function in the depth 
broad interval based on the analysis of spectra orientation de- 
pendence of CR and RBS, 18:18256 (IA;RU;in Russian) 

PROTON REACTIONS 

Analysis of discrete ambiguities for *NA and pNA vertex functions 
using inclusive charge-exchange reactions, 18:17984 (R;RU) 

Hadron jets and nucleon clusters in the relativistic nuclear colli- 
sions, 18:18113 (R;RU) 

Monte Carlo simulation of multiscattering addition in the polar- 
ization of cumulative protons, 18:18119 (R;RU;In Russian) 

On mechanisms of the direct knock-out reaction of proton pairs 
from the carbon nucleus by 660 MeV protons, 18:18121 
(R;RU;In Russian) 

Strangeness production in nuclear collisions: Color rope forma- 
tion?, 18:18101 (R;DE) 

PROTON-ANTIPROTON INTERACTIONS 

Color coherence in multijet events at CDF, 18:17950 (R;US) 

Crossing-odd spin effects in the dipole model of hadron scatter- 
ing, 18:17977 (R;UA) 

Dynamical behavior of excited hadronic matter: Progress report, 
January 1, 1991—December 31, 1991 (Dept. of Physics, Univ. 
of Arizona), 18:17949 (R;US) 

Feigenbaum attractor and intermittency in particle collisions, 
18:17803 (R;RU) 

Spin observables in large t elastic N-N scattering, 18:17897 
(R;US) 

Structure functions of sea quarks, Kogut-Susskind pole and dy- 
namics of pp- and pp-bar-interactions at high energies, 
18:17982 (R;RU) 

The amplitude of the elastic hadron-hadron scattering in the 
coulombic range of transfer momenta, 18:17981 (R;RU) 

“Fine structure” of the Pomeron and the real part of the elastic 
scattering amplitude, 18:17980 (R;UA) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-NEUTRON INTERACTIONS 

Medium Energy measurements on N-N parameters: Progress 

report, April 1, 1992—March 31, 1993, 18:17948 (R;US) 


PULSE COMBUSTORS 


PROTON-PROTON INTERACTIONS 

Crossing-odd spin effects in the dipole model of hadron scatter- 
ing, 18:17977 (R;UA) 

Feigenbaum attractor and intermittency in particle collisions, 
18:17803 (R;RU) 

Logarithmically rising cross section and the ratio o4/o;, 
18:17975 (R;UA) 

Measurement of characteristics of heavy quark production cross 
sections in the experiment with instrumented beam absorber, 
18:18013 (R;RU;In Russian) 

Medium Energy measurements on N-N parameters: Progress 
report, April 1, 1992—March 31, 1993, 18:17948 (R;US) 

On mechanisms of the direct knock-out reaction of proton pairs 
from the carbon nucleus by 660 MeV protons, 18:18121 
(R;RU;In Russian) 

Structure functions of sea quarks, Kogut-Susskind pole and dy- 
namics of pp- and pp-bar-interactions at high energies, 
18:17982 (R;RU) 

The amplitude of the elastic hadron-hadron scattering in the 
coulombic range of transfer momenta, 18:17981 (R;RU) 

Two-proton correlations from heavy-ion collisions: Determining 
the reaction zone of Ni + Ni by the Hanbury-Brown-Twiss ef- 
fect, 18:18086 (R;US) 

t-quark single production at hadron UNK collider, 18:17966 
(R;RU;In Russian) 

PROTONS 

Monte Carlo simulation of multiscattering addition in the polar- 
ization of cumulative protons, 18:18119 (R;RU;In Russian) 

New representations of AE-Cs! matrix. Automatical identification 
of light particles, 18:17083 (R;FR;In French) 

Proton spin: the role of quark-gluon and hadron degrees of free- 
dom, 18:17879 (R;RU;In Russian) 

The technique of correction introduction for particle losses in the 
propane bubble chamber, 18:17105 (R;RU;In Russian) 

PSEUDOSCALAR MESONS 

See also BMESONS 

D MESONS 
ETA MESONS 
KAONS 
PIONS 

A scalar-vector model of quark-antiquark interaction under lin- 
ear confinement, 18:17866 (R;XA) 

Weak interactions in a bilocal chiral theory: 1. Bound states 
wave functions for given angular momentum, 18:17827 (R;RU) 

PSi RESONANCES 
See MESONS 
PS-3105 RESONANCES 
See J PSI-3097 MESONS 
PS+-4300 RESONANCES 
See MESONS 
PUBLIC TRANSPORTATION SYSTEMS 
See TRANSPORTATION SYSTEMS 
PUBLIC UTILITIES 

See also ELECTRIC UTILITIES 

Incentive regulation of investor-owned nuclear power plants by 
public utility regulators, 18:15925 (R;US) 

PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSATOR STELLARATOR 
See STELLARATORS 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE COMBUSTION 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, July 1992—September 1992, 18:15174 
(R;US) 

PULSE COMBUSTORS 

Development of a retrofit coal combustor for industrial 
applications, (Phase 1-A): Technical progress report, July— 
September 1988, 18:15181 (R;US) 
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PULSE COMBUSTORS 


Development of a retrofit coal combustor for industrial ap- 
plications, (Phase 1-A): Technical progress report, 
October-December 1988, 18:15182 (R;US) 

Development of a retrofit coal combustor for industrial 
applications, (Phase 1-A): Technical progress report, July— 
September 1988, 18:15181 (R;US) 

Development of a retrofit coal combustor for industrial 
applications, (Phase 2): Technical progress report, October— 
December 1989, 18:15184 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions, (Phase 2): Technical progress report, Apri+-June 1989, 
18:15183 (R;US) 

Development of a retrofit coal combustor for industrial 
applications, (Phase 2): Technical progress report, October— 
December 1989, 18:15184 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, July-September 1987: 
Draft, 18:15179 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, October-December 1987: 
Draft, 18:15180 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, July-September 1987: 
Draft, 18:15179 (R;US) 

Development of a retrofit coal combustor for industrial applica- 
tions: Technical progress report, October-December 1987: 
Draft, 18:15180 (R;US) 

PULSED BEAM DEFLECTORS 

See BEAM PULSERS 

PULSED D-T REACTORS 
Implosion of reactor-size, gas filled spherical shell targets driven 
by shaped pressure pulses, 18:18505 (R;IT) 
PULVERIZATION 
See COMMINUTION 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMP TURBINES 

Reversible Francis pump turbines: Improvement of part load 
performance by changes on the design of impeller blades, 
18:15711 (R;NO) 

PUMPS 
See also ROD PUMPS 
VACUUM PUMPS 

Aging and low-flow degradation of auxilary feedwater pumps, 
18:15979 (RA;US) 

An experiment in multiple expertise synthesis for a diagnosis ex- 
pert system, 18:15825 (R;FR;in French) 

Dynamic analysis of the auxiliary power supply and study of 
coastdown of the reactor coolant pump at power failure for 
Qinshan Nuclear Power Plant, 18:15815 (R;CN;In Chinese) 

Study on the structure of liquid hydrogen pump, 18:15664 
(IA;JP;in Japanese) 

The stress analysis of moderator pump casing of RAPP-3,4 and 
Kaiga-1,2, 18:15880 (R;IN) 

PUREX PROCESS 

200 Area technical manual, 18:15302 (R;US) 

Chemical Processing Division monthly report, December 1966, 
18:15320 (R;US) 

Chemical Processing Division monthly report, October 1966, 
18:15319 (R;US) 

How to prepare and to accompany the operation of an industrial 
unit owing to process engineering: The case of nuclear fuel 
reprocessing, 18:15296 (R;FR;In French) 

PWR TYPE REACTORS 

See also BEAVER VALLEY-1 REACTOR 
BEAVER VALLEY-2 REACTOR 
COMANCHE PEAK-2 REACTOR 
MILLSTONE-2 REACTOR 
PALUEL-1 REACTOR 
QINSHAN REACTOR 
SIZEWELL-B REACTOR 
SURRY-1 REACTOR 
THR REACTOR 
THREE MILE ISLAND-1 REACTOR 
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WNP-1 REACTOR 
WWER TYPE REACTORS 
Calculation Methods 
Advanced calculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:15836 (R;XA) 
Calculational methods for PWRs, 18:15853 (RA;XA) 
Cooling Towers 
Studies of cooling tower components on the Mistral test bench, 
18:15830 (R;FR;In French, English) 
The shape of natural draft cooling towers, 18:15829 (R;FR;In 
French, English) 
Departure Nucleate Bolling 
The Aphrodite boiling crisis program. Analysis of CHF tests per- 
formed on a vertical tube, 18:15828 (R;FR) 
Design Basis Accidents 
Assessment of the exposure index as a means of predicting po- 
tential consequences associated with nuclear power pliant 
accidents, 18:16034 (R;US) 
Dosimetry 
Improvement of two calculation methods of the detectors activa- 
tion and on the PWR 900 MWe vessel. Comparison with the 
experiment, 18:15814 (R;FR;In French) 
Fuel Assemblies 
On-line sipping test system, 18:15807 (R;FR) 
Fuel Management 
Optimization of refueling-shuffling scheme in PWR core by ran- 
dom search strategy, 18:15818 (R;CN) 
Heat Transfer 
Survey of thermal-hydraulic models of commercial nuclear 
power plants, 18:15792 (R;US) 
Hydraulics 
Survey of thermal-hydraulic models of commercial nuclear 
power plants, 18:15792 (R;US) 
Loose Parts Monitoring 
On-line acoustic monitoring of EDF nuclear plants in operation 
and loose-part diagnosis, 18:15827 (R;FR) 
Meetings 
Advanced calculational methods for power reactors and LWR 
core design pararneters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:15836 (R;XA) 
Meltdown 
Allowance for severe accidents in design, 18:15812 (R;FR) 
Neutron Diffusion Equation 
Neutron transport equation - indications on homogenization and 
neutron diffusion, 18:15831 (R;FR;In French) 
Neutron Reflectors 
Reflector modeling in advanced nodal analysis of pressurized 
water reactors, 18:15851 (RA;XA) 
Neutron Transport 
Neutron transport equation - indications on homogenization and 
neutron diffusion, 18:15831 (R;FR;In French) 
Pumps 
An experiment in multiple expertise synthesis for a diagnosis ex- 
pert system, 18:15825 (R;FR;In French) 
Reactor Accidents 
Enhancements to the accident precursor methodology, 
18:16125 (R;US) 
IMPAIR/3: a computer program to analyze the iodine behaviour in 
multi-compartments of a LWR containment, 18:15800 (R;CH) 
Reactor Components 
Lessons learned from fatique failures in major FWR compo- 
nents, 18:15857 (RA;US) 
SINBAD, a data base for PWR internals vibratory monitoring, 
18:15826 (R;FR) 
Safety reassessment and life extension, 18:15813 (R;FR) 
Reactor Control Systems 
Functional analysis of controbloc incidents, 18:15811 (R;FR) 
The French Atomic Energy Commission program in the field of 
reactor instrumentation and control, 18:16002 (R;FR) 





Reactor Cooling Systems 

Analysis of thermal mixing and boron dilution in a PWR, 

18:15861 (R;US) 
Reactor Instrumentation 

Functional analysis of controbloc incidents, 18:15811 (R;FR) 

The French Atomic Energy Commission program in the field of 
reactor instrumentation and control, 18:16002 (R;FR) 

Reactor Maintenance 

Research and development on nuclear steam supply systems at 

EDF. Current and future, 18:15824 (R;FR;in French, English) 
Reactor Monitoring Systems 

Aging evaluation of nuclear plant RTDs and pressure transmit- 

ters, 18:15860 (RA;US) 
Reactor Operation 

Research and development on nuclear steam supply systems at 

EDF. Current and future, 18:15824 (R;FR;In French, English) 
Reactor Protection Systems 

Case study on the use of PSA methods: Assessment of 
technical specifications for the reactor protection system in- 
strumentation, 18:15835 (R;XA) 

Reactor Safety 

Innovation future reactors: the differential model of equivalent 
parameters. A decisional tool for conception, 18:16091 
(R;FR;In French) 

Research and development on nuclear steam supply systems at 
EDF. Current and future, 18:15824 (R;FR;In French, English) 

Reactor Vessels 

Improvement of two calculation methods of the detectors activa- 
tion and on the PWR 900 MWe vessel. Comparison with the 
experiment, 18:15814 (R;FR;in French) 

Risk Assessment 

Generic component failure data base, 18:16100 (R;US) 

Risk impact of two accident management strategies, 18:16133 
(R;US) 

Temperature Measurement 

PWR thermocouple mechanical sealing structure, 18:15816 

(R;CN;In Chinese) 
PYRIDINE 

Conversion of deashed humic substance of coal into alkane car- 

bons, 18:14890 (IA;JP;In Japanese) 
PYRITE 
Bench-scale testing of the multi-gravity separator in combination 
with Microcel: First quarterly report, September 29, 1992- 
December 31, 1992, 18:14831 (R;US) 
Development of enhanced sulfur rejection processes: First 
Quarterly technical progress report, October 1, 1992— 
December 31, 1992, 18:14832 (R;US) 
Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, December 
31, 1992, 18:14828 (R;US) 
Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: Ninth quarterly technical 
progress report, September 1, 1992— December 31, 1992, 
18:14829 (R;US) 
Selective oxidation desulfurization process for Ohio coals: Final 
report, 18:15090 (R;US) 
Toward organic defulfurization, 18:15102 (R;US) 
PYRITES 

See PYRITE 
PYROCATECHIN 

See PYROCATECHOL 
PYROCATECHOL 

The surface characterization of a series of hydroxybenzenes on 
Ag(111): An EELS and TDS study, 18:16708 (R;US) 

PYROELECTRIC EFFECT 

Research in the preparation and characterization of thermodi- 
electric properties of electrically polarized films: Final 
summary report, 19 June—11 August 1989, 18:16640 (R;US) 

PYROGALLIC ACID 
See PYROGALLOL 
PYROGALLOL 

The surface characterization of a series of hydroxybenzenes on 

Ag(111): An EELS and TDS study, 18:16708 (R;US) 


PYROLYSIS 
Pyrolysis Products 


PYROLYSIS 

See also FLASH HYDROPYROLYSIS PROCESS 

[Fundamental aspects, processes and applications on pyroly- 
sis]: Foreign trip report, September 25—October 11, 1992, 
18:16736 (R;US) 

Acceleration 

Studies on brown coal liquefaction. 5.: Pyrolysis of metal car- 

boxylate salt, 18:14898 (IA;JP;in Japanese) 
Chemical Reaction Kinetics 

Pyrolysis of coal liquefaction vacuum residue, 
(IA;JP;In Japanese) 

Thermolysis and hydrocracking of diarylalkanes, 18:14919 
(IA;JP;in Japanese) 

Circulating Systems 

Rapid pyrolysis of coals in down-flow reactor.: Combustion of 
Taiheiyo-coal char and sand mixture, 18:14879 (IA;JP;in 
Japanese) 

Coai Rank 

Effects of heating-rates on pyrolytic properties of coals, 

18:14967 (IA;JP;in Japanese) 
Coal Tar 

Changes in molecular structure of coking coal during tar releas- 

ing period in flash pyrolysis, 18:14955 (IA;JP;In Japanese) 
Conversion Ratio 

Pyrolysis of coal liquefaction vacuum residue, 

(IA;JP;In Japanese) 
Cross-Linking 

Design of a new coal pyrolysis method for realizing high coal 
conversion, 18:15017 (IA;JP;In Japanese) 

Flash pyrolysis of coal swollen by polar solvent vapors, 
18:15016 (IA;JP;in Japanese) 

Dehydrogenation 

Pyrolysis of coal liquefaction vacuum residue, 

(IA;JP;in Japanese) 
Denitrification 

Denitrogenation of coal during the pyrolysis with iron catalyst, 

18:15019 (IA;JP;in Japanese) 
Entrainment 

Fundamental research on coal flash pyrolysis, 

(IA;JP;In Japanese) 
Flash Heating 

Changes in molecular structure of coking coal during tar releas- 
ing period in flash pyrolysis, 18:14955 (IA;JP;In Japanese) 

Fundamental research on coal flash pyrolysis, 18:15070 
(IA;JP;in Japanese) 

Rapid pyrolysis of coals in down-flow reactor.: Combustion of 
Taiheiyo-coal char and sand mixture, 18:14879 (IA;JP;In 
Japanese) 

Structural analyses of pyrolysed coal with high heating rate using 
Curie-point pyrolysis-GC/MS, 18:14957 (IA;JP;In Japanese) 
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A review of the uncertainties in the assessment of radiological 

consequences of spent nuclear fuel disposal, 18:15609 (R;SE) 
Radiation Monitoring 
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HPLC studies of aquatic humic compounds and complexes from 
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The treatment of iodine and chlorine chemistry in the risk assess- 
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Decontamination systems information and research program: 
Quarterly technical progress report, October 1-December 31, 
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Treatment and disposal of radioactive wastes from nuclear 
power plants. Research programs 1993-1998, 18:15423 
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Evaluating the general and localised corrosion of carbon steel 
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Incineration process for plutonium-contaminated waste, 
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Influence of temperature on strength of cemented surrogate ni- 
trate salt waste, 18:15446 (R;US) 

Life cycle cost analysis changes mixed waste treatment program 
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RADIOACTIVE WASTES 
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Summary of DWPF antifoam requirements, 18:15540 (R;US) 
Environmental Exposure Pathway 
A review of the uncertainties in the assessment of radiological 
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Computerized Simulation 

CRYSTAL: A model of a fractured rock geosphere for perfor- 
mance assessment within SKI Project-90, 18:18614 (R;SE) 
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apparatus TOLEDO - Preliminary study, 18:17495 (R;VN) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
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An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 
RADIUM F 
See POLONIUM 210 
RADON 
Building materials as sources of indoor exposure to ionizing ra- 
diation, 18:17548 (R;Fl) 
RADON 220 
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means of alpha spectroscopy., 18:16670 (1;MX;in Spanish) 

Entry of soil gas and radon into houses, 18:17275 (R;DK) 
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based on personal computer: Final report for the period 1 Au- 
gust 1990 - 31 July 1992, 18:16016 (R;XA) 

RESERVOIR ENGINEERING 

Data requirements and acquisition for reservoir characterization, 

18:15221 (R;US) 
RESERVOIR FLUIDS 

Characterization of oil and gas reservoir heterogeneity: [Quarterly 
report], January 1, 1993—March 31, 1993, 18:15204 (R;US) 

New generation of group contribution and equation-of-state 
models: Annual report, 1992, 18:16696 (R;US) 

RESERVOIR ROCK 

Characterization of oil and gas reservoir heterogeneity: [Quarterly 
report], January 1, 1993—March 31, 1993, 18:15204 (R;US) 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 70, quarter ending 
March 31, 1992, 18:15208 (R;US) 

Enhanced oil recovery and applied geoscience research pro- 
gram: [Quarterly] report, October 1—-December 31, 1992, 
18:15216 (R;US) 

RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also HOUSES 

Air-to-air heat exchanger performance, 18:16347 (RA;US) 

Analysis of historical residential air-conditioning equipment siz- 
ing using monitored data, 18:16351 (R;US) 

Analysis of historical residential air-conditioning equipment siz- 
ing using monitored data, 18:16350 (R;US) 

Base sample residential thermal analysis, 18:16343 (RA;US) 

Environment friendly, reasonable, low-energy dwellings, 
18:16333 (R;NO;iIn Norwegian) 
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Heat loss characteristics of the ELCAP residential sample, 
18:16342 (RA;US) 

Hood River thermal analysis, 18:16344 (RA;US) 

Internal temperatures, 18:16345 (RA;US) 

Wood stove usage patterns, 18:16346 (RA;US) 

RESIDENTIAL SECTOR 

Analysis of historical residential air-conditioning equipment siz- 
ing using monitored data, 18:16351 (R;US) 

Residential end-use loads and shares, 18:16341 (RA;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
Alkanes 

Conversion of deashed humic substance of coal into alkane car- 

bons, 18:14890 (IA;JP;in Japanese) 
Ash Content 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 

de-ashing performance, 18:15041 (IA;JP;in Japanese) 
Ashes 

Characteristics of baked blocks of coal liquid vacuum residues, 
18:14912 (IA;JP;in Japanese) 

Investigation of coal liquefaction vacuum residue-properties, 
18:14935 (IA;JP;In Japanese) 

Bcl Process 

Studies on the hydroprocessing of deashed Oil. 12.: Characteri- 
zation of the used catalyst in the pilot plant (2), 18:14925 
(IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 10.: Compari- 
son of the reaction performance between pilot plant and BSU, 
18:14861 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 8.: Hydrogenation 
reaction at high temperature, 18:14859 (IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;In Japanese) 

Benzene 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction. 2.: Effects of BI converter operation on pres- 
sure drop in fixed bed reactor, and yield and properties of 
products, 18:15042 (IA;JP;in Japanese) 

Bitumens 

Conversion of deashed humic substance of coal into alkane car- 

bons, 18:14890 (IA;JP;in Japanese) 
Brown Coal 

Solvent de-ashing of CLB. 5.: Continuous de-ashing with coal- 

derived naphtha, 18:14907 (IA;JP;In Japanese) 
Carbonates 

Investigation of coal liquefaction vacuum residue-properties, 

18:14935 (IA;JP;In Japanese) 
Catalysts 

Coprocessing of Taiheiyo coal and shale oil vacuum residue using 

oil soluble molybdenum catalyst, 18:14980 (IA;JP;In Japanese) 
Chemical Properties 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 

de-ashing performance, 18:15041 (IA;JP;in Japanese) 
Chromatography 

Size excusion chromatography using columns packed with this 

extracted residues of coals, 18:15116 (IA;JP;in Japanese) 
Coal 

Evaluation of hydrogen donating ability of coal liquefaction- 
residues with molecular probes, 18:14988 (IA;JP;In Japanese) 

Size excusion chromatography using columns packed with this 
extracted residues of coals, 18:15116 (IA;JP;in Japanese) 

Coal Liquefaction 

Characteristic nature of powdery mixture of the coal liquefaction 
residue and coal, 18:15103 (IA;JP;In Japanese) 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;In 
Japanese) 

Evaluation of hydrogen donating ability of coal liquefaction- 
residues with molecular probes, 18:14988 (IA;JP;In Japanese) 

Investigation of coal liquefaction vacuum residue-properties, 
18:14935 (IA;JP;In Japanese) 





Study on the fluidity of coal liquefaction residue, 18:14937 

(IA;JP;in Japanese) 
Coal Liquids 

Characteristics of baked blocks of coal liquid vacuum residues, 
18:14912 (IA;JP;in Japanese) 

Investigation of coal liquefaction vacuum residue-properties, 
18:14935 (IA;JP;In Japanese) 

Pyrolysis of coal liquefaction vacuum residue, 18:14936 
(IA;JP;In Japanese) 

Solvent de-ashing of CLB. 5.: Continuous de-ashing with coal- 
derived naphtha, 18:14907 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 10.: Compari- 
son of the reaction performance between pilot plant and BSU, 
18:14861 (IA;JP;ln Japanese) 

Studies on the hydroprocessing of deashed oil. 8.: Hydrogenation 
reaction at high temperature, 18:14859 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;In Japanese) 

Study on the fluidity of coal liquefaction residue, 18:14937 
(IA;JP;in Japanese) 

Cold Lake Deposit 

Catalytic effects of various catalysts in hydroprocessing of Cold 

Lake vacuum bottom, 18:15252 (IA;JP;in Japanese) 
Coprocessing 

Coprocessing of Taiheiyo coal and shale oi! vacuum residue using 

oil soluble molybdenum catalyst, 18:14980 (IA;JP;In Japanese) 
Crushing 

Characteristics of baked blocks of coal liquid vacuum residues, 

18:14912 (IA;JP;ln Japanese) 
Cycloalkanes 

Pyrolysis of coal liquefaction vacuum residue, 18:14936 

(IA;JP;In Japanese) 
Deashing 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction. 2.: Effects of BI converter operation on pres- 
sure drop in fixed bed reactor, and yield and properties of 
products, 18:15042 (IA;JP;in Japanese) 

Solvent de-ashing of CLB. 5.: Continuous de-ashing with coal- 
derived naphtha, 18:14907 (IA;JP;ln Japanese) 

Solvent de-ashing of CLB. 6.: Effects of operating conditions on 
the setting velocity, 18:15040 (IA;JP;in Japanese) 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 
de-ashing performance, 18:15041 (IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed Oil. 12.: Characteri- 
zation of the used catalyst in the pilot plant (2), 18:14925 
(IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 10.: Compari- 
son of the reaction performance between pilot plant and BSU, 
18:14861 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 8.: Hydrogenation 
reaction at high temperature, 18:14859 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;In Japanese) 

Dispersions 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 

de-ashing performance, 18:15041 (IA;JP;in Japanese) 
Distillates 

Coprocessing of Taiheiyo coal and shale oil vacuum residue using 

oil soluble molybdenum catalyst, 18:14980 (IA;JP;in Japanese) 
Drawdown 

Study on the fluidity of coal liquefaction residue, 18:14937 

(IA;JP;In Japanese) 
Fluid Mechanics 

Study on the fluidity of coal liquefaction residue, 18:14937 

(IA;JP;in Japanese) 
Hydrochloric Acid 

Conversion of deashed humic substance of coal into alkane car- 

bons, 18:14890 (IA;JP;in Japanese) 
Hydrocracking 

Studies on the hydroprocessing of deashed Oil. 12.: Characteri- 
zation of the used catalyst in the pilot plant (2), 18:14925 
(IA;JP;In Japanese) 


RESIDUES 
Sintering 


Studies on the hydroprocessing of deashed oil. 10.: Compari- 
son of the reaction performance between pilot plant and BSU, 
18:14861 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 8.: Hydrogenation 
reaction at high temperature, 18:14859 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;in Japanese) 

Hydrofluoric Acid 

Conversion of deashed humic substance of coal into alkane car- 

bons, 18:14890 (IA;JP;In Japanese) 
Hydrogen Transfer 

Evaluation of hydrogen donating ability of coal liquefaction- 

residues with molecular probes, 18:14988 (IA;JP;in Japanese) 
Hydrogenation 

Catalytic effects of various catalysts in hydroprocessing of Cold 
Lake vacuum bottom, 18:15252 (IA;JP;in Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction. 2.: Effects of B] converter operation on pres- 
sure drop in fixed bed reactor, and yield and properties of 
products, 18:15042 (IA;JP;in Japanese) 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 
de-ashing performance, 18:15041 (IA;JP;in Japanese) 

Melting 

Characteristics of baked blocks of coal liquid vacuum residues, 

18:14912 (IA;JP;In Japanese) 
Mixtures 

Characteristic nature of powdery mixture of the coal liquefaction 

residue and coal, 18:15103 (IA;JP;in Japanese) 
Molding 

Characteristics of baked blocks of coal liquid vacuum residues, 

18:14912 (IA;JP;In Japanese) 
Molecular Structure 

Size excusion chromatography using columns packed with this 

extracted residues of coals, 18:15116 (IA;JP;ln Japanese) 
Molecular Weight 

Size excusion chromatography using columns packed with this 

extracted residues of coals, 18:15116 (IA;JP;in Japanese) 
Oil Sands 

Catalytic effects of various catalysts in hydroprocessing of Cold 

Lake vacuum bottom, 18:15252 (IA;JP;ln Japanese) 
Performance Testing 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;In 
Japanese) 

Physical Properties 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 

de-ashing performance, 18:15041 (IA;JP;in Japanese) 
Production 

Characterization of brown coal liquid residue and design of liq- 
uefaction without residue production, 18:14972 (IA;JP;In 
Japanese) 

Pyridine 

Conversion of deashed humic substance of coal into alkane car- 

bons, 18:14890 (IA;JP;in Japanese) 
Pyrolysis 

Pyrolysis of coal liquefaction vacuum residue, 18:14936 

(IA;JP;In Japanese) 
Raman Spectra 

Coal liquefaction process streams characterization and evalua- 
tion: UV resonance Raman studies of coal liquid residuals, 
18:15058 (R;US) 

Raw Materials 

Characteristics of baked blocks of coal liquid vacuum residues, 

18:14912 (IA;JP;in Japanese) 
Sample Preparation 

Size excusion chromatography using columns packed with this 

extracted residues of coals, 18:15116 (IA;JP;ln Japanese) 
Shale Oil 

Coprocessing of Taiheiyo coal and shale oil vacuum residue using 

oil soluble molybdenum catalyst, 18:14980 (IA;JP;in Japanese) 
Sintering 

Characteristics of baked blocks of coal liquid vacuum residues, 

18:14912 (IA;JP;In Japanese) 


ERA Vol. 18, No. 6 875 





RESIDUES 
Slurries 


Slurries 

Solvent de-ashing of CLB. 5.: Continuous de-ashing with coal- 

derived naphtha, 18:14907 (IA;JP;iIn Japanese) 
Solids 

Solvent de-ashing of CLB. 7.: Effects of CLB properties of the 

de-ashing performance, 18:15041 (IA;JP;in Japanese) 
Solvent Extraction 

Characteristics of baked blocks of coal liquid vacuum residues, 
18:14912 (IA;JP;In Japanese) 

Investigation of coal liquefaction vacuum residue-properties, 
18:14935 (IA;JP;in Japanese) 

Secondary hydrogenation of heavy products derived from brown 
coal liquefaction. 2.: Effects of BI converter operation on pres- 
sure drop in fixed bed reactor, and yield and properties of 
products, 18:15042 (IA;JP;in Japanese) 

Size excusion chromatography using columns packed with this 
extracted residues of coals, 18:15116 (IA;JP;in Japanese) 

Tetralin 

Conversion of deashed humic substance of coal into alkane car- 

bons, 18:14890 (IA;JP;in Japanese) 
Toluene 

Characteristics of baked blocks of coal liquid vacuum residues, 

18:14912 (IA;JP;In Japanese) 
Vacuum Distillation 

Catalytic effects of various catalysts in hydroprocessing of Cold 
Lake vacuum bottom, 18:15252 (IA;JP;ln Japanese) 

Investigation of coal liquefaction vacuum residue-properties, 
18:14935 (IA;JP;in Japanese) 

Pyrolysis of coal liquefaction vacuum residue, 
(IA;JP;In Japanese) 

Solvent de-ashing of CLB. 5.: Continuous de-ashing with coal- 
derived naphtha, 18:14907 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed Oil. 12.: Characteri- 
zation of the used catalyst in the pilot plant (2), 18:14925 
(IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 10.: Compari- 
son of the reaction performance between pilot plant and BSU, 
18:14861 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. 8.: Hydrogenation 
reaction at high temperature, 18:14859 (IA;JP;In Japanese) 

Studies on the hydroprocessing of deashed oil. 9.: Characteri- 
zation of the used catalyst in the pilot plant, 18:14860 
(IA;JP;in Japanese) 

Study on the fluidity of coal liquefaction residue, 18:14937 
(IA;JP;In Japanese) 

Volatile Matter 

Investigation of coal liquefaction vacuum residue-properties, 

18:14935 (IA;JP;in Japanese) 
Waste Product Utilization 

Investigation of coal liquefaction vacuum residue-properties, 
18:14935 (IA;JP;In Japanese) 

Pyrolysis of coal liquefaction vacuum residue, 
(IA;JP;In Japanese) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Tensile properties of epoxy encapsulants, 18:16649 (R;US) 

Treatment and conditioning of spent ion exchange resins from 
research reactors, precipitation sludges and other radioactive 
concentrates: Technical manual for the management of low 
and intermediate level wastes generated at small nuclear 
research centres and by radioisotope users in medicine, re- 
search and industry, 18:15411 (R;XA) 

RESISTANCE WELDING 
Development of an updated pinch-welding capability: Final re- 
port, 18:16765 (R;US) 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE 

See also GIANT RESONANCE 

The decay of a delta resonance in the nuclear medium, 
18:17992 (R;SE) 

RESONANCE CAVITIES 
See CAVITY RESONATORS 


18:14936 


18:14936 
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RESONATORS 
See also CAVITY RESONATORS 
Experimental investigation of the interaction between a beam of 
relativistic electrons and the electromagnetic wave in a quasi- 
optical gyrotron, 18:18455 (R;CH;In French) 
Properties of diffraction gratings used as output couplers in a 
quasi-optical gyrotron, 18:18456 (R;CH) 
RESORCIN 
See RESORCINOL 
RESORCINOL 
The effect of pyrolysis temperature and formulation on pore size 
distribution and surface area of carbon aerogels, 18:15092 
(R;US) 
The surface characterization of a series of hydroxybenzenes on 
Ag(111): An EELS and TDS study, 18:16708 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM 
See also LUNGS 
Celiular morphometry of the bronchi of human and dog lungs: 
Annual progress report, April 1, 1992—March 31, 1993, 
18:17469 (R;US) 
RESPIRATORY TRACT CELLS 
Cellular morphometry of the bronchi of human and dog lungs: 
Annual progress report, April 1, 1992—March 31, 1993, 
18:17469 (R;US) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
The evolution of secondary organization in immune system 
gene libraries, 18:17444 (R;US) 
REVERSE-FIELD PINCH 
Fast pyrobolometers for measurements of plasma heat fluxes 
and radiation losses in the MST Reversed Field Pinch, 
18:18384 (R;US) 
Nonlinear coupling of tearing fluctuations in the Madison Sym- 
metric Torus, 18:18383 (R;US) 
The fluctuation induced Hall effect, 18:18385 (R;US) 
REVERSIBLE TURBINES 
See PUMP TURBINES 
RF SYSTEMS 
RF separated kaon and antiproton beam for momenta from 10 
to 20 GeV/C at kaon, 18:16982 (R;FR) 
RHENIUM 
Homolytic activation of hydrocarbons and hydrogen by 
persistent metal radicals: Progress report, January 1, 1992— 
November 1, 1992, 18:16701 (R;US) 
RHENIUM 171 
Backbending in the 7113/2 band and proton-neutron interactions 
in 17" Re, 18:18128 (R;SE) 
RHENIUM COMPLEXES 
Homolytic activation of hydrocarbons and hydrogen by 
persistent metal radicals: Progress report, January 1, 1992— 
November 1, 1992, 18:16701 (R;US) 
RHENIUM OXIDES 
X-ray and +-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1991—October 1992, 
18:16626 (R;US) 
RHEOLOGY 
Processing science for SigN4 ceramics, 18:16572 (RA;US) 
RHIZOBIUM 
Organization and control of genes encoding catabolic enzymes in 
Rhizobiaceae: Progress report, March 1993, 18:15685 (R;US) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHODOCOCCUS 
Model photo reaction centers via genetic engineering, 18:15715 
(R;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 





RUTHENIUM 





RIGHTS-OF-WAY 

Blowout revegetation on pipeline rights-of-way in the Texas Pan- 
handle: Final report, June 1985—November 1990, 18:15248 
(R;US) 

RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 

And now, from the company that brought you the seven-eyed 
trout: Risk communication in action, 18:18538 (R;US) 

Living probabilistic safety assessment of French 1300 MWe 
PWR nuclear power plant unit: methodology, results and 
teaching, 18:15822 (R;FR;in French) 

Modeling the effects of uncertainty on fear of nuclear waste: Dif- 
ferences among science, business and environmental group 
members, 18:15577 (R;US) 

Statistical software for risk analysis at the Savannah River Site, 
18:18624 (R;US) 

Why Markovian techniques were used in EDF’S PSA of Paluel, 
18:15821 (R;FR;In French) 

RISOE NATIONAL LABORATORY 
Environmental Science and Technology department. Annual re- 
port 1991, 18:18561 (R;DK) 
RIVERS 
See also CLINCH RIVER 
COLUMBIA RIVER 
SAVANNAH RIVER 
Study of radioactive substances in the Baltic Sea in 1988-1989, 
18:17435 (R;Fl) 
RIVETS 
See FASTENERS 
ROAD TRANSPORT 

Routing - a preliminary study of the use of modern information 

and communication technology, 18:15339 (R;SE;In Swedish) 
ROBOTS 

A remote telepresence robotic system for inspection and main- 
tenance of a nuclear power plant: Annual research status 
report, 18:15907 (R;US) 

Adaptive path planning for incrementally-changing environ- 
ments, 18:16776 (R;US) 

An ultrasonic sensor controller for mapping and servo control in 
robotic systems, 18:16774 (R;US) 

Application oriented programming and control of industrial 
robots, 18:16766 (R;SE) 

Robotics and artificial intelligence for hazardous environments, 
18:16749 (R;US) 

[Development of a semi-autonomous mobile robot for reactor con- 
tainments]: 1992 annual summary of activity, 18:15964 (R;US) 

ROCK CAVERNS 
Support practice for large underground caverns in crystalline 
rocks: An inventory and literature review, 18:16828 (R;SE) 
ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 

Hydrogeochemical investigations in boreholes at the Stripa 
mine. The hydrochemical advisory group and their asso- 
ciates, 18:15575 (R;SE) 

ROCKET REACTOR EXPERIMENT ROVER 

See ROVER REACTORS 

ROCKETS 

Kauai test facility CDX rocket operation environmental assess- 
ment, Sandia National Laboratories, Albuquerque, New 
Mexico, 18:17215 (R;US) 

ROCKS 

See also SYNTHETIC ROCKS 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 3: A comparison of work funded by the 


Department of the Environment and UK Nirex Ltd with the bib- 
liography of work undertaken worldwide, 18:15371 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 1: Work funded by the Department of the Envi- 
ronment and UK Nirex Ltd, 18:15369 (R:GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 3: A comparison of work funded by the 
Department of the Environment and UK Nirex Ltd with the bib- 
liography of work undertaken worldwide, 18:15371 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 2: A bibliography of the review area covering 
national and international publications, 18:15370 (R;GB) 

Scale dependence of effective media properties, 18:17609 (R;US) 

The results of near-field thermal and mechanical calculations of 
thermal loading schemes (Yucca mountain project), 18:17611 
(R;US) 

The weathering of core samples, 18:17406 (R;Fl;In Finnish) 

ROCKY FLATS PLANT 

Heat transfer and heat exchangers reference handbook, 
18:16813 (R;US) 

Horizontal Drilling Workshop summary report for the arid inte- 
grated demonstration program, 18:16780 (R;US) 

Influence of temperature on strength of cemented surrogate ni- 
trate salt waste, 18:15446 (R;US) 

Rocky Flats Plant site environmental report, January—December 
1991, 18:15449 (R;US) 

ROCKY MOUNTAIN REGION 
See USA 
ROD PUMPS 
Analysis of sucker rod and sinkerbar failures, 18:15224 (R;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROMANIA 

International co-operation concerning improvement of energy 
conservation and efficiency in Romania, 18:16262 (IA;ES;In 
French) 

ROOFS 
Computerized thermal and hygrometric analysis of external 
walls and flat roofs. Final report, 18:16316 (R;FR;In Italian) 
ROPER RESONANCE 
See N-1440 BARYONS 
ROUGHNESS 

X-ray reflectivity measurements of vacuum deposited thin films, 

18:16824 (R;US) 
ROVER REACTORS 

Material science experience gained from the space nuclear 

rocket program: Insulators, 18:16639 (R;US) 
RUBIDIUM CHLORIDES 

X-ray and y-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1991—October 1992, 
18:16626 (R;US) 

RUMANIA 

See ROMANIA 
RUMEN 

See RUMINANTS 
RUMINANTS 

See also CATTLE 

Feeding strategies for improving ruminant productivity in areas 
of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research 
programme held in Vienna, 30 March-3 April 1992, 18:17482 
(R;XA) 

RUTHENIUM 

Coprocessing of coal-derived oil and petroleum gas oil over 
ruthenium promoted molybdate catalysts, 18:14904 (IA;JP;In 
Japanese) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;In French) 
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RUTHENIUM COMPLEXES 


RUTHENIUM COMPLEXES 
Study of intermediates from transition metal excited-state 
electron- transfer reactions: Progress report, January 1, 
1992—March 31, 1993, 18:16718 (R;US) 
RUTHENIUM OXIDES 
Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;In French) 


Ss 


S CODES 

SOLISOL-handling of solid solutions. Version 1.1, 18:15476 
(R:SE) 

Validation of SCALE 4.0 — CSAS25 module and the 27-group 
ENDF/B-IV cross-section library for low-enriched uranium 
systems, 18:18609 (R;US) 

S MATRIX 
Studies of P-matrix formalism on the basis of the potential de- 
scription of two-particle interaction, 18:17974 (R;UA) 

S WAVES (SEISMIC) 

See SEISMIC S WAVES 
S-1000 RESONANCES 

See MESONS 
S-1930 RESONANCES 

See X-1935 MESONS 
SAAS 

See BUNDESAMT FUER STRAHLENSCHUTZ 
SACLAY SYNCHROTRON 

See SATURNE 
SAFE LOW POWER CRITICAL EXPERIMENT 

See SLOWPOKE TYPE REACTORS 
SAFETY 

See also OCCUPATIONAL SAFETY 

REACTOR SAFETY 

From Lesseps 1300 to the application of computerized PSAs to 
operational safety, 18:15823 (R;FR;In French) 

Knowledge modelling and reliability processing: presentation of 
the Figaro language and associated tools, 18:15820 (R;FR;In 
French) 

Living probabilistic safety assessment of French 1300 MWe 
PWR nuclear power plant unit: methodology, results and 
teaching, 18:15822 (R;FR;In French) 

Process operational readiness and operational readiness follow- 
on: Revision 1, 18:18544 (R;US) 

Skoda computational system for WWER reactors, 18:15847 
(RA;XA) 

Why Markovian techniques were used in EDF’S PSA of Paluel, 
18:15821 (R;FR;In French) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ANALYSIS 

The Los Alamos MHTGR_ Exploratory Safety Analysis 

(LAMESA) code, 18:16110 (R;US) 
SALINE ZONE 
See OIL SHALES 
SALMON 

Costs of climate change: 

salmon, 18:17354 (R;US) 
SALT CAVERNS 

Bayou Choctaw Caverns 15 and 17 web analysis, 18:15240 
(R;US) 

Experiments in the HAW project: Progress report, ECN contri- 
bution, 2nd half 1991, 18:15399 (R;NL) 

SALT DEPOSITS 

Bayou Choctaw Caverns 15 and 17 web analysis, 18:15240 
(R;US) 

Indicator tests for the creep of rock salt from borehole Moss 
Biuff 2, Moss Bluff Dome, Texas, 18:17608 (R;US) 

Two- and three-dimensional calculations of scaled in situ tests 
using the M—D model of salt creep, 18:15454 (R;US) 


Economic value of Yakima River 
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Waste Isolation Pilot Plant alcove gas barrer: Final design re- 
port, 18:15460 (R;US) 
SAMPLERS 
Light-weight double packer equipment for water sampling and 
hydraulic measurements in deep drill holes, 18:17415 (R;Fl) 
SAMPLING 
Analytical cost estimate for implementation of the Accumulated 
Waste Sampling and Analysis Plan: Addendum 1, 18:15336 
(R;US) 
SAND 
Bentonite-amended soils special study: Phase 2 evaluation re- 
port, 18:15602 (R;US) 
Mass transfer and sorptive properties of geological samples 
from the Drigg site, 18:15344 (R;GB) 
SANDIA LABORATORIES 
Horizontal Drilling Workshop summary report for the arid inte- 
grated demonstration program, 18:16780 (R;US) 
Site environmental report for 1991, 18:17359 (R;US) 
SANDSTONES 
The migration of uranium through sandstone, 18:15377 (R;GB) 
SANITARY LANDFILLS 
Coal combustion waste management study, 18:15763 (R;US) 
Data summary of municipal solid waste management alterna- 
tives: Volume 8, Appendix F, Landfills, 18:16391 (R;US) 
Deposits of coal fly ash - Calculation of the effect of a soil cover 
as a gas transport and water infiltration barrier, 18:15149 
(R;SE;in Swedish) 
Mathematical modelling of water and gas transport in layered 
soil covers for coal ash deposits: Part 3, 18:15150 (R;SE) 
Y-12 Environmental Restoration Remedial Action Surveillance 
and Maintenance program plan, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee: Environmental Restoration Program, 
18:15629 (R;US) 
SATELLITES 
See also MOON 
Dual use of distributed remote sensing satellites, 18:17216 (R;US) 
Electronic ground support equipment for the Cluster Electric 
Field and Wave Experiment, 18:17751 (R;NO) 
High power laser detection conceptual design: 
18:17188 (R;US) 
Low mass, survivable advanced radiator: Final report, 18:17189 
(R;US) 
Power beaming to communication satellites in GEO, 18:16775 
(R;US) 
SATURNE 
How to measure the polarization of the deuteron beam at LNS. 
The low energy polarimeter, 18:16876 (R;FR) 
Recirculation arcs optics, 18:16875 (R;FR) 
Spin tracking in circular accelerators using spinor formalism, 
18:16873 (R;FR) 
SAUDI ARABIA 
Pacific Northwest Laboratory Gulfstream | measurements of the 
Kuwait oil-fire plume, July-August 1991, 18:17272 (R;US) 
SAVANNAH RIVER 
[Savannah River Plant radioactive effluent discharge]: Trip re- 
port, November 12-13, 1953, 18:17319 (R;US) 
SAVANNAH RIVER PLANT 
Accidents 
Review of the source term algorithm for emergency response at 
the Savannah River Site, 18:17297 (R;US) 
Array Processors 
Strategic plan for scientific computing, 18:18625 (R;US) 
Baseline Ecology 
SRP Baseline Hydrogeologic Investigation, Phase 3, 18:17318 
(R;US) 
Buildings 
Savannah River Plant — Types of building construction, 
18:16067 (R;US) 
Savannah River Project trip report, 18:16758 (R;US) 
Comparative Evaluations 
Tritium consolidation comparison study: 
18:15587 (R;US) 
Computer Architecture 
Strategic plan for scientific computing, 18:18625 (R;US) 


Final report, 


Risk analysis, 





Drilling 
Demonstration of Eastman Christensen horizontal drilling sys- 
tem — Integrated Demonstration Site, Savannah River Site, 
18:17615 (R;US) 
Emergency Plans 
Certification plan for safety and PRA codes, 18:16141 (R;US) 
Review of the source term algorithm for emergency response at 
the Savannah River Site, 18:17297 (R;US) 
Engineering 
Engineering Services Division proposals, 18:16739 (R;US) 
Environment 
An overview of the Environmental Monitoring Computer Au- 
tomation Project, 18:17388 (R;US) 
Expenditures 
Control of imprest funds at Westinghouse Savannah River Com- 
pany, 18:18536 (R;US) 
Geology 
Demonstration of Eastman Christensen horizontal drilling sys- 
tem — Integrated Demonstration Site, Savannah River Site, 
18:17615 (R;US) 
Hydrostratigraphy of the General Separations Area, Savannah 
River Site (SRS), South Carolina, 18:17614 (R;US) 
Well completion report on installation of horizontal wells for in- 
situ remediation tests, 18:16784 (R;US) 
Ground Disposal 
Underground Storage Tank: Integrated demonstration partici- 
pant site characteristic summary, 18:15489 (R;US) 
Ground Water 
Remediation of groundwater containing radionuclides and 
heavy metals using ion exchange and the AlgaSORB® 
biosorbent system: Final report, 18:15586 (R;US) 
Heavy Water Cooled Reactors 
Probabilistic risk assessment support of emergency prepared- 
ness at the Savannah River Site, 18:15901 (R;US) 
Heavy Water Moderated Reactors 
Probabilistic risk assessment support of emergency prepared- 
ness at the Savannah River Site, 18:15901 (R;US) 
Heavy Water Plants 
Savannah River Plant construction schedules, 18:15781 (R;US) 
High-Level Radioactive Wastes 
Potential radiation damage: Storage tanks for liquid radioactive 
waste, 18:15553 (R;US) 
Quality Assurance Program description, Defense Waste Pro- 
cessing Facility (DWPF): Revision 2, 18:15505 (R;US) 
Hydrology 
Demonstration of Eastman Christensen horizontal drilling sys- 
tem — Integrated Demonstration Site, Savannati River Site, 
18:17615 (R;US) 
Hydrostratigraphy of the General Separations Area, Savannah 
River Site (SRS), South Carolina, 18:17614 (R;US) 
Low-Level Redioactive Wastes 
Criticality assessment of LLRWDF closure, 18:15527 (R;US) 
Four Mile Creek semi-annual sampling report, July 1992 sam- 
pling event, 18:17400 (R;US) 
Meteorology 
Mesoscale atmospheric modeling for emergency response, 
18:17299 (R;US) 
Modifications 
{Savannah River Plant expansion], 18:16757 (R;US) 
Occupational Safety 
Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 1, Main report, 18:16218 (R;US) 
Planning 
Visit to Hanford Works trip report, 18:15273 (R;US) 
Plating 
Nickel-plated uranium for development work, 18:16457 (R;US) 
Production Reactors 
Excess plutonium disposition using ALWR technology, 
18:15864 (R;US) 
New production reactor at Savannah River: Volume 1, Heavy 
water reactor facility description: Version 3, 18:16042 (R;US) 


SAVANNAH RIVER PLANT 
Radioactive Waste Processing 


Radiation Monitoring 
Project 8980 — Savannah River Plant — 105 Buildings count rate 
meter equipment, 18:17512 (R;US) 


Radioactive Effluents 
Mesoscale atmospheric modeling of the July 12, 1992 tritium re- 
lease from the Savannah River Site, 18:17298 (R;US) 
Offsite doses from SRS releases over the period of site opera- 
tion, 18:17546 (R;US) 
[Savannah River Plant radioactive effluent discharge]: Trip re- 
port, November 12-13, 1953, 18:17319 (R;US) 


Radioactive Waste Facilities 


Limits for the new DWPF melter off-gas jumper |.D., 18:15548 
(R;US) 


Radioactive Waste Processing 

Alternative washing strategy during in-tank precipitation pro- 
cessing, 18:15545 (R;US) 

An evaluation of mercury removal in the IDMS using the nitric 
acid flowsheet, 18:15560 (R;US) 

At-line benzene monitor for measuring benzene in precipitate 
hydrolysis aqueous, 18:15542 (R;US) 

Conditions for precipitation of copper phases in DWPF waste 
glass, 18:15511 (R;US) 

Copper solubility in DWPF, Batch 1 waste glass: Update report, 
18:15554 (R;US) 

DWPF PCCS version 2.0 test case: Revision 1, 18:15524 (R;US) 

Decomposition of tetraphenylborate precipitates used to isolate 
Cs-137 from Savannah River Site high-level waste, 18:15514 
(R;US) 

Defense Waste Processing Facility: Report of task force on op- 
tions to mitigate the effect of nitrite on DWPF operations: 
Savannah River Site 200-S Area, 18:15549 (R;US) 

Effluent Treatment Facility: Challenged to meet environmental 
restoration, 18:15576 (R;US) 

Equilibrium ammonium concentration in slurry mix evaporator 
condensate tank (SMECT) with ammonia _ scrubbers, 
18:15539 (R;US) 

Errors of DWPF frit analysis: Final report: Revision 1, 18:15519 
(R;US) 

Estimated steady-state compositions of supernatant liquid dur- 
ing sludge washing, 18:15518 (R;US) 

Filtering reprecipitated slurry, 18:15532 (R;US) 

Foam application of oxalic acid as a decontamination waste 
minimization tool, 18:15521 (R;US) 

Glass sampling program during DWPF Integrated Cold Runs: 
Revision 1, 18:15516 (R;US) 

Hydrogen generation during IDMS demonstrations of the Late 
Washing and Nitric Acid flowsheets, 18:15543 (R;US) 

Hydrogen generation in SRAT with nitric acid and late washing 
flowsheets, 18:15541 (R;US) 

IDMS and DWPF SRAT offgas flux and particle entrainment, 
18:15547 (R;US) 

ITP.FOR: A code to calculate thermal transients in High Level 
Waste Tanks, 18:15558 (R;US) 

Initial demonstration of the vitrification of nuclear waste sludge 
containing an organic Cs-loaded ion exchange resin, 
18:15504 (R;US) 

Initial technical basis for late washing filter cleaning, 18:15526 
(R;US) 

Late Wash Filter Demonstration Unit program plan, 18:15546 
(R;US) 

Late Washing efficiency, 18:15533 (R;US) 

Late wash cross-flow filter organic balance, 18:15536 (R;US) 

Late washing filter cleaning cycle demonstration, 18:15531 
(R;US) 

Materials evaluation programs at the Defense Waste Process- 
ing Facility, 18:15506 (R;US) 

Measurement of the ductile to brittle transition temperature for 
waste tank cooling coils, 18:16513 (R;US) 

Nitric acid requirement for treating sludge, 18:15534 (R;US) 

Nitric acid-formic acid compatibility in DWPF, 18:15544 (R;US) 

Plutonium oxide dissolution, 18:15537 (R;US) 

Preliminary remedial action objectives for the Tank 16 ground- 
water operable unit, 18:17395 (R;US) 
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SAVANNAH RIVER PLANT 
Radioactive Waste Processing 


Radioactive demonstration of the “late wash” Precipitate Hydrol- 
ysis Process, 18:15523 (R;US) 

Recommended alterations to low activity waste evaporation sys- 
tem, 18:15393 (R;US) 

Release of ammonia from HAN-type PHA, 18:15552 (R;US) 

Requirements for characterization of DWPF canister welds and 
labels, and estimates of service life, 18:16512 (R;US) 

Response of DWPF thermal flowmeters to composition change: 
Effect on 02 determination in Salt Process Cell, 18:15550 
(R;US) 

Rheology of Savannah River Site Tank 51 HLW radioactive 
sludge: Revision 1, 18:15508 (R;US) 

Statistical analysis of DWPF reference canister dimensions, 
18:15535 (R;US) 

Summary of DWPF antifoam requirements, 18:15540 (R;US) 

TWF process cell throughput study, 18:15551 (R;US) 

Technical bases DWPF Late Washing Facility: Revision 1, 
18:15522 (R;US) 

Technical bases for precipitate hydrolysis process operating pa- 
rameters, 18:15555 (R;US) 

Technical bases for the salt processing cell dilution strategy for 
the low nitrite process, 18:15557 (R;US) 

The effect of gamma irradiation of the volatility and redox state 
of simulated DWPF high-level nuclear waste glasses, 
18:15513 (R;US) 

Waste acceptance and the DWPF Startup Test Program: Im- 
pacts of process changes, 18:15528 (R;US) 

Radioactive Waste Storage 

The comparison of DYNA3D to approximate solutions for a 
partially- full waste storage tank subjected to seismic loading, 
18:15525 (R;US) 

Reactor Safety 
Excess plutonium disposition 


using ALWR_ technology, 


18:15864 (R;US) 
Reactors 
Savannah River Plant construction schedules, 18:15781 (R;US) 


Remedial Action 
Management approaches for improving environmental restora- 
tion at the Savannah River Site: Projectization, performance, 
and communications; Savannah River Site, Aiken, South Car- 
olina, 18:17389 (R;US) 
Research Programs 
AEC Laboratory programs in support of Savannah River, 
18:16754 (R;US) 
Risk Assessment 
Certification plan for safety and PRA codes, 18:16141 (R;US) 
Safety 
A common sense approach to consequence analysis at a large 
DOE site: Revision 1, 18:16135 (R;US) 
Sanitary Landfills 
Response to requests by FMF and DWPF concerning disposal 
of FMF saltstone drums in Z-Area vaults, 18:15515 (R;US) 
Seismology 
Hydrostratigraphy of the General Separations Area, Savannah 
River Site (SRS), South Carolina, 18:17614 (R;US) 
Site Characterization 
Demonstration of Eastman Christensen horizontal drilling sys- 
tem — Integrated Demonstration Site, Savannah River Site, 
18:17615 (R;US) 
Horizontal Drilling Workshop summary report for the arid inte- 
grated demonstration program, 18:16780 (R;US) 
Underground Storage Tank: Integrated demonstration partici- 
pant site characteristic summary, 18:15489 (R;US) 
Supercomputers 
Strategic plan for scientific computing, 18:18625 (R;US) 
Travel 
Savannah River Project trip report, 18:16758 (R;US) 
Tubes 
Du Pont inquiry, M-95-119, ALCOA, 18:16755 (R;US) 
Project 8980, Savannah River Plant, Building 105 — General 
quatrefoil requirements, 1953-1955, 18:16753 (R;US) 
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US Occupational Safety and Health Act 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 2, Appendices, 18:16219 (R;US) 

Waste Forms 

Hg removal from SRTC laboratory waste using an in-tank ion 

exchange probe, 18:15538 (R;US) 
Waste Management 

Selection and cultivation of final vegetative cover for closed 

waste sites at the Savannah River Site, SC, 18:15512 (R;US) 
Waste Processing 

Reverse osmosis performance with solutions containing tri-n- 

butyl phosphate, 18:15517 (R;US) 
Wells 

Well completion report on installation of horizontal wells for in- 

situ remediation tests, 18:16784 (R;US) 
Wetlands 

Characterization of the geochemical and physical properties of 
wetland soils on the Savannah River Site: Field sampling ac- 
tivities: Final report, 18:17401 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 

SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 

SCALE CONTROL 

Suppression of scale formation in preheater during primary- 
hydrogenation of Victorian brown coal.: Effects of 
temperature and catalysts on the formation of the preheater 
scales, 18:14998 (IA;JP;in Japanese) 

SCALING 

Scales and sediments formed during Vicorian brown coal lique- 
faction. 2.: Formation during operation of 50t/d pilot plant, 
18:14941 (IA;JP;in Japanese) 

Scales and sediments formed during Victorian brown coal lique- 
faction. 1.: Formation during operation of 0.1t/d process 
development unit, 18:14940 (IA;JP;ln Japanese) 

SCANDINAVIA 
See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 

The Nordic Research programme on nuclear safety: Summary 
of projects in the fourth NKS-programme 1990 - 93, 18:16115 
(R;Dk) 

The Nordic programme for nuclear safety 1990-1993: Hand- 
book for programme coordinators and project leaders 
concerning organization and administration, 18:18558 
(R;DK;In Danish, Swedish, Norwegian) 

The Nordic programme for nuclear safety 1990-1993: Plan for 
1992, 18:15610 (R;DK;In Danish, Swedish, Norwegian, Engl) 

The Nordic programme for nuclear safety 1990-1993: Supple- 
ment, containing addresses, to the 'Handbook for Programme 
Coordinators and Project Leaders concerning Organization 
and Administration’, 18:18559 (R;DK;in Danish) 

SCANNING ELECTRON MICROSCOPY 

[The Lecia 360 Scanning Electron Microscope (SEM) system]: 

Foreign trip report, February 12-17, 1993, 18:17046 (R;US) 
SCATTERING 

TSAR2.3: 

(CM;US) 
SCATTERING AMPLITUDES 

Fermion-boson scattering in ladder approximation, 18:17783 

(R;XA) 
SCHOOL BUILDINGS 

Experience with a solar heating ATES system for a university 
building, 18:16160 (RA;US) 

Long-term performance of an air-conditioning system based on 
seasonal aquifer chill energy storage, 18:16159 (RA;US) 

SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 


Temporal Scattering And Response, 18:18579 





SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 

Interpretation of capacitance measurements on undoped a-Si:H, 

18:15720 (R;IT) 
SCHROEDINGER EQUATION 

An improvement of the Brezis inequality and its applications, 
18:17655 (R;XA) 

Baeckland transformations and explicit solutions for homoge- 
neous and inhomogeneous nonlinear Schroedinger type 
equations, 18:17626 (R;XA) 

Non self-similar collapses described by the non-linear 
Schroedinger equation, 18:17621 (R;FR;In French) 

On the method of determining relations, 18:17678 (R;RU;In 
Russian) 

SCIENTIFIC PERSONNEL 

Third annual women in science and technology conference, 
18:18535 (R;US) 

Training and Qualification Program at the Saturn Facility, 
18:17048 (R;US) 

SCINTIGRAPHY 

See SCINTISCANNING 
SCINTILLATION CHAMBERS 

See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

See also LIQUID SCINTILLATION DETECTORS 

Determination of radium by a-inner scintillation, 18:17064 
(R;CN;In Chinese) 

SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTISCANNING 
System for neutron radiography with cooled CCD camera, 
18:17457 (R;IT) 
SCOTLAND 
See UNITED KINGDOM 
SCREENS 
Reaction in the grid zone of a fluidized bed coal gasifier, 
18:14872 (IA;JP;In Japanese) 
SCREWS 
See FASTENERS 
SEA LEVEL 
Future rise of the sea level: consequences and strategies on 
the shoreline, 18:16224 (R;FR;In French) 
SEACOAST 
See SHORES 
SEALING MATERIALS 

Executive summary and general conclusions of the rock sealing 
project, 18:15479 (R;SE) 

Sealant Research for solid oxide fuel cells, 18:16304 (RA;US) 

Sealing properties of cement-based grout materials. Final report 
on the Rock sealing project, 18:16650 (R;SE) 

SEAS 

See also BALTIC SEA 

Annual report on radioactive discharges from Winfrith and moni- 
toring the environment 1991, 18:17339 (R;GB) 

Ocean currents induced by wind and waves, 18:17607 (R;NO) 

SEASONAL THERMAL ENERGY STORAGE 

Central solar heating plants with seasonal storage - a site spe- 

cific feasibility study in Germany, 18:15729 (1;DE;In German) 
SEAWATER 

A study of plutonium and americium concentrations in seaspray 
on the southern Scottish coast, 18:15265 (R;GB) 

Cost estimate of photovoltaic hydrogen production, 18:15662 
(IA;JP;in Japanese) 

SEBACEOUS GLANDS 

See SKIN 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY EMISSION DETECTORS 

Properties of Csl-based gaseous secondary emission X-ray 
imaging detectors, 18:17158 (R;IL) 

SECONDARY RECOVERY 
See ENHANCED RECOVERY 


SELENIUM OXIDES 


SECTORAL ANALYSIS 

Evaluation of conventional industrial technologies on the basis 

of CO2 emission, 18:16230 (IA;JP;in Japanese) 
SECURITY 
White paper — Cost/benefit analysis for safeguards and security 
upgrades, 18:15639 (R;US) 
SEDIMENT BASINS 
See SETTLING PONDS 
SEDIMENTARY BASINS 

Geometric modeling and optimization of three-dimensional geo- 
logic structures, 18:17605 (R;FR;in French) 

Organic geochemistry of continental margin and deep ocean 
sediments: Progress report, 1 March 1991-28 February 
1993, 18:15203 (R;US) 

SEDIMENTS 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 3: A comparison of work funded by the 
Department of the Environment and UK Nirex Ltd with the bib- 
liography of work undertaken worldwide, 18:15371 (R;GB) 

Analytical and methodological aspects of oxygen and carbon 
stable isotope composition of carbonate lacustrine sediments: 
Final report for the period 1 October 1990 - 14 September 
1992, 18:17336 (R;XA) 

Elemental compositions of sediments at Haiphong harbour area 
as determined by nuclear analytical techniques application in 
sediment transport studies and conservation of the environ- 
ment., 18:15657 (R;VN) 

Immunological techniques as tools to characterize the subsur- 
face microbial community at a trichloroethylene contaminated 
site, 18:17387 (R;US) 

SRP Baseline Hydrogeologic Investigation, Phase 3, 18:17318 
(R;US) 

SEED RECOVERY 

MHD seed recovery/regeneration, Phase 2: Technical progress 

report quarter ending November 27, 1992, 18:16277 (R;US) 
SEIBERSDORF IAEA LABORATORY 

The radioactive waste management at IAEA laboratories, 

18:15401 (R;XA) 
SEISMIC EFFECTS 

Engineering aspects of earthquake risk mitigation: Lessons 
from management of recent earthquakes, and consequential 
mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars, 18:17613 (R;XU) 

Seismic requirements for design of nuclear power plants and 
nuclear test facilities, 18:16113 (R;US) 

SEISMIC P WAVES 

Transmission and reflection tomographic inversion of offset 
VSP-data and the use of the results for target-oriented pro- 
cessing of reflection seismic data, 18:15205 (R;FR) 

SEISMIC S WAVES 

Seismic wave propagation: Probabilistic analysis using 
PSHAKE code, 18:17324 (R;IT;In Italian) 

Transmission and reflection tomographic inversion of offset 
VSP-data and the use of the results for target-oriented pro- 
cessing of reflection seismic data, 18:15205 (R;FR) 

SEISMIC SURVEYS 

Engineering aspects of earthquake risk mitigation: Lessons 
from management of recent earthquakes, and consequential 
mudflows and _ landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars, 18:17613 (R;XU) 

The impact of 3D seismic technology on the petroleum market, 
18:15234 (R;US) 

SELENIUM 

An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 

As, Hg, Sb and Se determination in biological materials by neu- 
tron activation analysis, 18:16668 (1;BR) 

Preliminary study of daily selenium level intake in algeria: Etude 
preliminaire du taux de selenium dans la ration alimentaire al- 
gerienne, 18:16673 (R;DZ;in French) 

SELENIUM OXIDES 

Coal liquefaction characteristics in presence of SeO2, 18:15028 

(IA;JP;In Japanese) 
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SELF-POWERED DETECTORS 


SELF-POWERED DETECTORS 

Investigation of space-dependence of reactivity coefficients for 
WWER-1000 reactor by means of in-core detectors, 18:16022 
(R;UA;In Russian) 

SELLAFIELD REPROCESSING PLANT 

Corrosion prevention and control at the Sellafield nuclear fuel 
reprocessing plant, 18:15315 (RA;XA) 

Random radioactive waste management. Radioactive wastes 
from the reprocessing plants at La Hague and Sellafield, 
18:16189 (1;DE;In German) 

SEM (MICROSCOPY) 

See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 

See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 

See also S| SEMICONDUCTOR DETECTORS 

Crystal growth of mercury iodides (Hgl2), 18:17086 (1;BR;In Por- 
tuguese) 

SEMICONDUCTOR JUNCTIONS 

Ultrafast optical studies of surface reaction processes at semi- 
conductor interfaces: Progress report, June 1, 1992—May 31, 
1993, 18:16624 (R;US) 

SEMICONDUCTOR MATERIALS 

Direct creation of excitonic molecules by two-photon absorption 
in quantum wells, 18:18177 (R;XA) 

Effect of high frequency field on the transport properties of su- 
periattice, 18:18206 (R;XA) 

Excited states in electronic structure calculations, 18:18215 
(R;US) 

Limitation and suppression of hot electron fluctuations in submi- 
cron semiconductor structures, 18:18241 (R;XA) 

Magnetic properties and critical behavior of the conductivity 
near the M-! transition: Progress report, August 1, 1992— 
November 30, 1993, 18:16625 (R;US) 

On the estimation of matrix elements for optical transitions in 
semiconductors, 18:18175 (R;XA) 

On the theory of phonoriton in cubic semiconductors with a de- 
generate valence band, 18:18165 (R;XA) 

Photostimulated attenuation of hypersound in superlattice, 
18:16633 (R;XA) 

The additional contribution caused by Coulomb interaction to the 
exciton dispersion in multiple quantum wells and superlattices 
for direct band gap cubic semiconductors, 18:18164 (R;XA) 

Theory of the negative differential conductivity effect in semicon- 
ductor superlattices, 18:17758 (R;VN) 

Ultrafast optical studies of surface reaction processes at semi- 
conductor interfaces: Progress report, June 1, 1992—May 31, 
1993, 18:16624 (R;US) 

[lon beam technology and its applications to materials]: Foreign 
trip report, August 29-September 20, 1992, 18:18321 (R;US) 

SEMICONDUCTOR SWITCHES 

Improving the jitter of the 150 kJ experiments solid dielectric 
switches, 18:16853 (R;US) 

Long lifetime silicon photoconductive semiconductor switches, 
18:16849 (R;US) 

Subnanosecond high power performance of a bistable optically- 
controlled GaAs switch, 18:16852 (R;US) 

SEMIMETALS 
See also ARSENIC 
BORON 
SELENIUM 
SILICON 
Targets for nuclear-physical investigations, 18:16497 (R;UA;In 
Russian) 
SEPARATION ENERGY 
See BINDING ENERGY 
SEPARATION PROCESSES 
See also CHEMISORPTION 
CHROMATOGRAPHY 
EXTRACTION 
FILTRATION 
FLOTATION 
ISOTOPE SEPARATION 
LEACHING 
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PRECIPITATION 
REPROCESSING 

Integration of redesign methodoligies for chemical processes, 
18:16743 (RA;US) 

Rapid pressure swing absorption cleanup of post-shift reactor 
synthesis gas: Technical progress report, August 1, 1992~ 
October 31, 1992, 18:15061 (R;US) 

Solvent extraction of nitrogen compounds from coal tar fraction. 
6, 18:14883 (IA;JP;ln Japanese) 

Study on separation of heteroatomic compounds in naphthas. 3.: 
Separation of phenols and nitrogen compounds by extraction 
method with various surfactants, 18:14905 (IA;JP;In Japanese) 

SERVICE LIFE 

Approach to extending the cycle life of lithium secondary bat- 
tery.: Effect of discharge current on cycle life and integrated 
capacity, 18:16176 (R;JP;In Japanese) 

SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SET THEORY 
The computer science lattice with the ordering of Strehl and 
Winklemann, 18:17721 (R;XA) 
SETTLING PONDS 
Liquefaction of uranium tailings, 18:17337 (R;CA) 
SEWAGE SLUDGE 

Sewage sludge and ash in growing energy crops: A literature 

study, 18:15678 (R;SE;In Swedish) 
SHAFTS 

See also MECHANICAL SHAFTS 

Study on the structure of liquid hydrogen pump, 18:15664 
(IA;JP;In Japanese) 

SHALE OIL 

Pressurized fluidized-bed hydroretorting of Eastern oil shales oil 
dedusting: Subtask 3.4, Electroseparation of fines from shale 
oil, 18:15253 (R;US) 

Pressurized fluidized-bed hydroretorting of eastern oil shales: 
Progress report, September 1992—November 1992, 18:15254 
(R;US) 

SHALES 

See also OIL SHALES 

Organic geochemistry of continental margin and deep ocean 
sediments: Progress report, 1 March 1991-28 February 
1993, 18:15203 (R;US) 

SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHAPED CHARGES 

CVD: Fabrication of pure tungsten shaped charge liners, 
18:16509 (R;US) 

Precision Linear Shaped Charge designs for severance of alu- 
minum materials, 18:17206 (R;US) 

SHEAR WAVES (SEISMIC) 

See SEISMIC S WAVES 

SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 

See also INTERACTING BOSON MODEL 

Shell-model calculations with realistic effective interactions, 
18:18049 (R;NO) 

SHIELDS 

Dose estimates for the heavy concrete ratchet wall configura- 
tion, 18:17042 (RA;US) 

Energy self-shielding and SED/SAD effects in sensitivity calcu- 
lations of a NET shielding blanket, 18:18500 (R;NL) 

SHIPMENT 
See TRANSPORT 
SHIPS 
See also SUBMARINES 
The effect of ship size on coal shipping cost, 18:15161 (IA;ES) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVE HARDENING 
See STRAIN HARDENING 
SHOCK WAVES 
See also DETONATION WAVES 
Fiber-optic shock position sensor, 18:17214 (R;US) 





Large eddy simulations of shockwave passage through turbu- 
lence, 18:18219 (R;US) 
Structure and wave graph of solutions to M-D Riemann problems 
for a 2x2 quasilinear hyperbolic system, 18:17722 (R;XA) 
SHORES 
Future rise of the sea level: consequences and strategies on 
the shoreline, 18:16224 (R;FR;In French) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 
A comparison of high-speed links, their commercial support and 
ongoing R&D activities, 18:17076 (R;US) 
An electromagnetic calorimeter with wavelength shifting fiber 
readout, 18:17114 (R;RU;In Russian) 
Calibration of IHEP-JINR neutrino detector, 18:17084 (R;RU;In 
Russian) 
Final report on cost estimate of forward superconducting air 
core toroid, 18:17049 (R;US) 
Forward calorimetry for TeV-colliders, 18:17096 (R;RU) 
Incident energy dependence of hadronic activity, 18:18135 
(R;US) 
Longitudinal information and radiation damage in EM calorime- 
try, 18:17081 (R;US) 
Magnetic field effects on endcap EM calorimetry in SDC, 
18:17080 (R;US) 
Magnetic fields and SDC endcap scintillator performance, 
18:17079 (R;US) 
Operation of the DO uranium liquid-argon calorimeter system, 
18:17078 (R;US) 
SDC preshower depth and weighting factor using hanging file 
data, 18:17082 (R;US) 
SICAL, a smaii-angle solid-state luminosity calorimeter for 
ALEPH, 18:17054 (R;FR) 
Timing resolution of “Shisk-Kebab” lead scintillator sandwich 
calorimeters, 18:17051 (R;US) 


[Data analysis of CERN experiments, WA80 and WA93]: For- 
eign trip report, November 16-25, 1992, 18:17126 (R;US) 
SHREDDERS 
Hospital waste shredder test series at the DONLEE Pilot Test 
Facility: Final report, 18:16382 (R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 


SHUTTERS 
Thermal analysis of a photon shutter for APS front ends, 
18:16943 (RA;US) 
Vibration analysis of the photon shutter designed for the ad- 
vanced photon source, 18:16942 (RA;US) 
Si SEMICONDUCTOR DETECTORS 
On radiation defects in strip detectors, 18:17109 (R;RU;In Rus- 
sian) 
On some specific characteristics of implanted heavy ion regis- 
tration, 18:17110 (R;RU;In Russian) 
Performance of the CDF Silicon VerteX detector, 18:17077 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA BARYONS 
Order-a radiative corrections for semileptonic decays of polar- 
ized baryons, 18:17988 (R;HU) 
SIGMA MODEL 
Arbitrary spacetimes from the SL(2,R)/U(1) coset model, 
18:17768 (R;DE) 
The renormalization group for flag manifolds, 18:17788 (R;XA) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGNAL CONDITIONERS 
See also DIGITIZERS 
Asynchronous parallel status comparator, 18:16848 (PA;US) 
SIGNAL CONDITIONING 


High-resolution signal synthesis for time-frequency distributions, 
18:18605 (R;US) 


SILICON 
Magnetic Properties 


SIGNALS 

Fundamental study of the signal processing by optics.: 2 dimen- 
sional optical signal and optical and/or logic by PROMs, 
18:18628 (R;JP;ln Japanese) 

Wavelet transform techniques and signal analysis, 18:15947 
(R;US) 

SILANES 

Catalytic synthesis of silicon carbide preceramic polymers: 
Polycarbosilanes: Technical research progress report, Octo- 
ber 1, 1991—September 30, 1992, 18:16699 (R;US) 

Low power deposition of highly conductive nc-Si:H layer, 
18:15721 (R;IT) 

SILICA 
See SILICON OXIDES 
SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 
Annealing 

Time resolved x-ray diffraction study of laser annealing in silicon 

at grazing incidence, 18:16614 (RA;US) 
Backscattering 

Energy dependence of the intensity of fast electron backscatter- 
ing from a crystal on high-symmetry orientation, 18:18233 
(IA;RU;in Russian) 

Cooling 

Cryogenic cooling of x-ray crystals using a porous matrix, 

18:16956 (RA;US) 
Crystallization 

Effect of defect thermal stability on ion-induced crystallization of 
a-Si, 18:18315 (IA;RU;In Russian) 

Electron mechanism model of ion-stimulated crystallization in 
silicon, 18:18308 (IA;RU;In Russian) 

Electrical Properties 

Magnetic properties and critical behavior of the conductivity 
near the M-I transition: Progress report, August 1, 1992- 
November 30, 1993, 18:16625 (R;US) 

Electron Beams 

Energy dependence of the intensity of fast electron backscatter- 
ing from a crystal on high-symmetry orientation, 18:18233 
(IA;RU;in Russian) 

Program-apparatus complex for investigation of x- and +- 
radiations generated by relativistic electrons in crystals, 
18:17118 (R;UA;In Russian) 

Hall Effect 

Magnetic properties and critical behavior of the conductivity 
near the M-l transition: Progress report, August 1, 1992— 
November 30, 1993, 18:16625 (R;US) 

interfaces 

Influence of dimension-energy factor on mass transfer under ion 
implantation of two-layer films, 18:16478 (IA;RU;In Russian) 

lon Channeling 

Calculation of ion distribution in penetration depth during axial 
channeling with account of multipie scattering and energy loss 
fluctuations, 18:18271 (IA;RU;In Russian) 

lon Implantation 

Effect of defect thermal stability on ion-induced crystallization of 
a-Si, 18:18315 (IA;RU;In Russian) 

Electron mechanism model of ion-stimulated crystallization in 
silicon, 18:18308 (IA;RU;in Russian) 

On the peculiar features of silicon disordering under light ion 
bombardment, 18:16477 (IA;RU;In Russian) 

Oxygen position in silicon, 18:18309 (IA;RU;In Russian) 

Radiation-induced defects and electric parameters of silicon im- 
planted layers contained antimonide and arsenic, 18:18305 
(IA;RU;in Russian) 

The role of impurity atoms in hidden amorphous layer formation 
under ‘hot’ implantation by high doses of nitrogen ions, 
18:18302 (IA;RU;in Russian) 

Magnetic Properties 

Magnetic properties and critical behavior of the conductivity 
near the M-I transition: Progress report, August 1, 1992- 
November 30, 1993, 18:16625 (R;US) 
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SILICON 
Magnetoresistance 


Magnetoresistance 

Magnetic properties and critical behavior of the conductivity 
near the M-! transition: Progress report, August 1, 1992— 
November 30, 1993, 18:16625 (R;US) 

Microhardness 

On the effect of ion flux density and ion irradiation duration in a 

long-range action, 18:18301 (IA;RU;In Russian) 
Nitridation 

Identification of nitriding mechanisms in high purity reaction 
bonded silicon nitride, 18:16539 (R;US) 

Microwave processing of silicon nitride for advanced gas turbine 
applications, 18:16526 (R;US) 

Order-Disorder Transformations 

On the peculiar features of silicon disordering under light ion 

bombardment, 18:16477 (IA;RU;In Russian) 
Pair Production 

Study of type-B pair coherent production in silicon crystals, 

18:18279 (IA;RU;In Russian) 
Physical Radiation Effects 

Defect formation in silicon irradiated by 335 MeV nickel ions, 
18:18310 (IA;RU;In Russian) 

Defect formation in silicon irradiated by high energy argon ions, 
18:18311 (IA;RU;In Russian) 

Effect of radiation-induced defects on electric activation and dif- 
fusion of implanted phosphorus in silicon, 18:18303 (IA;RU;In 
Russian) 

On the effect of ion flux density and ion irradiation duration in a 
long-range action, 18:18301 (IA;RU;in Russian) 

Radiation stability of semiconductor amplifiers in magnetic in- 
ductive current transformers of the linear electron accelerator 
(LUE-2000) beam, 18:17161 (R;UA;in Russian) 

Radiation-induced defects and electric parameters of silicon im- 
planted layers contained antimonide and arsenic, 18:18305 
(IA;RU;In Russian) 

The role of impurity atoms in hidden amorphous layer formation 
under ‘hot’ implantation by high doses of nitrogen ions, 
18:18302 (IA;RU;In Russian) 

Radiation Effects 
Changes in silicon electrical properties under multistage ion im- 
plantation, 18:16637 (IA;RU;In Russian) 
Substrates 
Magnetic properties of Dy/Zr multilayers, 18:16433 (R;FR) 
SILICON 28 REACTIONS 

Forward-backward multiplicity correlations in 4.5 A GeV/c 
silicon-nucleus interactions, 18:18104 (R;XA) 

Studies of relativistic heavy ion collisions at the AGS 
(E814/E877): Annual progress report, 1 May 1992-30 April 
1993, 18:18089 (R;US) 

SILICON ALLOYS 

Phase equilibrium in a binary alloy under cascade producing ir- 

radiation, 18:16488 (R;UA;In Russian) 
SILICON CARBIDES 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 18:16584 (RA;US) 

Catalytic synthesis of silicon carbide preceramic polymers: 
Polycarbosilanes: Technical research progress report, Octo- 
ber 1, 1991—September 30, 1992, 18:16699 (R;US) 

Cryogenic cooling of x-ray crystals using a porous matrix, 
18:16956 (RA;US) 

Dispersion-toughened ceramic coposite, 18:16576 (RA;US) 

Fabrication of SiC-AIN composites, 18:16573 (RA;US) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 6, December 1, 1992—February 28, 
1993, 18:16541 (R:US) 

Joining of ceramics for heat engine applications, 18:16582 
(RA;US) 

Process optimization of Hexoloy SX-SiC towards improved me- 
chanical properties, 18:16525 (R;US) 

Silicon carbide, 18:16562 (RA;US) 

SILICON HYDRIDES 

See SILANES 
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SILICON IODIDES 

Excitation mechanisms for XUV and X-ray lasers, 18:18170 

(R;XA) 
SILICON NITRIDES 
Annealing 

Development of microwave processing of silicon nitride compo- 
nents for advanced heat engine applications microwave 
annealing SigNg - 4 wt% Y2O3, 18:16568 (RA;US) 

Brazing 

Joining of ceramics for heat engine applications, 18:16582 

(RA;US) 
Chemical Properties 

Physicochemical characterization and surface modification of 

silicon nitride ceramic powders, 18:16607 (RA;US) 
Computerized Tomography 

Use of local x-ray computerized tomography for high-resolution, 
region-of-interest inspection of large ceramic components for 
engines, 18:16515 (R;US) 

Crystal Defects 
Paramagnetic nitrogen defects in silicon nitride, 18:16612 (R;US) 
Fracture Properties 

Improved processing, 18:16569 (RA;US) 

improved processing, 18:16571 (RA;US) 

Life prediction methodology, 18:16599 (RA;US) 

Microstructural analysis of structural ceramics, 18:16592 (RA;US) 

Silicon nitride with elongated grain microstructures exhibiting 
high fracture toughness, 18:16575 (RA;US) 

Toughened ceramics life prediction, 18:16598 (RA;US) 

Grain Growth 
Dispersion-toughened ceramic coposite, 18:16576 (RA;US) 
Lubrication 

Synergistic effects of silver films and synthetic lubricants on 

boundary-lubrication behavior of ceramics, 18:16514 (R;US) 
Mechanical Properties 

Mechanical properties and microstructural characterization of 
SigN4 ceramics, 18:16593 (RA;US) 

Scalability demonstration program for silicon nitride by the 
Sullivan™ process for advanced ceramics, 18:16570 (RA;US) 

Microstructure 

Mechanical properties and microstructural characterization of 
SigN4 ceramics, 18:16593 (RA;US) 

Optimization of silicon nitride ceramics, 18:16574 (RA;US) 

Microwave Heating 

Development of microwave processing of silicon nitride compo- 
nents for advanced heat engine applications reaction bonded 
and sintered reaction bonded silicon nitride, 18:16567 (RA;US) 

Microwave processing of silicon nitride for advanced gas turbine 
applications, 18:16526 (R;US) 

Milling 
Characterization of attrition milled silicon nitride powder, 
18:16564 (RA;US) 
Nondestructive Testing 
Nondestructive characterization, 18:16604 (RA;US) 
Physical Properties 

Physicochemical characterization and surface modification of 
silicon nitride ceramic powders, 18:16607 (RA;US) 

Scalability demonstration program for silicon nitride by the 
Sullivan™ process for advanced ceramics, 18:16570 (RA;US) 

Processing 
Processing science for SigN, ceramics, 18:16572 (RA;US) 
Sintering 

Cost effective sintering of silicon nitride ceramics (SIU-C), 
18:16408 (RA;US) 

Development of microwave processing of silicon nitride compo- 
nents for advanced heat engine applications reaction bonded 
and sintered reaction bonded silicon nitride, 18:16567 (RA;US) 

Improved processing of ceramic composites. 18:16563 (RA;US) 

Microwave sintering of silicon nitride, 18:16566 (RA;US) 

Sintered silicon nitride, 18:16565 (RA;US) 

Synthesis 

Identification of nitriding mechanisms in high purity reaction 

bonded silicon nitride, 18:16539 (R;US) 





Tensile Properties 
Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 18:16584 (RA;US) 
Improved processing, 18:16569 (RA;US) 
Lite prediction methodology, 18:16599 (RA;US) 
Standard tensile test development, 18:16603 (RA;US) 
SILICON OXIDES 
Contribution to the study of damage induced by high energy heavy 
ions in thermal silicon oxide films, 18:16623 (R;FR;In French) 
Evaluation of Bragg rule violating in proton slowing-down calcu- 
lation for SiO,, 18:18264 (IA;RU;In Russian) 
Reduced optical transmission of SiO2 fibers used in controlled 
fusion diagnostics, 18:18465 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See S!l SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Low power deposition of highly conductive ne-Si:H layer, 
18:15721 (R;IT) 
Silicon-film™ on ceramic solar cells: Final report, 18:15724 
(R;US) 
Studies on the match between the PV array and S.P.E. electroi- 
yser, 18:15728 (IA;JP;in Japanese) 
SILVER 
Synergistic effects of silver films and synthetic lubricants on 
boundary-lubrication behavior of ceramics, 18:16514 (R;US) 
The surface characterization of a series of hydroxybenzenes on 
Ag(111): An EELS and TDS study, 18:16708 (R;US) 
SILVER ALLOYS 
Chemical characterization of silver alloy by x-ray fluorescence 
spectrometry techniques, 18:16667 (|;BR;ln Portuguese) 
SILVICULTURE 
Logging in hardwood stands established on farm land, 18:15696 
(R;SE;In Swedish) 
Production of forest fuel from hardwood stands on farm land - 
part 2. Dry weights of alder, aspen and birch 10-120 mm in 
DBH, 18:15679 (R;SE;In Swedish) 
Sewage sludge and ash in growing energy crops: A literature 
study, 18:15678 (R;SE;In Swedish) 
Tree farming, 18:15680 (R;SE;In Swedish) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS 
See also REACTOR SIMULATORS 
Electronic ground support equipment for the Cluster Electric 
Field and Wave Experiment, 18:17751 (R;NO) 
Rapid production of coke by use of a simulated moving bed re- 
actor, 18:14911 (IA;JP;in Japanese) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINTERED MATERIALS 
Characteristics of baked blocks of coal liquid vacuum residues, 
18:14912 (IA;JP;In Japanese) 
SINTERING 
Cost effective sintering of silicon nitride ceramics (SIU-C), 
18:16408 (RA;US) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SURVEYS 
Automated phase picker and source location algorithm for local 
distances using a single three component seismic station, 
18:17404 (R;Fl) 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
An analysis of semiscale Mod-2C S-FS-1 steam line break test 
using RELAPS/MOD2, 18:16127 (R;US) 
SKIN 
See also HAIR 
Primary skin irritation studies of Methyl 2-[Hydroxymethyl] Acry- 
late, 18:17593 (R;US) 


SKYRMIONS 
See SOLITONS 
SLAGS 

A study of slag in laboratory, pilot and commercial scale fur- 
naces using FTIR microscopy, electron microscopy and NMR 
spectroscopy, 18:15141 (IA;AU) 

Application of FTIR spectroscopy and NMR studies to slag char- 
acterisation, 18:15140 (IA;AU) 

The causes, prediction and control of slagging in utility boilers, 
18:15200 (IA;AU) 

SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 

Use of slightly enriched uranium in a PHWR in Argentina, 
18:15885 (RA;XA) 

Validation of SCALE 4.0 — CSAS25 module and the 27-group 
ENDF/B-IV cross-section library for low-enriched uranium 
systems, 18:18609 (R;US) 

SLOT OVENS 
See COKE OVENS 
SLOWPOKE TYPE REACTORS 

Seismic qualification of the SES-10 district heating reactor, 

18:15934 (R;CA) 
SLUDGES 

See also SEWAGE SLUDGE 

Activated sludge treatment control using a supersonic wave, 
18:14914 (IA;JP;In Japanese) 

Coal combustion waste management study, 18:15763 (R;US) 

Estimated steady-state compositions of supernatant liquid dur- 
ing sludge washing, 18:15518 (R;US) 

Hydrogen generation during IDMS demonstrations of the Late 
Washing and Nitric Acid flowsheets, 18:15543 (R;US) 

Hydrogen generation in SRAT with nitric acid and late washing 
flowsheets, 18:15541 (R;US) 

Initial demonstration of the vitrification of nuclear waste sludge 
containing an organic Cs-loaded ion exchange resin, 
18:15504 (R;US) 

Rheology of Savannah River Site Tank 51 HLW radioactive 
sludge: Revision 1, 18:15508 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Examination for the viscoelasticity of coal slurries and swelling 
degree of coals, 18:14995 (IA;JP;In Japanese) 

Filtering reprecipitated slurry, 18:15532 (R;US) 

Late Washing efficiency, 18:15533 (R;US) 

Late wash cross-flow filter organic balance, 18:15536 (R;US) 

Late washing filter cleaning cycle demonstration, 18:15531 
(R;US) 

Preliminary study on slurry preparation conditions in the NEDOL 
process direct coal liquefaction, 18:14851 (IA;JP;In Japanese) 

Slurryability of coal macerals, 18:15114 (IA;JP;ln Japanese) 

Technical bases DWPF Late Washing Facility: Revision 1, 
18:15522 (R;US) 

Technical bases for precipitate hydrolysis process operating pa- 
rameters, 18:15555 (R;US) 

Visocisty changes of slurry in the hydroliquefaction of coal using 
highly dispersed catalyst, 18:15024 (IA;JP;In Japanese) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMELTERS 
Numerical and symbolic modeling techniques applied to improve 
operator efficiency of alluminium smelters, 18:16760 (R;IT) 

SMES 

See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKATRON 

See ELECTRON-RING ACCELERATORS 
SMOOTHNESS 

See ROUGHNESS 
SODIUM 

A new strategy for the calculation of the Cl oscillator strengths 
for the lowest lying autoionizing level in the Na isoelectronic 
sequence, 18:18169 (R;XA) 
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SODIUM 


Interfacial chemistry in solvent extraction systems: Progress re- 
port, June 1, 1991—May 31, 1992, 18:16658 (R;US) 
Na-bearing minerals in the Ikeshima coals, 18:15123 (IA;JP;in 
Japanese) 
SODIUM 22 
Radioactive isotope and isomer separation with using light in- 
duced drift effect, 18:16709 (R;RU) 
SODIUM 24 
Radioactive isotope and isomer separation with using light in- 
duced drift effect, 18:16709 (R;RU) 
SODIUM CHLORIDES 
Studies on brown coal liquefaction. 15.: Deposition of NaCl on 
reactor wall, 18:15002 (IA;JP;in Japanese) 
Studies on brown coal liquefaction. 8.: De-chlorination of or- 
ganic chlorine compound, 18:14942 (IA;JP;in Japanese) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CHLORIDES 
SODIUM HYDROXIDES 
SODIUM PERCHLORATES 
Basic study on production of NaSCN from the waste water of 
fumacks-desulfurization plant, 18:15071 (IA;JP;in Japanese) 
SODIUM HYDROXIDES 
Adsorption ability of coals treated by alkaline metal salts. 2, 
18:15094 (IA;JP;ln Japanese) 
Experimental tests in support of hydrogen detection code devel- 
opment, 18:15909 (R;FR) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM PERCHLORATES 
Reduction of thallium, uranium and cobalt at the dropping mer- 
cury electrode in presence of 9-fluorenone in aqueous sodium 
perchlorate, 18:16684 (R;AT) 
SODIUM PHOSPHIDES 
See SODIUM COMPOUNDS 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOFT SOLDERING 
See SOLDERING 
SOFT X RADIATION 
Theoretical simulation of soft x-rays for recombining pump, 
18:18489 (R;CN;in Chinese) 
SOIL CHEMISTRY 
Investigations on forest soils regarding acidity, ion attachment 
and mineral status in the SOz polluted eastern Erzgebirge, 
18:17335 (RA;DE;In German) 
SOIL-STRUCTURE INTERACTIONS 
Consideration of uncertainties in soil-structure interaction com- 
putations, 18:16126 (R;US) 
Dynamic soil pressures on rigid vertical walls, 18:16088 (R;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acidification 
Long-term trends of chemical soil properties in forest sites in 
North-Rhine Westphalia suffering from acid pollution - results 
of a triple soil survey. Final report, 18:17330 (1;DE;In German) 
The relationship between soil and forest decline due to air pollu- 
tion in the Beskids Mts., 18:17576 (RA;DE) 
Alpha Detection 
LRAD surface monitors, 18:17123 (R;US) 
Biological Availability 
Forest damage research in the National Park Bayerischer Wald, 
18:17560 (RA;DE;in German) 
Chemical Analysis 
Characterization of reproduction and growth of American robins 
at the Fernald Environmental Management Project, 1991, 
18:17332 (R;US) 
Naval Trench 94 soils report, 18:17382 (R;US) 
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Contamination 

Evaluation of a subsurface oxygenation technique using col- 
loidal gas aphron injections into packed column reactors, 
18:15151 (R;US) 

In situ vitrification: Demonstrated capabilities and potential ap- 
plications, 18:15445 (R;US) 

Remedial investigation/feasibility study work plan for the 100- 
FR-3 operable unit, Hanford Site, Richland, Washington, 
18:15591 (R;US) 

Simulation of the cleanup of the Hanford Site, 18:15626 (R;US) 

[Presentations to the Mexican Physics Society on environmental 
contamination]: Foreign trip report, October 23—-November 
10, 1992, 18:17347 (R;US) 

Electric Conductivity 
Naval Trench 94 soils report, 18:17382 (R;US) 
Environmental Transport 

Trace elements in agricultural soils. Fluxes, balances and back- 

ground values, 18:17368 (R;SE) 
Forests 

Forest damage research in the National Park Bayerischer Wald, 
18:17560 (RA;DE;in German) 

Investigations on forest soils regarding acidity, ion attachment 
and mineral status in the SO, polluted eastern Erzgebirge, 
18:17335 (RA;DE;In German) 

Long-term trends of chernical soil properties in forest sites in 
North-Rhine Westphalia suffering from acid pollution - results 
of a triple soil survey. Fina! report, 18:17330 (1;DE;in German) 

Ice 

Frost evolution in tailings: Final report, 18:15413 (R;CA) 

lon Exchange 

Investigations on forest soils regarding acidity, ion attachment 
and mineral status in the SO2 polluted eastern Erzgebirge, 
18:17335 (RA;DE;In German) 

Land Pollution 

A literature review of biological treatment and bioreme- 
diation technologies which may be applicable at 
fertilizer/agrichemical dealer sites, 18:17373 (R;US) 

A literature review of nonbiological remediation technologies 
which may be applicable to fertilizer/agrichemical dealer sites, 
18:17371 (R;US) 

A literature review of waste treatment technologies which may 
be applicable to wastes generated at fertilizer/agrichemical 
dealer sites, 18:17372 (R;US) 

Lindane 

Effect of fertilizer and irradiation sterilization on the degradation 

of lindane in soil, 18:17488 (R;DZ) 
Metals 

Critical concentrations of heavy metals in the mor horizon of 
swedish forests, 18:17596 (R;SE) 

Heavy metal concentrations in agricultural soils critical to mi- 
croorganisms, 18:17597 (R;SE) 

Potatoes 
Cesium-137 in soil texture fractions and its impact on Cesium- 
137 soil-to-plant transfer, 18:17541 (R;AT) 
Radiation Monitoring 
LRAD surface monitors, 18:17123 (R;US) 
Radionuclide Migration 

CASCADER: An M-chain gas-phase radionuclide transport and 
fate model: Volume 3: Heterogeneous layered porous media, 
18:17317 (R;US) 

Radionuclide transfer phenomenon in ground and underground 
water. Formation of a model, 18:17342 (R;UA;In Ukrainian) 

Remedial Action 

Application of surfactant to in situ bioremediation, 18:17311 
(R;US) 

Bioremediation of nitrates and carbon tetrachloride in ground- 
water, 18:17355 (R;US) 

Evaluating long-term performance of in situ vitrified waste forms: 
Methodology and results, 18:15611 (R;US) 

Field-scale evaluation of an integrated treatment for remediation 
of PAHs in manufactured gas plant soils, 18:17305 (R;US) 

Laboratory evaluation of the in situ chemical treatment ap- 
proach for remediation of Cr(Vl)-contaminated soils and 
groundwater, 18:17385 (R;US) 





Performance assessment activities of the Uranium Soils Inte- 
grated Demonstration, 18:15583 (R;US) 

Pilot test of a vacuum extraction system for environmental re- 
mediation of chlorinated solvents at the Savannah River Site, 
18:17390 (R;US) 

Stabilization of contaminated soils by in situ vitrification, 
18:15582 (R;US) 

Technology demonstration assessment report for X-231B (Part 
1) and summary of closure activities (Part 2), 18:15620 (R;US) 

Well completion report on installation of horizontal wells for in- 
situ remediation tests, 18:16784 (R;US) 

Rye 

Cesium-137 in soil texture fractions and its impact on Cesium- 

137 soil-to-plant transfer, 18:17541 (R;AT) 
Salts 

Forest damage research in the National Park Bayerischer Wald, 

18:17560 (RA;DE;In German) 
Sampling 

An intercomparison of sampling techniques among five Euro- 
pean laboratories for measurements of radiocaesium in 
upland pasture and soil, 18:17356 (R;DK) 

An overview of the Environmental Monitoring Computer Au- 
tomation Project, 18:17388 (R;US) 

Obtaining representative soil water samples with a hydraulically 
installed suction lysimeter, 18:15247 (R;US) 

Preliminary soil sampling and analysis for the Roofing Waste 
Pile (S-122), Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
18:15631 (R;US) 

Results of the radiological survey at 48 Schlosser Drive, 
Rochelle Park, New Jersey (RJ005), 18:17349 (R;US) 

Sorptive Properties 

Anion retention in soil: Possible application to reduce migration 
of buried technetium and iodine: Development of a field test, 
18:17346 (R;US) 

Vitrification 

In situ vitrification: Demonstrated capabilities and potential ap- 

plications, 18:15445 (R;US) 
Washout 

The relationship between soil and forest decline due to air pollu- 

tion in the Beskids Mts., 18:17576 (RA;DE) 
Wheat 
Cesium-137 in soil texture fractions and its impact on Cesium- 
137 soil-to-piant transfer, 18:17541 (R;AT) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 

Future prospects for renewable energy sources in a global 

frame, 18:15712 (R;AT) 
SOLAR HEATING SYSTEMS 

Central solar heating plants with seasonal storage - a site spe- 
cific feasibility study in Germany, 18:15729 (I;DE;In German) 

Re-check of newly installed solar heating systems, 18:15731 
(R;DK;In Danish) 

SOLAR NEUTRINOS 

Status of the MSW-solution of the soijar neutrino problem, 
18:18012 (R;XA) 

Status of the Soviet-American gallium experiment, 18:17757 
(R;US) 

SOLAR THERMAL CONVERSION 

Summary results of an assessment of research projects in the So- 

lar Federal Wind Energy Research Program, 18:15727 (R;US) 
SOLAR WATER HEATERS 

Determining the size of a solar installation for the production of 

hot water for domestic uses, 18:15730 (R;FR;In Italian) 
SOLAR WATER HEATING 

Determining the size of a solar installation for the production of 

hot water for domestic uses, 18:15730 (R;FR;In Italian) 
SOLDERING 

Solder for oxide layer-building metals and alloys, 18:16500 

(PA;US) 
SOLENOIDS 


Electromagnetic properties of a toroidal solenoid, 18:17728 
(R;RU) 


SOLID STATE LASERS 


Inservice diagnostic methods for solenoid-operated valves, 
18:15963 (R;US) 

Numerical analysis of the pulsed solenoid mechanical strain and 
working resource of the setup SLON, 18:17115 (R;RU;In Rus- 
sian) 

SOLID ELECTROLYTE FUEL CELLS 
Acoustic Emission Testing 

Nondestructive characterization methods for monolithic solid ox- 

ide fuel cells, 18:16282 (R;US) 
Efficiency 

Heat balance program for a power station based on fuel cell and 

combined cycle, 18:16310 (R;SE;In Swedish) 
Electrochemistry 

SOFC chromite sintering and electrolyte/air-electrode interface 

reactions, 18:16312 (R;US) 
Electrodes 
Polymer electrolyte fuel cells for transportation applications, 
18:16308 (R;US) 
Fabrication 
MSOFC development status, 18:16305 (RA;US) 
Materials 

SOFC chromite sintering and electrolyte/air-electrode interface 

reactions, 18:16312 (R;US) 
Materials Testing 

Alternative materials for solid oxide fuel cells: Factors affecting 
air-sintering of chromite interconnections, 18:16302 (RA;US) 

MSOFC development status, 18:16305 (RA;US) 

Nondestructive Testing 

Nondestructive characterization methods for monolithic solid ox- 

ide fuel cells, 18:16282 (R;US) 
Performance 

Contaminant effects in solid oxide fuel cells, 18:16303 (RA;US) 

Polymer electrolyte fuel cells for transportation applications, 
18:16308 (R;US) 

Performance Testing 

High temperature tubular solid oxide fuel cell development, 
18:16306 (RA;US) 

Polymer electrolyte fuel cells for transportation applications, 
18:16308 (R;US) 

Research Programs 

Alternative materials for solid oxide fuel cells: Factors affecting 
air-sintering of chromite interconnections, 18:16302 (RA;US) 

High temperature tubular solid oxide fuel cell development, 
18:16306 (RA;US) 

Supporting research for MSOFC development, 
(RA;US) 

Reviews 

An introduction to solid oxide fuel cells, 18:16311 (R;DK) 
Seals 

Sealant Research for solid oxide fuel cells, 18:16304 (RA;US) 
Solid Electrolytes 

Contaminant effects in solid oxide fuel cells, 18:16303 (RA;US) 

Intermediate temperature electrolytes for SOFC, 18:16301 
(RA;US) 

Jet vapor deposition of thin films for solid oxide and other fuel 
cell applications, 18:16300 (RA;US) 

Perovskite solid electrolytes for SOFC, 18:16299 (RA;US) 

SOLID ELECTROLYTES 

Contaminant effects in solid oxide fuel cells, 18:16303 (RA;US) 

Intermediate temperature electrolytes for SOFC, 18:16301 
(RA;US) 

Jet vapor deposition of thin films for solid oxide and other fuel 
cell applications, 18:16300 (RA;US) 

Perovskite solid electrolytes for SOFC, 18:16299 (RA;US) 

SOLID SOLUTIONS 

Dissipative structures in irradiated solid solutions, 18:18272 
(IA;RU;!n Russian) 

SOLISOL-handling of solid solutions. Version 1.1, 18:15476 
(R;SE) 

SOLID STATE LASERS 

Thermal management in gas cooled solid state laser disk ampli- 

fiers, 18:16854 (R;US) 


18:16298 
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SOLID STATE PHYSICS 


SOLID STATE PHYSICS 

42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University, 
18:18549 (1;AT;In German, English) 

Condensed matter physics at surfaces and interfaces of solids: 
Progress report, February 1, 1992—January 31, 1998, 
18:18204 (R;US) 

Report of the Solid State Physics Division (July 1, 1990 to De- 
cember 31, 1991), 18:18220 (R;IN) 

SOLID WASTES 
See also TAILINGS 
WOOD WASTES 

Coolside waste management research: Quarterly progress re- 
port, October 1, 1992—December 31, 1992, 18:15146 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 1, Report text, 18:16385 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 10, Appendix H: Anaerobic digestion of MSW, 
18:16393 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 11, Alphabetically indexed bibliography, 
18:16394 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 12, Numerically indexed bibliography, 18:16395 
(R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 3, Appendix A: Mass burn technologies, 
18:16386 (R;US) 

Data summary of municipal solid waste management alternatives: 
Volume 4, Appendix B: RDF technologies, 18:16387 (R;US) 
Data summary of municipal solid waste management alterna- 
tives: Volume 5, Appendix C, Fluidized-bed combustion, 

18:16388 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 6, Appendix D, Pyrolysis and gasification of 
MSW, 18:16389 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 7, Appendix E — Material recovery/material 
recycling technologies, 18:16390 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 8, Appendix F, Landfills, 18:16391 (R;US) 

Data summary of municipal solid waste management alterna- 
tives: Volume 9, Appendix G: Composting, 18:16392 (R;US) 
Solid waste research and development: A perspective from Pa- 

cific Northwest Laboratory, 18:15441 (R;US) 
SOLIDIFICATION 

Off-site population radiological dose and risk assessment for po- 
tential airborne emissions from the Weldon Spring Site, 
18:17223 (R;US) 

Studies on local retardation of carbonization in coking chamber, 
18:15078 (IA;JP;in Japanese) 

SOLIDS 

Electron transfer reactions in microporous solids: Progress re- 
port, September 1990—January 1993, 18:15718 (R;US) 

Mechanisms of elastic wave generation in solids by ion impact, 
18:18319 (R;US) 

Singularity spectrum of self-organized criticality, 18:18210 (R;XA) 

Spatial resolution in depth-controlied surface sensitive x-ray 
techniques, 18:16968 (RA;US) 

{Multiphase flows in fossil processes]: Foreign trip report, De- 
cember 4-14, 1992, 18:15158 (R;US) 

SOLIDS FLOW 

Determination of flow-regime boundaries for cohesive particles: 
Final report, September 20, 1988—March 31, 1992, 18:16806 
(R;US) 

SOLITONS 

Quantum solitons with cylindrical symmetry, 18:17818 (R;UA) 

Soliton propagation in an optical fiber with randomly varying 
birefringence, 18:17698 (RA;US) 

SOLUTES 

Computer-assisted structural simulation for association of coal 
soluble constituents, 18:15130 (IA;JP;in Japanese) 

Mechanism of retrogressive reactions in the heat treatment of sol- 
vent soluble fractions of coals, 18:15112 (IA;JP;in Japanese) 
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Studies on the catalysts for coal liquefaction.: Specific be- 
haviours of coals of different ranks in their hydrogenolysis 
reactions catalyzed by various kinds of catalysts, 18:14965 
(IA;JP;in Japanese) 

SOLVENT EXTRACTION 

See also SUPERCRITICAL GAS EXTRACTION 

Effect of iodine doping on the extractability of coal, 18:14986 
(IA;JP;In Japanese) 

Effect of solvent treatment on extraction of coals at rooms tem- 
perature, 18:14884 (IA;JP;In Japanese) 

Extracting properties of N,N,N’N’-tetraalkyl-2 alkyl propane -1,3 
diamides, 18:15297 (R;FR;In French) 

FUZZY clustering of N, N’-disubstituted amides, 18:16694 
(R;CN;In Chinese) 

Influence of solvent extraction on coal pyrolysis, 18:15018 
(IA;JP;In Japanese) 

interfacial chemistry in solvent extraction systems: Progress re- 
port, June 1, 1991—May 31, 1992, 18:16658 (R;US) 

Studies on brown coal liquefaction. 13.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:14947 (IA;JP;In Japanese) 

Studies on the depolymerization of coal.: Solvent extraction and 
reductive alkylation of a bituminous coal of medium rank, 
18:15120 (IA;JP;in Japanese) 

SOLVENT-REFINED COAL 
Chemical structure of Illinois No.6 and Miike coals, 18:15124 
(IA;JP;In Japanese) 
SOLVENTS 
See also ORGANIC SOLVENTS 
Activation Energy 

Temperature dependence of solvent swelling of cross-linked 

polymer, 18:15128 (IA;JP;In Japanese) 
Aromatics 

Liquefaction and coprocessing of Battle River coal, 18:14856 

(IA;JP;ln Japanese) 
Arrhenius Equation 

Temperature dependence of solvent swelling of cross-linked 

polymer, 18:15128 (IA;JP;In Japanese) 
Bottoming Cycles 

Liquefaction and coprocessing of Battle River coal, 18:14856 

(IA;JP;in Japanese) 
Carbon Sulfides 

Effects of the additives on mixed solvent extraction for argonne 

premium coal samples, 18:14985 (IA;JP;in Japanese) 
Chemical Activation 

Retrogressive reaction in liquefaction of coal impregnated with 

solvent, 18:14991 (IA;JP;ln Japanese) 
Chemical Preparation 

Effect of solvent treatment on extraction of coals at rooms tem- 
perature, 18:14884 (IA;JP;in Japanese) 

Proceedings of the 90th coke special symposium, 18:15077 
(l;JP;in Japanese) 

Chemical Properties 

Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (IA;JP;in Japanese) 

Circulating Systems 

Coal liquefaction test at 1/d PSU, 18:14994 (IA;JP;In Japanese) 

Fundamental studies for NEDOL process improvement, 
18:14993 (IA;JP;ln Japanese) 

Solvent extraction of nitrogen compounds from coal tar fraction. 
6, 18:14883 (IA;JP;ln Japanese) 

Coal Liquefaction 

Two-stage liquefaction of coal.: Pretreatment by the mixtures of 
water and hydrogen-nondonating organic solvent, 18:14987 
(IA;JP;In Japanese) 

Coal Rank 

Thermal extraction-liquefaction of coal by several hydrogen 

nondonating solvents, 18:14841 (IA;JP;In Japanese) 
Compatibility 


Coal liquefaction by using UCT solvent, 18:14920 (IA;JP;In 
Japanese) 





Deashing 

Solvent de-ashing of CLB. 4.: Effect of CLB concentration in 
feed slurry on performance of solvent de-ashing using a con- 
tinuous system, 18:14854 (IA;JP;in Japanese) 

Diffusion 
Temperature dependence of solvent swelling of cross-linked 
polymer, 18:15128 (IA;JP;in Japanese) 
Dissolution 
Association of coal extracts, 18:14885 (IA;JP;In Japanese) 
Distillates 

Studies on brown coal liquefaction. 12.: Behavior of brown coal 
liquefaction under high temperature and low pressure condi- 
tion, 18:14946 (IA;JP;In Japanese) 

Feeding 

Kinetic study of supercritical fluid extraction of coal, 18:14989 

(IA;JP;In Japanese) 
Flow Rate 

Kinetic study of supercritical fluid extraction of coal, 18:14989 

(IA;JP;In Japanese) 
Functions 

Examination of strength distribution of non-covalent bonds in 

coal, 18:15111 (IA;JP;In Japanese) 
Hexane 

Retrogressive reaction in liquefaction of coal impregnated with 

solvent, 18:14991 (IA;JP;in Japanese) 
Hydrogen Transfer 

Thermal extraction-liquefaction of coal by several hydrogen 
nondonating solvents, 18:14841 (IA;JP;In Japanese) 

Two-stage liquefaction of coal.: Pretreatment by the mixtures of 
water and hydrogen-nondonating organic solvent, 18:14987 
(IA;JP;In Japanese) 

Hydrogenation 

Hydroliquefaction of Illinois coal with petroleum atmospheric 
residue using oil-soluble molybdenum catalyst, 18:14899 
(IA;JP;in Japanese) 

Studies on brown coal liquefaction. 13.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:14947 (IA;JP;in Japanese) 

Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (iA;JP;In Japanese) 

Two-stage liquefaction of coal.: Pretreatment by the mixtures of 
water and hydrogen-nondonating organic solvent, 18:14987 
(IA;JP;in Japanese) 

Vaper-liquid equilibrium for NEDOL process 1t/d PSU operation 
using Illinois No.6 coal, 18:14977 (IA;JP;In Japanese) 

impregnation 

Effects of swelling pretreatment in the multi stage formed coking 
process, 18:15080 (iIA;JP;In Japanese) 

Proceedings of the 90th coke special symposium, 18:15077 
(l;JP;In Japanese) 

Retrogressive reaction in liquefaction of coal impregnated with 
solvent, 18:14991 (IA;JP;in Japanese) 

Interactions 

Examination of strength distribution of non-covalent bonds in 
coal, 18:15111 (IA;JP;in Japanese) 

intermolecular Forces 

Examination of strength distribution of non-covalent bonds in 
coal, 18:15111 (IA;JP;ln Japanese) 

Material Substitution 

ECM (Environmentally Conscious Manufacturing) newsletter, 
August 1990: Information on environmentally conscious man- 
ufacturing processes: Volume 1, No. 1, 18:16371 (R;US) 

Methanol 

Estimation of strength distribution of non-covalent bondings in 
coal through the swelling of coal by solvent vapors, 18:15015 
(IA;JP;In Japanese) 

Examination of strength distribution of non-covalent bonds in 
coal, 18:15111 (IA;JP;in Japanese) 

Solvent extraction of nitrogen compounds from coal tar fraction. 
6, 18:14883 (IA;JP;ln Japanese) 

Mixing Ratio 

Preliminary study on slurry preparation conditions in the NEDOL 

process direct coal liquefaction, 18:14851 (IA;JP;in Japanese) 


Naphthalene 

Retrogressive reaction in liquefaction of coal impregnated with 

solvent, 18:14991 (IA;JP;In Japanese) 
Ph Value 

Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (IA;JP;in Japanese) 

Polarization 

Studies on brown coal liquefaction. 18.: Properties of the pri- 
mary hydrogenation solvent and its effect on coal liquefaction, 
18:15005 (IA;JP;in Japanese) 

Temperature dependence of solvent swelling of cross-linked 
polymer, 18:15128 (IA;JP;In Japanese) 

Process Development Units 

Vaper-liquid equilibrium for NEDOL process 1t/d PSU operation 

using Illinois No.6 coal, 18:14977 (IA;JP;in Japanese) 
Pyridines 

Retrogressive reaction in liquefaction of coal impregnated with 

solvent, 18:14991 (IA;JP;in Japanese) 
Pyrrolidines 

Effects of the additives on mixed solvent extraction for argonne 

premium coal samples, 18:14985 (IA;JP;ln Japanese) 
Relaxation 

Study on coal swelling by 'HNMR methods. 1, 18:14887 

(IA;JP;in Japanese) 
Removal 

Estimation of strength distribution of non-covalent bondings in 
coal through the swelling of coal by solvent vapors, 18:15015 
(IA;JP;In Japanese) 

Residual Petroleum 

Hydroliquefaction of Illinois coal with petroleum atmospheric 
residue using oil-soluble molybdenum catalyst, 18:14899 
(IA;JP;in Japanese) 

Swelling 

Estimation of strength distribution of non-covalent bondings in 
coal through the swelling of coal by solvent vapors, 18:15015 
(IA;JP;In Japanese) 

Retrogressive reaction in liquefaction of coal impregnated with 
solvent, 18:14991 (IA;JP;In Japanese) 

Temperature dependence of solvent swelling of cross-linked 
polymer, 18:15128 (IA;JP;In Japanese) 

Temperature Dependence 

Temperature dependence of solvent swelling of cross-linked 

polymer, 18:15128 (IA;JP;in Japanese) 
Tetralin 

Examination of strength distribution of non-covalent bonds in 
coal, 18:15111 (IA;JP;in Japanese) 

Hydroliquefaction of Illinois coal with petroleum atmospheric 
residue using oil-soluble molybdenum catalyst, 18:14899 
(IA;JP;in Japanese) 

Retrogressive reaction in liquefaction of coal impregnated with 
solvent, 18:14991 (IA;JP;In Japanese) 

Studies on the catalysts for coal liquefaction.: Rheological stud- 
ies of coal liquefaction process, 18:14966 (IA;JP;In Japanese) 

Vapors 

Estimation of strength distribution of non-covalent bondings in 
coal through the swelling of coal by solvent vapors, 18:15015 
(IA;JP;In Japanese) 

Water 

Solvent extraction of nitrogen compounds from coal tar fraction. 
6, 18:14883 (IA;JP;in Japanese) 

Two-stage liquefaction of coal.: Pretreatment by the mixtures of 
water and hydrogen-nondonating organic solvent, 18:14987 
(IA;JP;In Japanese) 

SONDES 
See PROBES 
SOOT 

Observations of soot in combustion of methanol/toluene spray 
flames, 18:15241 (R;US) 

Separation of diesel soot particles with a combination of an ag- 


glomerator and a centrifugal separator, 18:16413 (RA;DE;In 
German) 
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SORBENT INJECTION PROCESSES 


SORBENT INJECTION PROCESSES 
Kinetics and structural evolution of sorbents at high temperatures: 
Final report, July 1, 1991—August 31, 1992, 18:15775 (R;US) 
Kinetics studies, thermal decomposition and carbonation: Final 
report, August 1, 1991—August 31, 1992, 18:15774 (R;US) 
Scaleup tests and supporting research for the development of 
duct injection technology: Topical report No. 3, Task 3.2: 
Scale-up testing; Topical report No. 4, Task 3.3: Advanced con- 
figurations; Topical report No. 5, Task 3.4: Process controls; 
Topical report No. 6, Task 3.5: Failure modes; Task 3.6: Waste 
characterization, Duct Injection Test Facil, 18:15766 (R;US) 
Scaleup tests and supporting research for the development of 
duct injection technology: Final report, Task 4.5, 18:15767 
(R;US) 
SORPTIVE PROPERTIES 
H2 absorbing-desorbing characterization of Ti-V-Fe alloy sys- 
tem, 18:15665 (IA;JP;in Japanese) 
SOURCE TERMS 
Relation between source term and emergency planning for nu- 
clear power plants, 18:15817 (R;CN;In Chinese) 
SOUTH AFRICA 
Data requirements and database design for energy planning 
purposes for South Africa, 18:16272 (IA;ES) 
SOUTHEAST REGION 
See USA 
SOUTHWEST REGION 
See USA 
SOYBEANS 
The possible effect of gamma radiation on the improvement of 
yield and early maturity in two soybean cultivars, 18:17472 
(R;SY;In Arabic) 
SPACE CHARGE 
Nonlinear space charge effect of bunched beam in linac, 
18:16878 (R;CN) 
SPACE DEPENDENCE 
Construction and operation of coal moisture control system for 
Kimitsu No.1-3 coke oven, 18:14918 (IA;JP;in Japanese) 
SPACE HVAC SYSTEMS 
Setbacks and peak loads in commercial buildings, 18:16339 
(RA;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
40 kWe S-PRIME thermionic design and technology demonstra- 
tion program: Quarterly technical program review, 18:15918 
(R;US) 
Combined-Brayton cycle, 
18:15917 (R;FR) 
Fully coupled neutronic and hydrodynamic analysis of space nu- 
clear reactor reentry accidents, 18:16112 (R;US) 
Radionuclide inventories for short run-time space nuclear reac- 
tor systems, 18:16041 (R;US) 
SPACE PROPULSION REACTORS 
See also ROVER REACTORS 
Fully coupled neutronic and hydrodynamic analysis of space nu- 
clear reactor reentry accidents, 18:16112 (R;US) 
In-reactor testing of the closed cycle gas core reactor: The Nu- 
clear Light Bulb concept, 18:15919 (R;US) 
Radionuclide inventories for short run-time space nuclear reac- 
tor systems, 18:16041 (R;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES 
See also REENTRY VEHICLES 
An interface configuration experiment on USML-1, 18:17747 
(R;US) 
Mission readiness review for the release of nickel carbonyl and tri- 
fluoromethy! bromide NICARE: Final report, 18:16710 (R;US) 
SPACE-TIME 
The parametric manifold picture of space-time, 18:17829 (R;HU) 
SPARK IGNITION ENGINES 
Combustion pressure diagnostics in s.i. engines by indirect 
measurements, 18:16411 (R;IT) 


space nuclear power systems, 
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Oxidation on a three-way catalyst of different hydrocarbons and 
oxygenated derivatives in exhaust gases from a spark ignition 
engine, 18:16412 (R;FR;in French) 

SPARTICLES 

Neutralinos and neutral Higgs bosons in the nonminimal super- 
symmetric Standard Model, 18:18008 (RA;DE) 

Nuclear shell model calculations of the spin-dependent 
neutralino- nucleus cross sections, 18:17755 (R;US) 

SPATIAL DEPENDENCE 
See SPACE DEPENDENCE 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECTRA 
See also ENERGY SPECTRA 
INFRARED SPECTRA 

Dynamical analysis of highly excited molecular spectra: Progress 

report, January 1, 1992—August 27, 1992, 18:16700 (R;US) 
SPECTRA UNFOLDING 

Nuclear analysis software. Pt. 2: Gamma spectrum analysis, 
activity calculations and neutron activiation analysis 
(GANAAS), 18:17090 (1;XA) 

SPECTRAL BROADENING 
See LINE BROADENING 
SPECTROMETERS 
See also BETA SPECTROMETERS 
FOURIER TRANSFORM SPECTROMETERS 
INFRARED SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 

Spacing resolution of the central part of the hadron sampling- 
calorimeter HC-600, 18:17107 (R;RU;In Russian) 

The energy characteristics of central hadron sampling- 
calorimeter HC-600, 18:17106 (R;RU;in Russian) 

The pions and electrons identification in the modular hadron 
sampling-calorimeter, 18:17108 (R;RU;In Russian) 

SPECTROSCOPY 
See also GAMMA SPECTROSCOPY 
LASER SPECTROSCOPY 
MASS SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
X-RAY SPECTROSCOPY 

Coherence effects in radiometry and in spectroscopy, 18:17697 
(RA;US) 

Measurements of carbon distribution of coal extracts by CP/MAS 
13C-NMR spectroscopy, 18:15121 (IA;JP;in Japanese) 

Neutron diffusion study of the crystal field action on the Er** ion 
in supraconductors with high critical temperature, 18:16643 
(R;CH;In French) 

[Spectroscopic ellipsometry]: Foreign trip report, January 10— 
26, 1993, 18:16685 (R;US) 

SPENDING 
See EXPENDITURES 
SPENT FUEL CASKS 

Environmental assessment of the proposed new agreement for 
peaceful nuclear cooperation between the United States and 
Japan and an associated subsequent arrangement for the re- 
turn of recovered plutonium from euratom to Japan, 18:15331 
(R;US) 

Environmental assessment on shipment of Taiwanese research 
reactor spent nuclear fuel, 18:15568 (R;US) 

SPENT FUEL ELEMENTS 

Application of a statistical methodology for the comprehension 
of corrosion phenomena on Phenix spent fuel pins, 18:15910 
(R;FR;In French) 

SPENT FUEL STORAGE 

A mechanistic study of the uniform corrosion of copper in com- 
pacted clay-sand soil, 18:15342 (R;CA) 

Assessment of materials for containment of nuclear fuel waste: 
Environment-sensitive fracture of titanium, 18:15343 (R;CA) 

Experience in the interim dry storage of magnox fuel elements 
in the EUREX plant, 18:15317 (RA;XA) 





Extended storage of spent fuel: Final report of a co-ordinated 
research programme on the behaviour of spent fuel and stor- 
age facility components during long term storage (BEFAST-II) 
1986-1991, 18:15333 (R;XA) 

Improvements in materials reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held 
in Vienna, 28 November - 1 December 1989, 18:16462 (R;XA) 

SPENT FUELS 

A column exchange chromatographic procedure for the auto- 
mated purification of analytical samples in nuclear spent fuel 
reprocessing and plutonium fuel fabrication, 18:15314 (R;XA) 

Burnup credit validation of SCALE-4 using mixed-oxide critical 
experiments, 18:15956 (R;US) 

Characteristics of potential repository wastes: Peer review re- 
port for revision 1 of DOE/RW-0184, 18:15264 (R;US) 

Civilian Radioactive Waste Management System Requirements 
Document, 18:15387 (R;US) 

Effects of actinide compositional variability in the US spent fuel 
inventory on partitioning-transmutation systems, 18:15354 
(R;US) 

Extended storage of spent fuel: Final report of a co-ordinated 
research programme on the behaviour of spent fuel and stor- 
age facility components during long term storage (BEFAST-II) 
1986-1991, 18:15333 (R;XA) 

Hanford Atomic Products Operation annual report 1958, 
18:15285 (R;US) 

Hanford Atomic Products Operation annual report 1963, 
18:15292 (R;US) 

Mined Geologic Disposal System Requirements Document, 
18:15386 (R;US) 

Numerically predicting horizontally oriented spent fuel rod sur- 
face temperatures, 18:15338 (R;US) 

RISKIND: A computer program for calculating radiological con- 
sequences and health risks from transportation of spent 
nuclear fuel, 18:15330 (R;US) 

Waste Acceptance System Requirements document (WASRD), 
18:15385 (R;US) 

[Office of Civilian Radioactive Waste Management] 1992 annual 
capacity report, 18:15388 (R;US) 

SPIN 

Completely integrable chains of spin 1, 18:17864 (R;UA;In Rus- 
sian) 

Neutron scattering investigation of the spin dynamics in the 
high temperature superconducting system YBa2Cu3QO¢,,, 
18:18331 (R;FR) 

SPINE 
See VERTEBRAE 
SPINELS 


X-ray and +-ray spectroscopy of solids under pressure: Annual 
technical progress report, October 1991—October 1992, 
18:16626 (R;US) 

SPINOR SYMMETRY 
See BOSON-FERMION SYMMETRY 
SPINORS 

Spin tracking in circular accelerators using spinor formalism, 
18:16873 (R;FR) 

The spin-1/2 XXZ Heisenberg chain, the quantum algebra 
U,[sl(2)], and duality transformations for minimal models, 
18:17848 (R;IL) 

SPRAY PONDS 

See SPRAYS 

SPRAYS 

A study of plutonium and americium concentrations in seaspray 
on the southern Scottish coast, 18:15265 (R;GB) 

Estimation of droplet collision frequency in a spray, 18:17700 
(R;US) 

Limitations of the ideal phase-Doppler system: Extension to 
spatially and temporally inhomogeneous particle flows with an 
application to diesel sprays, 18:16405 (R;US) 

SPROUTING 

The dependence of the succes of natural regeneration on upper 
soil conditions and degree of acidity in declined forest stands 
of the Black Forest, 18:17592 (RA;DE;in German) 
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SPRUCES 

Biochemical and physiological investigations on Norway spruce. 
(!) Detection of effects of air pollutants on trees kept in open- 
top chambers. (Il) Analysis of antioxidants in differently 
damaged trees at the Schoellkopf site (Northern Black For- 
est), 18:17586 (RA;DE;In German) 

Detection of damages of trees with time resolved luminescence, 
18:17581 (RA;DE;In German) 

Ecophysiological measurements on pollutant stressed trees - 
OTC Edelmannshof, 18:17584 (RA;DE;in German) 

Forest decline in the ’Fichtelgebirge’ (NE Bavaria, Germany), 
18:17562 (RA;DE;In German) 

Gas exchange and metabolite pools of the carbohydrate and 
energy metabolism in needles of spruce with different decline 
symptoms (diurnal and annual changes), 18:17579 (RA;DE;In 
German) 

SQUARE-WELL POTENTIAL 
New algorithms of spectral management, 18:17674 (R;RU) 
SQUID DEVICES 
Stable film squids with bridge contacts of In-Sn alloy, 18:17047 
(R;UA;In Russian) 
SR-OF REACTOR 
See ZERO POWER REACTORS 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
SRM 
See CALIBRATION STANDARDS 
STAAT AMT ATOMSICHERHEIT UND STRAHLENSCHUTZ 
See BUNDESAMT FUER STRAHLENSCHUTZ 
STABILIZATION 

Computer-assisted structural simulation for association of coal 

soluble constituents, 18:15130 (IA;JP;in Japanese) 
STACKS 

Review of the source term algorithm for emergency response at 
the Savannah River Site, 18:17297 (R;US) 

Supplemental information for DOE/RL-91-10 calendar year 1990 
air emissions report for the Hanford Site, 18:17296 (R;US) 

STAINLESS STEEL M-50 
Development of standard test methods for evaluating the wear 
performance of ceramics, 18:16589 (RA;US) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

Fill tube bore inspection with machine vision, 18:16511 (R;US) 

Orientation dependency of mechanical properties of 1950's vin- 
tage Type 304 stainless steel weldment components before 
and after low temperature neutron irradiation, 18:16510 (R;US) 

STAINLESS STEEL-304L 

Defense Waste Processing Facility: Report of task force on op- 
tions to mitigate the effect of nitrite on DWPF operations: 
Savannah River Site 200-S Area, 18:15549 (R;US) 

Two-step chemical decontamination technology, 
(R;US) 

STAINLESS STEEL-308 

Requirements for characterization of DWPF canister welds and 

labels, and estimates of service life, 18:16512 (R;US) 
STAINLESS STEEL-316 

Defense Waste Processing Facility: Report of task force on op- 
tions to mitigate the effect of nitrite on DWPF operations: 
Savannah River Site 200-S Area, 18:15549 (R;US) 

Impact of protective oxides on cathode-side resistances in 
MCFCs, 18:16291 (RA;US) 

STAINLESS STEEL-Z2CND17-12 

See STEEL-CR17NI12MO3-L 

STAINLESS STEEL-Z3CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z6CND17-12 
See STEEL-CR17NI12MO3 
STAINLESS STEELS 

See also STAINLESS STEEL M-50 

A method for evaluating the structural integrity of buried liquid 
low level waste tanks, 18:15355 (R;US) 
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STAINLESS STEELS 


Corrosion performance of materials used for spent fuel repro- 
cessing plant equipment, 18:16464 (RA;XA) 

Effects of fluid dynamics on cleaning efficacy of supercritical flu- 
ids, 18:16772 (R;US) 

Production Test No. 105-511-A — Irradiation of stainless steel 
samples, 18:16461 (R;US) 

Seismic evaluation of existing liquid low level waste system at 
the Oak Ridge National Laboratory, 18:15358 (R;US) 

STANDARD MODEL 

Higgs in the Standard Model, 18:17902 (RA;DE) 

Neutralinos and neutral Higgs bosons in the nonminimal super- 
symmetric Standard Model, 18:18008 (RA;DE) 

Particle production and decay in the minimal supersymmetric 
Standard Model, 18:17929 (RA;DE) 

Prospects for supersymmetric particle discoveries at a 500 GeV 
ete collider, 18:17930 (RA;DE) 

Range of Higgs masses in nonminimal supersymmetry, 
18:18009 (RA;DE) 

Supersymmetry. Introduction, 18:17855 (RA;DE) 

Testing the neutral Higgs sector of the M.S.S.M. with a 300-500 
GeV e*e™~ collider, 18:17905 (RA;DE) 

The AS = 1 effective non-leptonic Lagrangian in the standard 
model: Dimension eight operators, 18:17874 (R;XA) 

The Higgs sector of the minimal supersymmetric Standard 
Model, 18:17851 (RA;DE) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 

STANDARDS 

See also CALIBRATION STANDARDS 

DOE performance indicators guidance document, 18:16181 
(R;US) 

Proceedings of the DOE standards managers workshop, 
Gaithersburg, Maryland, October 26-28, 1992, 18:16216 
(R;US) 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

Progress at SLAC on high-power rf pulse compression, 

18:17031 (R;US) 
STAR CLUSTERS 

Can physical stellar collisions explain the blue stragglers in the 
dwart spheroidal galaxies?, 18:17740 (R;US) 

Do the Pop Il field blue stragglers have a collisional origin?, 
18:17741 (R:US) 

STATE GOVERNMENT 
Incentive regulation of investor-owned nuclear power plants by 
public utility regulators, 18:15925 (R;US) 
STATISTICAL DATA 
Characterization of ceramic powders, 18:16610 (RA;US) 
STATISTICAL MECHANICS 
Progress report Jun 1990 - May 1992, 18:17696 (R;FR;In French) 
STATISTICS 

Statistical software for risk analysis at the Savannah River Site, 

18:18624 (R;US) 
STEAM 

IDMS and DWPF SRAT offgas flux and particle entrainment, 
18:15547 (R;US) 

Investigation on partially carbonized charges in shock-cooled 
oven. Part 3.: Study on density distribution in coke lump, 
18:14916 (IA;JP;in Japanese) 

STEAM COOLANT 

See STEAM 

STEAM GENERATION 

See also COGENERATION 

Exhaust of generated steam during carbonization, 18:15085 
(IA;JP;In Japanese) 

STEAM GENERATORS 

Experimental tests in support of hydrogen detection code devel- 
opment, 18:15909 (R;FR) 

Improved in-service inspection program for management of 
degradation in steam generator tubing, 18:16120 (RA;US) 

Numerical solution of reverse heat transfer problem for heat re- 
leasing walls at remarkable temperature inhomogeneities 
along perimeter, 18:15966 (R;RU;In Russian) 
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STEAM LINES 
An analysis of semiscale Mod-2C S-FS-1 steam line break test 
using RELAPS/MOD2, 18:16127 (R;US) 
STEAM REFORMER PROCESSES 
Evaluation of HiIPHES convective reformer design alternatives: 
Phase 2, Final issue, 18:15044 (R;US) 
STEAM STRIPPING 
An evaluation of mercury removal in the IDMS using the nitric 
acid flowsheet, 18:15560 (R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-O000KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-O0KH20N32T 
See STAINLESS STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-12KH1MF 
See STEEL-CRMOV 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-15KH1M1F 
See STEEL-CRMOV 
STEEL-15KH1M1FL 
See STEEL-CRMOV 
STEEL-18MNV6 
See STEELS 
STEEL-28CDV508 
See STEEL-CRMOV 
STEEL-SKH2MF 
See STEEL-CRMOV 
STEEL-ASTM-A106 
Measurement of the ductile to brittle transition temperature for 
waste tank cooling coils, 18:16513 (R;US) 
STEEL-ASTM-A533-B 
Subsize specimen testing of nuclear reactor pressure vessel 
material, 18:15992 (R;US) 
STEEL-CR12MOV 
See also ALLOY-HT-9 
Crack growth in welded turbine materials at elevated tempera- 
tures. Final report, 18:16473 (1;DE;In German) 
STEEL-CR17NI12MO3 
See also STAINLESS STEEL-316 
Corrosion studies on clad/wrapper materials for fuel subassem- 
blies of a prototype fast breeder reactor in simulated interim 
wet storage conditions, 18:15911 (RA;XA) 
STEEL-CR17NI12MO03-L 
Demonstration of the reliability of electrochemical methods for 
corrosion surveys in geothermy, 18:15734 (R;FR;in French) 
Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:16437 (R;FR;In French) 
STEEL-CR19NI10 
See also STAINLESS STEEL-304 
Galvanic corrosion evaluation of high activity nuclear waste con- 
tainer metals components, 18:15410 (RA;XA) 
STEEL-CRMOV 
Crack growth in welded turbine materials at elevated tempera- 
tures. Final report, 18:16473 (1;DE;In German) 
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See STEEL-CR17NI12MO3 
STEEL-KH12M 
See STEEL-CR12MOV 
STEELS 
See also AUSTENITIC STEELS 
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AIS! Direct Steelmaking Program: Annual technical report, Year 
ending November 30, 1992, 18:16455 (R;US) 

Advanced zinc phosphate conversion and pre-ceramic polymet- 
allosiloxane coatings for corrosion protection of steel and 
aluminum, and characteristics of polyphenyletheretherketone- 
based materials: Final report, 18:16429 (R;US) 

Application of magnetomechanical hysteresis modeling of mag- 
netic techniques for monitoring neutron embrittlement and 
biaxial stress: Second year interim report, June 1992— 
December 1992, 18:16448 (R;US) 

Behavior of a steel-liner-and-bolts system under very high ther- 
mal and mechanical loading - The CONVEX Liner Add-On to 
DIAMOND FORTUNE, 18:17213 (R;US) 

CYCTEMP - a program for simulating the temperature distribu- 
tion in the wall of a steelmaking ladle, 18:16427 (R;Fl) 

Flammable gas safety issue review tank 241-SY-101, 18:15492 
(R;US) 

Improvements in materials reliability in the back end of the nuclear 
fuel cycle: Proceedings of a technical committee meeting held 
in Vienna, 28 November - 1 December 1989, 18:16462 (R;XA) 

lon beam assisted deposition of wear-resistant coatings, 
18:16528 (R;US) 

Microstructural effects on the fatigue behavior of Fe-C-X alloys: 
Final report, 18:16449 (R;US) 

Numerical simulation of dynamic fracture of concrete targets im- 
pacted by steel rods, 18:16646 (R;US) 

On effect of second-plasma precipitates on void formation and 
growth in irradiated alloys, 18:16493 (R;UA;In Russian) 

Operational results of by-product gas firing gas turbine in steel 
works, 18:15759 (IA;ES) 

Plane Shock Generator Explosive Lens: PH 13-8 Mo stainless 
steel versus 4340 steel shock wave separators and LX-13 
versus PBX-9501 explosive particle velocity-time profiles, 
18:17207 (R;US) 

Real-time optical diagnostics for the basic oxygen steelmaking 
process, 18:17172 (R;US) 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988: Fiscal year 1992 annual report, 
18:16359 (R;US) 

STELLARATORS 
See also TORSATRON STELLARATORS 
URAGAN STELLARATOR 

Development of thermonuclear reactor concept based on stel- 
larator system, 18:18514 (R;UA;In Russian) 

interferometric investigation methods of plasma spatial charac- 
teristics on stellarators and tokamaks in submillimeter region: 
Review, 18:18407 (R;UA;In Russian) 

Possibilities of magnetic diagnostics in stellarators, 18:18441 
(R;UA;In Russian) 
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See SEASONAL THERMAL ENERGY STORAGE 


STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 


STORAGE BATTERIES 
See ELECTRIC BATTERIES 


STORAGE DEVICES (DATA) 
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STORAGE FACILITIES 

Closure plan for the Test Area North-726 chromate water stor- 
age and Test Area North-726A chromate treatment units: 
Revision 1, 18:15379 (R;US) 

Criticality safety analysis of highly enriched uranium storage in 
steel tubes separated by concrete, 18:15627 (R;US) 

Development of automatical self-drive charging-car, 18:15075 
(IA;JP;In Japanese) 

Geophysics: Building E5282 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 18:15579 (R;US) 

Geophysics: Building E5375 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 18:15580 (R;US) 

Hexone Storage and Treatment Facility closure plan, 18:15593 
(R;US) 
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STORAGE RINGS 
See also BROOKHAVEN RHIC 
CESR STORAGE RING 
HERA STORAGE RING 
LEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
Dynamic aperture of NR-2000 in the work regime with a small 
radiation emittance, 18:17045 (R;UA;In Russian) 
Influence of the NR-2000 electron storage ring installation on 
the radiation situation, 18:18516 (R;UA;In Russian) 
Laser cooling of a stored ion beam: A first step towards crys- 
talline beams, 18:17044 (R;US) 
Operation of synchrotron light sources with multiple insertion de- 
vices, 18:17039 (RA;US) 
Undulator tunability and synchrotron ring-energy, 18:17037 
(RA;US) 
[Development of a hydrogen and deuterium polarized gas target 
for application in storage rings]: Progress report, 18:16985 
(R;US) 
STORES 
See COMMERCIAL BUILDINGS 
STRAIN HARDENING 
Mode methods for strain-hardening structures, 18:16820 (RA;US) 
STRAND BREAKS 
DNA repair and radiation sensitivity in mammalian cells, 
18:17534 (R;US) 
STRANGE PARTICLES 
Theoretical nuclear reaction and structure studies using hyper- 
ons and photons: Progress report, January 1992—December 
1992 (Dept. of Physics, North Carolina State Univ., Raleigh, 
North Carolina), 18:18092 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATOSPHERE 
Investigation on the stratospheric ozone variation especially in 
polar regions with a new laser system. Final report, 18:17240 
(1;DE;in German) 
STRAW 
Straw based supplementation in a low input feeding system for 
Zebu heifers, 18:17483 (RA;XA) 
STREAK PHOTOGRAPHY 
Sub-nanosecond optical diagnostics of laser-material interaction 
and dynamic microstructure of materials, 18:16822 (R;US) 
STREAMER SPARK CHAMBERS 
Optical structure of streamer image in laser illuminated streamer 
chamber, 18:17113 (R;RU;in Russian) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRING MODELS 
See also SUPERSTRING MODELS 
Divergences in the moduli space integral and accumulating han- 
dles in the infinite-genus limit, 18:17798 (R;XA) 
Higgs bosons in the minimal supersymmetric extension of the 
Standard Model, 18:18007 (RA;DE) 
The Casimir energy of the rigid string with massive ends, 
18:17823 (R;RU) 
STRONG INTERACTIONS 
A spectator model for deep inelastic scattering, 18:17882 (1;NL) 
Determination of as from hadronic event shapes, 18:17919 
(RA;DE) 
STRONTIUM 90 
Contamination measurements 
18:17425 (R;AT;In German) 
Environmental monitoring of subsurface low-level waste disposal 
facilities at Oak Ridge National Laboratory, 18:15353 (R;US) 
Studies on inorganic exchanger: zirconium antimonate, 
18:16691 (R;IN) 
STRONTIUM 90 TARGET 
Modelling of long-living radioactive wastes radiation decontami- 
nation by irradiation with protons of middle energies, 
18:18066 (R;UA;in Russian) 
STRONTIUM OXIDES 
Physical analytics of high-temperature superconductors. Final 
report, 18:18351 (l;DE;in German) 
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Sol-gel preparation of ion-conducting ceramics for use in thin 
films, 18:16309 (R;US) 

X-ray and neutron diffraction experiments on high-TC- 
superconductors. Final report, 18:16548 (1;DE;in German) 

STRONTIUM SILICATES 
Phase relations in the SrO-SiO.-ZrO, system: The system SrO- 
SiOz. 1, 18:16544 (R;NL) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
SU-4 GROUPS 

A comment on the quark mixing in the supersymmetric 
SU(4),0(4) GUT model, 18:17892 (R;GB) 

SUBBITUMINOUS COAL 

Effect of temperature, sample size and gas flow rate on drying 
of Beulah-Zap lignite and Wyodak subbituminous coal, 
18:15101 (R;US) 

Formation of refractory carbon in low temperature gasification of 
chars from forestburg (Canadian) coal, 18:14893 (IA;JP;In 
Japanese) 

Study on coal swelling by "HNMR methods. 1, 18:14887 
(IA;JP;in Japanese) 

Wondoan coal liquefaction test at 1t/d PSU, 18:14849 (IA;JP;In 
Japanese) 

SUBCELLULAR DISTRIBUTION 

Uptake and localization of nutritive and potentially toxic minerals in 

ectomycorrhizas of forest trees, 18:17590 (RA;DE;in German) 
SUBCRITICAL ASSEMBLIES 

Kinetic analysis of sub-prompt-critical reactor assemblies, 

18:16045 (R;IN) 
SUBMARINES 
Nuclear-powered submarines: Potential environmental effects, 
18:16030 (R;CA) 
SUBURBS 
Sve URBAN AREAS 
SUCKER ROD PUMPS 
See ROD PUMPS 
SULFATE-REDUCING BACTERIA 

New microorganisms and processes for MEOR: Quarterly report 

ending, December 31, 1992, 18:15211 (R;US) 
SULFUR 

Effect of sulphur in feed coal on iron-sulphur catalyst activity, 
18:14939 (IA;JP:In Japanese) 

Effectiveness of metals on SO2 gasification of coal char, 
18:15008 (IA;JP;in Japanese) 

Selective oxidation desulfurization process for Ohio coals: Final 
report, 18:15090 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: [Thir- 
teenth quarterly] technical progress report, [June 29, 
1992—September 27, 1992], 18:15746 (R;US) 

Studies of solid sulphur with organic compounds, 18:14990 
(IA;JP:in Japanese) 

SULFUR 32 REACTIONS 

Interferometry of pions and kaons in high energy collisions, 
18:18099 (R;DE) 

Resonance decays and partial coherence in Bose-Einstein cor- 
relations, 18:17954 (R;DE) 

Strangeness production in nuclear collisions: Color rope forma- 
tion?, 18:18101 (R;DE) 

SULFUR 32 TARGET 

Interferometry of pions and kaons in high energy collisions, 
18:18099 (R;DE) 

Resonance decays and partial coherence in Bose-Einstein cor- 
relations, 18:17954 (R;DE) 

Strangeness production in nuclear collisions: Color rope forma- 
tion?, 18:18101 (R;DE) 
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SULFUR 35 
Beta decay anomalies and the 17-keV conundrum, 18:17991 
(R;US) 
SULFUR DIOXIDE 
Effects of the 1990 Clean Air Act Amendments, 18:15761 (R;US) 
Incentive mechanisms as a strategic option for acid rain compli- 
ance, 18:15760 (R;US) 
Krakow Clean Fossil Fuels and Energy Efficiency Program, 
18:15162 (R;US) 
Statistical investigations of SOz and O3 concentrations in polluted 
areas in Southern Saxonia, 18:17243 (RA;DE;In German) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Desulfurization using calcium-loaded lignite.: Reactivity of Ca in 
char or ash to SO2, 18:15163 (IA;JP;In Japanese) 
Emission inventories: A global modeling perspective, 18:17291 
(R;US) 
SULFUR SULFIDES 
See SULFUR 
SUNFLOWERS 
Effects of ultraviolet radiation on Hibiscus rosa-sinensis, Beta 
vulgaris and Helianthus annuus, 18:17536 (R;SE) 
SUPER PHENIX REACTOR 
Creys-Malville nuclear plant. Simulation of the cold plenum 
thermal-hydraulics. 12 zone model presentation, 18:15908 
(R;FR;In French) 
Experimental tests in support of hydrogen detection code devel- 
opment, 18:15909 (R;FR) 
SUPERCOMPUTERS 
New Mexico Supercomputing Challenge, 1992 evaluation re- 
port: Progress report, 18:18601 (R;US) 
SUPERCONDUCTING CAVITY RESONATORS 
[EPAC conference activities]: Foreign trip report, March 21- 
April 7, 1992, 18:18337 (R;US) 
SUPERCONDUCTING COILS 
A design for a high voltage magnet coil ringer test set, 18:16988 
(R;US) 
Cable-in-conduit Nb3Sn conductor for EURATOM-ENEA 12T 
wind-and-react magnet, 18:18506 (R;IT) 
Final report on cost estimate of forward superconducting air 
core toroid, 18:17049 (R;US) 
[Problems and solutions related to superconducting coils}: For- 
eign trip report, October 4-9, 1992, 18:18338 (R;US) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
Superconductivity and its impact on electric power systems, 
18:16146 (R;IT) 
SUPERCONDUCTING FILMS 
A review of metalorganic chemical vapor deposition of high- 
temperature superconducting thin films, 18:18334 (R;US) 
Non-linear effects in vortex viscous flow in superconductors-role 
of finite heat removal velocity, 18:18363 (R;UA;In Russian) 
SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
Benefit/cost comparisons of SMES in system-specific applica- 
tion scenarios, 18:16153 (R;US) 
SUPERCONDUCTING MAGNETS 
A facility to test short superconducting accelerator magnets at 
Fermilab, 18:16991 (R;US) 
Construction experience with Fermilab-built full length 50mm 
SSC dipoles, 18:16986 (R;US) 
Energy discharge heater power supply, 18:16999 (R;US) 
High field superconductor development and understanding: Final 
report, February 1, 1983-January 31, 1986, 18:18493 (R;US) 
Locating the magnetic center of the SSC CDM using a tempo- 
rary quadrupole field, 18:16980 (R;US) 
Mechanical behavior of Fermilab/General Dynamics built 15M 
SSC collider dipoles, 18:16989 (R;US) 
Muttiple coil pulsed magnetic resonance method for measuring 
cold SSC dipole magnet field quality, 18:18336 (R;US) 
Operation of a forced flow superfluid helium test facility and first 
results, 18:18474 (R;FR) 





Test results of Post-ASST design Fermilab built 1.5 meter, SSC 
collider model dipole magnets, 18:16990 (R;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Higher-order mode (HOM) damper design using HFSS, 
18:17035 (R;US) 
Locating the magnetic center of the SSC CDM using a tempo- 
rary quadrupole field, 18:16980 (R;US) 
Mechanical behavior of Fermilab/General Dynamics built 15M 
SSC collider dipoles, 18:16989 (R;US) 
Multiple coil pulsed magnetic resonance method for measuring 
cold SSC dipole magnet field quality, 18:18336 (R;US) 
Success in one-turn maps for dynamic aperture studies: A brief 
review, 18:16916 (R;US) 
The nature of dipole field and shimming, 18:16915 (R;US) 
Thermal performance of various multilayer insulation systems 
below 80K, 18:16987 (R;US) 
Three dimensional 6f simulations of beams in the SSC, 
18:16918 (R;US) 
[Computing in high energy physics]: Foreign trip report, 
September 19-28, 1992, 18:17029 (R;US) 
SUPERCONDUCTING WIRES 
Magnetic properties and irreversibility behavior in Ag-sheathed 
Bi-based superconducting wires fabricated using a controlled 
melt procedure, 18:18327 (R;US) 
SUPERCONDUCTIVITY 
To the theory of triplet pairing in Fermi-liquid model, 18:18355 
(R;UA;In Russian) 
[Travel to the 5th international symposium on superconductivity]: 
Foreign trip report, November 13-28, 1992, 18:16520 (R;US) 
SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
TYPE-Il SUPERCONDUCTORS 
High field superconductor development and understanding: Final 
report, February 1, 1983—January 31, 1986, 18:18493 (R;US) 
How to determine H,; of high T. oxide superconductors, 
18:18332 (R;CN) 
Recent advances in practical superconductors, 18:18333 (R;US) 
Studies of structural damage in high-T-superconductors by 
high-energy heavy-ion irradiation, 18:18328 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL GAS EXTRACTION 
Kinetic study of supercritical fluid extraction of coal, 18:14989 
(IA;JP;in Japanese) 
Reactions in supercritical fluids: Final report, 18:16681 (R;US) 
SUPERFLUIDITY 
On the doubling of hydrodynamic theorems in relativistic theory 
of superfluidity, 18:18362 (R;UA;In Russian) 
The static structure factor of liquid “He: some new aspects, 
18:18361 (1;JO) 
SUPERGRAVITY 
2D supergravity and integrable systems, 18:17790 (R;XA) 
SUPERLATTICES 
Effect of high frequency field on the transport properties of su- 
periattice, 18:18206 (R;XA) 
SUPERSTRING MODELS 
Aspects of nonrenormalizable terms in a superstring standard- 
like models, 18:17847 (R;IL) 
D=10 superstring: Lagrangian and Hamiltonian mechanics in 
twistor-like Lorentz harmonic formulation, 18:17796 (R;XA) 
Generation mass hierarchy in superstring derived models, 
18:17849 (R;IL) 
Superstring threshold corrections 
18:17794 (R;XA) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 
CP violation in supersymmetric models: Electric dipole moment 
and T-odd asymmetry, 18:17934 (RA;DE) 
Experimental aspects of selectron pair searches, 18:17931 
(RA;DE) 


to Yukawa _ couplings, 


SURFACE WATERS 


Higgs bosons in the minimal supersymmetric extension of the 
Standard Model, 18:18007 (RA;DE) 

Neutralinos and neutral Higgs bosons in the nonminimal super- 
symmetric Standard Model, 18:18008 (RA;DE) 

Noncompact extension of one-dimensional supersymmetry and 
spinning particle, 18:17822 (R;RU) 

On square root of Hamilton's equations for supersymmetric sys- 
tems, 18:17831 (R;UA) 

Particle production and decay in the minimal supersymmetric 
Standard Model, 18:17929 (RA;DE) 

Prospects for supersymmetric particle discoveries at a 500 GeV 
ete~ collider, 18:17930 (RA;DE) 

Prospects for supersymmetry discoveries at future e*e- collid- 
ers, 18:17838 (R;FR) 

R-parity violation, 18:17933 (RA;DE) 

Range of Higgs masses in nonminimal supersymmetry, 
18:18009 (RA;DE) 

Search for scalar muons at a future 500 GeV e*e~-collider, 
18:17932 (RA;DE) 

Superfield description of N=2 extended one-dimensional super- 
symmetric quantum mechanics, 18:17833 (R;UA) 

Supersymmetry. Introduction, 18:17855 (RA;DE) 

Testing the neutral Higgs sector of the M.S.S.M. with a 300-500 
GeV e*e~ collider, 18:17905 (RA;DE) 

The Higgs sector of the minimal supersymmetric Standard 
Model, 18:17851 (RA;DE) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SUPPLY AND DEMAND 

1991 results of energy supply/demand and its short-term out- 
look.: Report of committee of energy supply/demand trend 
survey, 18:16185 (R;JP;In Japanese) 

SUPPORTS 

Structural analysis of TPX Cold-Mass Support System, 
18:18531 (R;US) 

TESLA test cell cryostat support post thermal and structural 
analysis, 18:16994 (R;US) 

SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE CONTAMINATION 

Contamination measurements. Calibrating of measuring instru- 
ments; uncertainties surrounding such measurements; quality 
assurance measures taken by the manufacturer, 18:17143 
(RA;DE;in German) 

Contamination meters, 18:17141 (RA;DE;In German) 

Direct measurements of contamination by alpha emitters in the 
production of fuel elements, 18:17148 (RA;DE;In German) 
Ordinances and standards for contamination measurements. 
Problems arising in the derivation of activity values from 

counting rates, 18:17151 (RA;DE;In German) 

Practical aspects of direct mesurements of surface contamina- 
tions from the viewpoint of an official measuring office, 
18:17149 (RA;DE;In German) 

Practical experiences with direct measurements of surface con- 
taminations, 18:17147 (RA;DE;In German) 

Practical experiences with direct measurements of surface con- 
taminations gained in the Amersham Buchler Company, 
18:17146 (RA;DE;In German) 

Quality assurance measures and calibration of contamination 
meters at FAG-Kugelfischer, 18:17145 (RA;DE;In German) 
Radionuclides used in the calibration and control of contamina- 

tion monitors, 18:17142 (RA;DE;iIn German) 
SURFACE TREATMENTS 
Surface modification of tribological components in transporta- 
tion, 18:15645 (R;US) 
SURFACE WATERS : 
See also COASTAL WATERS 
LAKES 
SEAS 

Dynamics of contamination of surface waters with natural ra- 
dionuclides in the region Yana - Dolni Bogrov, 18:17421 
(l;BG;In Bulgarian) 

Four Mile Creek semi-annual sampling report, July 1992 sam- 
pling event, 18:17400 (R;US) 
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SURFACE WATERS 


Influence of the geotechnological uranium production on the 
content of uranium and radium 226 in waters near a sorbtion 
site, 18:17340 (|;BG;In Bulgarian) 

Riverbank seepage of groundwater along the 100 Areas shore- 
line, Hanford Site, 18:17381 (R;US) 

The tritium content of precipitation and surface water in Austria 
in 1991, 18:17419 (R;AT;in German) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Atomic force microscopy obsrvation of coal, 18:15127 (IA;JP;In 
Japanese) 

Diffraction and holography with photoelectrons and Auger elec- 
trons: Some new directions, 18:18320 (R;US) 

Fabrication and testing of corrosion-resistant 
18:16577 (RA;US) 

In SITU cars diagnostics/modelling of PACVD processes, 
18:16748 (RA;US) 

Iron sulfide catalyst deposited on Wandoan coal. 3.: Conver- 
sions with reaction temperature and time, 18:14845 (IA;JP;In 
Japanese) 

Surfaces allowing for fractional statistics, 18:17683 (R;IL) 

Time resolved x-ray diffraction study of laser annealing in silicon 
at grazing incidence, 18:16614 (RA;US) 

[Potential applications to current laboratory programs in thin-film 
research}: Foreign trip report, October 11-17, 1992, 
18:16426 (R;US) 

SURFACTANTS 

Study on separation of heteroatomic compounds in naphthas. 3.: 
Separation of phenols and nitrogen compounds by extraction 
method with various surfactants, 18:14905 (iA;JP;in Japanese) 

SURPLUS NUCLEAR FACILITIES 

Off-site population radiological dose and risk assessment for po- 
tential airborne emissions from the Weldon Spring Site, 
18:17223 (R;US) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY-1 REACTOR 
Risk-based inspection for 
18:15798 (RA;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 

See also SLURRIES 

Analysis of CWS stabilities adding polysaccharides from model 
particle simulation, 18:14880 (IA;JP;in Japanese) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 

SWEAT GLANDS 
See SKIN 
SWEDEN 

210Po as a long-term integrating radon indicator in the indoor 
environment: Final report, 18:17234 (R;SE) 

Effects of minimum log diameter on wood fuel volumes, 
18:15672 (R;SE;In Swedish) 

Nuclear waste management review work - part of the decision 
making process: Proceedings from a symposium in connec- 
tion with the 10 year anniversary of the Swedish National 
Board for Spent Nuclear Fuel, 18:15477 (R;SE) 

Plan 92. Costs for management of the radioactive waste from 
nuclear power production, 18:15933 (R;SE) 

Regarding water quality criteria for metals: Basis for determin- 
ing remedial measures for seepage of metals from coal ash 
deposits, 18:16249 (R;SE;In Swedish) 

Saving Swedish energy policy: the intelligence of public partici- 
pation, 18:16215 (R;AT) 

Scandinavian plants with NO, control installations, 18:15776 
(R;SE) 

Some aspects of regional flow of variable-density groundwater 
in crystalline basement rock of Sweden, 18:17364 (R;SE) 

Wood fuel in Sweden 1800-1990 - consumption and price 
trends, 18:15699 (R;SE;In Swedish) 


coatings, 


managing aging degradation, 
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SWELLING 

Coal liquefaction under relatively low temperature. 1.: Relation- 
ship between swelling degree and conversion, 18:14930 
(IA;JP;iIn Japanese) 

Effect of solvent of swelling in coal liquefaction, 18:15033 
(IA;JP;In Japanese) 

SWIRL FLOW 
See VORTEX FLOW 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 
Design and investigation of superconducting switches based on 
niobium-tin tape, 18:17690 (R;UA;In Russian) 
SYMPOSIA 
See MEETINGS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Beam Bunching 

Counting statistics and loss corrections for the APS, 18:16962 

(RA;US) 
Beam Monitoring 

Prototype photon position monitors for undulator beams at the 
advanced light source, 18:16938 (RA;US) 

The APS x-ray undulator photon beam position monitor and 
tests at CHESS and NSLS, 18:16940 (RA;US) 

Beam Optics 

An overview of the engineering solutions to high heat load op- 
tics, 18:16947 (RA;US) 

Modeling the performance of water- and liquid-gallium-cooled x- 
ray optical components - a comparison with experiment, 
18:16945 (RA;US) 

Recent experiments with liquid gallium cooling of crystal diffrac- 
tion optics, 18:16949 (RA;US) 

Summary of a workshop on high heat load x-ray optics held at 
Argonne National Laboratory, 18:16946 (RA;US) 

Beam Pulsers 

Feasibility study into the use of mechanical choppers to alter the 

natural time structure of the APS, 18:16959 (RA;US) 
Bessel Functions 

Generalized Bessel functions of Amnger type and applications 

to physical problems, 18:16891 (R;IT) 
Biological Shields 

Dose estimates for the heavy concrete ratchet wall configura- 

tion, 18:17042 (RA;US) 
Collimators 

Experimental and analytical studies on fixed mask assembly for 
APS with enhanced cooling, 18:16944 (RA;US) 

Fixed mask assembly research for APS insertion devices, 
18:16936 (RA;US) 

Containment 

Fixed mask assembly research for APS insertion devices, 

18:16936 (RA;US) 
Dose Equivalents 

Dose estimates for the 1104 m APS storage ring, 18:17041 
(RA;US) 

Dose estimates for the heavy concrete ratchet wall configura- 
tion, 18:17042 (RA;US) 

Energy Spectra 

Calculation of wiggler spectrum and its absorption in media, 

18:16934 (RA;US) 
Focusing 

Experimental characterization of fresnel zone plate for hard x- 
ray applications, 18:16969 (RA;US) 

Material considerations for hard x-ray zone plates, 18:16970 
(RA;US) 

Phase zone plate based scanning x-ray microscope, 18:16971 
(RA;US) 

Heat Flux 

A novel monochromator for high heat-load synchrotron x-ray ra- 
diation, 18:16951 (RA;US) 

An overview of the engineering solutions to high heat load op- 
tics, 18:16947 (RA;US) 





Calculation of wiggler spectrum and its absorption in media, 
18:16934 (RA;US) 

Design concepts for front-end components of high power inser- 
tion device synchrotron radiation sources, 18:16939 (RA;US) 

Fitter and window assemblies for high power insertion device 
synchrotron radiation sources, 18:16937 (RA;US) 

High heat load performance of an inclined crystal monochroma- 
tor with liquid gallium cooling on the CHESS-ANL undulator, 
18:16952 (RA;US) 

Modeling the performance of water- and liquid-gallium-cooled x- 
ray optical components - a comparison with experiment, 
18:16945 (RA;US) 

Performance analysis of high-power 
monochromators, 18:16948 (RA;US) 

Recent experiments with liquid gallium cooling of crystal diffrac- 
tion optics, 18:16949 (RA;US) 

Summary of a workshop on high heat load x-ray optics held at 
Argonne National Laboratory, 18:16946 (RA;US) 

The APS x-ray undulator photon beam position monitor and 
tests at CHESS and NSLS, 18:16940 (RA;US) 

The inclined monochromator for high power synchrotron x-ray 
beams, 18:16950 (RA;US) 

Thermal analysis of a photon shutter for APS front ends, 
18:16943 (RA;US) 

High-Tc Superconductors 

The experimental verification of the possibility to use 
synchrotron radiation for infrared spectroscopy in high tem- 
perature superconductors, 18:18354 (R;RU;In Russian) 

Infrared Spectrometers 

The experimental verification of the possibility to use 
synchrotron radiation for infrared spectroscopy in high tem- 
perature superconductors, 18:18354 (R;RU;In Russian) 

interferometry 

Intensity interferometry and its application to beam diagnostics, 
18:16963 (RA;US) 

X-ray intensity interferometer for 
18:16964 (RA;US) 

Monochromators 

Diamond monochromator for high heat flux synchrotron x-ray 
beams, 18:16977 (R;US) 

Modifications of the beam profile in the new inclined crystal ge- 
ometry, 18:16953 (RA;US) 

Polarization 
Techniques of production and analysis of polarized synchrotron 
radiation, 18:16957 (RA;US) 
Pulsed Irradiation 
Time-resolved studies, 18:17616 (RA;US) 
Radiation Doses 

A program for synchrotron radiation dose calculations, 18:17043 

(RA;US) 
Research Programs 

Workshop on scientific applications of short wavelength coher- 

ent light sources, 18:16871 (R;US) 
Shutters 

Thermal analysis of a photon shutter for APS front ends, 
18:16943 (RA:US) 

Vibration analysis of the photon shutter designed for the ad- 
vanced photon source, 18:16942 (RA;US) 

Timing Properties 
Counting statistics and loss corrections for the APS, 18:16962 
(RA;US) 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
NSLS 
Operation of synchrotron light sources with multiple insertion de- 
vices, 18:17039 (RA;US) 
SYNCHROTRONS 
See also FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
NSLS 
SATURNE 


Frequency gliding cavities and associated amplifiers, 18:16866 
(R;FR;in French) 


synchrotron x-ray 


synchrotron radiation, 


SYNOVIA 

See BONE JOINTS 
SYNROC 

See SYNTHETIC ROCKS 
SYNTHESIS GAS 

Coprocessing of coaVheavy oil using model compounds.: Ef- 
fects of syngas and solvent, 18:14926 (IA;JP;in Japanese) 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene: Quarterly report No. 3, September 30, 
1991—December 30, 1991, 18:16704 (R;US) 

Development of alternative fuels from coal-derived syngas: 
Quarterly status report No. 6, January 1—March 31, 1992, 
18:15059 (R;US) 

Rapid pressure swing absorption cleanup of post-shift reactor 
synthesis gas: Technical progress report, August 1, 1992- 
October 31, 1992, 18:15061 (R;US) 

SYNTHETIC FUELS 
See also HYDROGEN FUELS 
PYROLYTIC OILS 
Measures of catalytic chemical reduction of CO2 and summary 
of measures of CO2 reduction, 18:16228 (IA;JP;in Japanese) 
SYNTHETIC MATERIALS 
See also PLASTICS 
SYNTHETIC ROCKS 

Pitch based advanced carbon materials (resourceful utilization 

technologies of pitch), 18:14910 (IA;JP;In Japanese) 
SYNTHETIC ROCKS 
Small angle X-ray scattering by TiO2/ZrO2 mixed oxide particles 
and a Synroc precursor, 18:16522 (R;FR) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEM FAILURE ANALYSIS 

See also FAULT TREE ANALYSIS 

Failure Analysis Component Expert System: 
18:16842 (R;US) 

The Hanford Site generic component failure-rate database com- 


pared with other generic failure-rate databases, 18:16781 
(R;US) 


Final report, 


+ 


T CODES 
ANSYS program and re-validation of the thermal analysis of the 
Cornell silicon crystal, 18:16955 (RA;US) 
TOUGH2: Unsaturated Groundwater and Heat Transport 
Model, 18:18578 (CM;US) 
TRUST84: Sat-Unsat Flow in Deformable Media, 18:18587 
(CM;US) 
TRUST84: Sat-Unsat Flow in Deformable Media, 18:18586 
(CM;US) 
TSAR2.3: 
(CM;US) 
T MATRIX 
See S MATRIX 
T-10 TOKAMAK 
On the second harmonic electron cyclotron resonance heating 
and current drive experiments on T-10 and DIll-D, 18:18401 
(R;US) 
TAILINGS 
See also MILL TAILINGS 
Liquefaction of uranium tailings, 18:17337 (R;CA) 
TAIWAN 
The effect of ship size on coal shipping cost, 18:15161 (IA;ES) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Action plan for response to excessive temperature in high heat 
source waste tank 241-C-106 at the Hanford Site, 18:15487 
(R;US) 
Advancing the US Department of Energy's Technologies 
through the Underground Storage Tank: Integrated Demon- 
stration Program, 18:15497 (R;US) 


Temporal Scattering And Response, 18:18579 
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TANKS 


An overview of progress made toward resolving priority one 
safety issues: Fiscal year 1992, 18:15494 (R;US) 

Detailed leak detection test plan and schedule for the Oak Ridge 
National Laboratory LLLW active tanks: Waste Management 
and Environmental Restoration Programs, 18:15382 (R;US) 

Maintenance Implementation Plan for waste tank maintenance 
and production management: Revision 1, 18:15503 (R;US) 

Quarterly report on Defense Nuclear Facilities Safety Board 
Recommendation 90-7 for the period ending September 30, 
1992, 18:15488 (R;US) 

Seismic evaluation of existing liquid low level waste system at 
the Oak Ridge National Laboratory, 18:15358 (R;US) 

Tank selection criteria and retrieval recommendations for Tri- 
Party Agreement milestone M-07, 18:15493 (R;US) 

Underground Storage Tank: Integrated demonstration partici- 
pant site characteristic summary, 18:15489 (R;US) 


TANTALUM 


The temperatures of negative pions in light ions collisions with 
carbon and tantalum nuclei at 4.2 A GeV/c, 18:18015 (R;RU) 
TANTALUM 181 TARGET 
Dependence of shape of spectra and cross sections of 21~- 
mesons yield at fixed angles on atomic weights of colliding 
nuclei in nucleus-nucleus interactions at 4.2 GeV/c per nu- 
cleon, 18:18118 (R;RU;In Russian) 
TAR 
See also BITUMENS 
COAL TAR 
Changes in molecular composition of flash pyrolysis tar by sec- 
ondary reaction, 18:15020 (IA;JP;ln Japanese) 


TAR SAND OIL 
See BITUMENS 


TARGETS 
See also ALUMINIUM 27 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CESIUM 137 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
ERBIUM 167 TARGET 
GOLD 197 TARGET 
HAFNIUM 177 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 208 TARGET 
MAGNESIUM 24 TARGET 
MOLYBDENUM 92 TARGET 
NEON 20 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 15 TARGET 
OXYGEN 16 TARGET 
POLARIZED TARGETS 
STRONTIUM 90 TARGET 
SULFUR 32 TARGET 
TANTALUM 181 TARGET 
THULIUM 169 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
XENON 131 TARGET 
ABAQUS computer code validation report for NP-MHTGR fuel 
and target applications, 18:15873 (R;US) 
Independent design verification strategy for the New Production 
Reactor fuel and target handling system, 18:16068 (R;US) 
Targets for nuclear-physical investigations, 18:16497 (R;UA;In 
Russian) 
TATB 


Molecular composition, structure, and sensitivity of explosives, 
18:17200 (R;US) 
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TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Current issues in r-lepton physics, 18:18019 (R;FR) 
Strangeness-changing vector currents in r-lepton decays, 
18:17985 (R;RU) 
Tau physics at pp colliders, 18:17953 (R;US) 
TAUONS 
See TAU PARTICLES 
TCA TOKAMAK 
Electron cyclotron resonance heating on the TCA tokamak, 
18:18457 (R;CH) 
TEARING INSTABILITY 
A theorem for non-linear stability to tearing modes, 18:18404 
(R;XA) 
Effect of LHCD (low hybrid current drive) on tearing mode insta- 
bility, 18:18371 (R;CN) 
TECHNOLOGY ASSESSMENT 
Evaluation method of the CO2 measures technology in the field 
of industries, 18:16231 (IA;JP;in Japanese) 
TECHNOLOGY IMPACTS 
Trend survey of the global environment adaptation type indus- 
trial technology.: Trend survey of global environment related 
studies (researches on measureds for reduction of environ- 
mental load of CO2), 18:16242 (R;JP;in Japanese) 
TEKTITES 
Fission fragment tracks in natural glasses, 18:17343 (R;RU;In 
Russian) 
TELEMETRY 
Characteristics and development report for the MC3313 clock, 
18:17181 (R;US) 
TELESCOPE COUNTERS 
Characterization of the multifragment decay channel in highly ex- 
cited nuclei: Progress report, March 15, 1992—September 14, 
1993 (indiana Univ., Bloomington, Indiana), 18:18095 (R;US) 
TELESCOPES 
Design study for the LANL NPBSE objective telescope, 
18:17179 (R;US) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TEMPERATURE (ION) 
See ION TEMPERATURE 
TEMPERATURE DISTRIBUTION 
CYCTEMP - a program for simulating the temperature distribu- 
tion in the wall of a steelmaking ladle, 18:16427 (R;Fl) 
Estimation of temperature for coal gasification, 18:14871 
(IA;JP;In Japanese) 
TENNESSEE VALLEY AUTHORITY 
Nutrient management, food and the environment, 18:17375 
(R;US) 
TERNARY ALLOY SYSTEMS 
The standard molar enthalpies of formation of SrZrSi207(s) and 
SrgZrSis049(s), 18:16542 (R;NL) 
TERNARY FISSION 
Characterization of the multifragment decay channel in highly ex- 
cited nuclei: Progress report, March 15, 1992—September 14, 
1993 (Indiana Univ., Bloomington, Indiana), 18:18095 (R;US) 
TERPENES 
[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1988—March 14, 1989, 18:15669 (R;US) 
[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1989—March 14, 1990, 18:15670 (R;US) 
[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1990—March 14, 1991, 18:15684 (R;US) 
[Regulation of terpene metabolism]: Annual progress report, 
March 15, 1991—March 14, 1992, 18:15673 (R;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 
Acid deposition in forest ecosystems, 18:17566 (RA;DE) 


Ecology of the die-back of Hungarian oaks, 18:17567 (RA;DE;In 
German) 





Energy flow in an arctic aquatic ecosystem, 18:17314 (R;US) 

Forest decline survey and forest soil survey in the eastern Bavar- 
ian, medium-range mountains, 18:17559 (RA;DE;In German) 

Response of spruce ecosystems to environmental stress and 
regeneration possibilities, 18:17558 (RA;DE;In German) 

Terrestrial biogeochemical cycling and vegetation response to 
climate in an earth system model, 18:17292 (R;US) 

The Austrian observation system on forest decline and the sys- 
tem of the FBVA/Vienna, 18:17564 (RA;DE;In German) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

Aespoe hard rock laboratory Sweden, 18:18557 (R;SE) 

Support for aspects of conceptual design of the laser target test 
facility (LLTF): Revision, 18:18517 (R;US) 

TEST REACTORS 
See also ATR REACTOR 
FFTF REACTOR 
PRA insights applicable to the design of the Broad Applications 
Test Reactor, 18:16104 (R;US) 

TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 

See TETRALIN 
TETRALIN 

Flash hydropyrolysis of coal under high pressure of hydrogen, 

18:15014 (IA;JP;in Japanese) 
TEVATRON 
See FERMILAB TEVATRON 
TEXACO GASIFICATION PROCESS 

Features and practical use of Texaco coal gasification process, 
18:14909 (IA;JP;In Japanese) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Phase 2, Process 
optimization: Volume 1, Program summary and PDU opera- 
tions, 18:15047 (R;US) 

TEXAS 

Indicator tests for the creep of rock salt from borehole Moss 

Bluff 2, Moss Bluff Dome, Texas, 18:17608 (R;US) 
TEXTILES 
[Dyeing of textiles]: Foreign trip report, January 23-28, 1993, 
18:16712 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

Anomalous delayed loss of trapped D-D fusion products in 
TFTR, 18:18464 (R;US) 

Reduced optical transmission of SiO2 fibers used in controlled 
fusion diagnostics, 18:18465 (R;US) 

TFTR shielding review and calculations on basic TFTR materi- 
als, 18:18530 (R;US) 

THALLIUM 191 

New results on superdeformed bands in Hg and TI nuclei, 

18:18024 (R;US) 
THALLIUM 192 

New results on superdeformed bands in Hg and TI nuclei, 

18:18024 (R;US) 
THALLIUM 201 
Production of no-carrier-added thallium-201 by proton bombard- 
ment thallium 205 targets, 18:16733 (R;UA;In Russian) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 

Clay sealing of pond heat storage facilities: Appendix, 18:16155 
(R;DK;In Danish) 

Clay sealing of pond heat storage facilities: Laboratory experi- 
ments at high temperatures. Report 1, 18:16154 (R;DK;in 
Danish) 


THERMOLUMINESCENT DOSEMETERS 


H2O.TREAT users’ manual: An aid for evaluating water treat- 
ment requirements for aquifer thermal energy storage 
systems, 18:16175 (R;US) 

THERMAL INSULATION 

Heat loss characteristics of the ELCAP residential sample, 
18:16342 (RA;US) 

Research of fuel vessel of LNG vehicle, 18:15249 (IA;JP;In 
Japanese) 

Thermal performance of various multilayer insulation systems 
below 80K, 18:16987 (R;US) 

THERMAL NEUTRONS 
Thermal neutron diffusion cooling coefficient for plexiglass, 
18:18141 (R;SE) 

THERMAL POLLUTION (AIR) 

See AIR POLLUTION 
THERMAL POLLUTION (WATER) 

See WATER POLLUTION 
THERMAL PROPERTIES 

See THERMODYNAMIC PROPERTIES 
THERMAL STRESSES 

Experimental results of coarse coke production on coke oven, 
18:14913 (IA;JP;in Japanese) 

On dynamic stresses under short-term heating processes, 
18:16811 (R;SE) 

THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 

40 kWe S-PRIME thermionic design and technology demonstra- 
tion program: Quarterly technical program review, 18:15918 
(R;US) 

THERMIONIC DIODES 
Collective acceleration of ions in near-anode plasma of a 
strong-current relativistic diode, 18:16897 (R;UA;in Russian) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
GASIFICATION 
LIQUEFACTION 
PYROLYSIS 

Computer aided modeling of dynamic processes based on ele- 

mentary physics, 18:18607 (R;NO) 
THERMOCOUPLES 
PWR thermocouple mechanical sealing structure, 18:15816 
(R;CN;In Chinese) 
THERMODYNAMIC PROPERTIES 
See also ENTROPY 
FREE ENERGY 

The effect of pressure and quadrupolar interactions on the 
nematic-isotropic transition properties: Numerical results for a 
system of prolate ellipsoids including second and fourth rank 
orientational order parameters, 18:18166 (R;XA) 

THERMODYNAMICS 

Canonical operator formulation of nonequilibrium thermodynam- 
ics, 18:17716 (R;XA) 

Creys-Malville nuclear plant. Simulation of the cold plenum 
thermal-hydraulics. 12 zone model presentation, 18:15908 
(R;FR;In French) 

ITP.FOR: A code to calculate thermal transients in High Level 
Waste Tanks, 18:15558 (R;US) 

THERMOLUMINESCENT DOSEMETERS 

Investigation of a new LiF TLD individual dosimeter for measur- 
ing personal dose equivalent Hp(d) on different phantoms, 
18:17125 (R;AT) 

Investigation of thermoluminescent detector characteristics and 
their use for radiation situation control, 18:17120 (R;UA;In 
Russian) 

Reassessment of high and intermediate doses by the residual 
dose and the PTTL, 18:17540 (R;IL;In Hebrew) 

TL-based dosemeter for measurement of low level photon radia- 
tion: Description and calibration, 18:17154 (R;NO;In 
Norwegian) 
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THERMOMETERS 


THERMOMETERS 
The application of infrared thermometric technology in the nu- 
clear industry, 18:17162 (R;CN;in Chinese) 

THERMONUCLEAR DEVICES 

See also ICF DEVICES 

Fusion: Energy for the future, 18:18510 (1;CA) 
THERMONUCLEAR FUELS 

CFFTP annual report 1990/91, 18:18508 (1;CA) 

CFFTP annual report 1991/92, 18:18509 (1;CA) 
THERMONUCLEAR POWER PLANTS 

Fusion and fission nuclear power reactors: Attempt to compare 
radioactive waste environmental impacts, 18:17325 (R;IT) 

THERMONUCLEAR REACTIONS 

See also MUON-CATALYZED FUSION 

Experimental and theoretical investigation of nuclear synthesis 
excitation in metal-deuterium system under rare gas ion bom- 
bardment, 18:18408 (IA;RU;In Russian) 

THERMONUCLEAR REACTOR COOLING SYSTEMS 

Operation of a forced flow superfluid helium test facility and first 

results, 18:18474 (R;FR) 
THERMONUCLEAR REACTOR FUELING 

Design of the compact toroid fueller for centre fuelling TdeV, 
18:18484 (R;CA) 

THERMONUCLEAR REACTOR MATERIALS 

Status of radiation damage dosimetry for fusion materials test- 
ing in reactors, 18:18502 (R;NL) 

TFTR shielding review and calculations on basic TFTR materi- 
als, 18:18530 (R;US) 

The possibility of using carbon-graphite materials for microwave 
plasma diagnostics in large fusion devices, 18:18450 (R;UA) 

[Ferritic/martensitic steels for fusion]: Foreign trip report, Octo- 
ber 23—November 4, 1992, 18:18521 (R;US) 

[High heat flux components and plasma surface interactions]: 
Foreign trip report, November 14, 1992—November 24, 1992, 
18:18523 (R;US) 

[Time dependence of radiation damage and its impact on mate- 
rials properties and fusion reactor materials]: Foreign trip 
report, October 12-25, 1992, 18:18522 (R;US) 

THERMONUCLEAR REACTOR WALLS 

See also FIRST WALL 

Tritium decontamination of machine components and walis, 
18:15347 (R;FR) 

THERMONUCLEAR REACTORS 

See also TOKAMAK TYPE REACTORS 

Development of thermonuclear reactor concept based on stel- 
larator system, 18:18514 (R;UA;In Russian) 

Fusion Technology Development annual report, October 1, 
1991—September 30, 1992, 18:18507 (R;US) 

ITER containment design-assist analysis: Volume 1: Analysis 
methods, models and assumptions, 18:18487 (R;CA) 

Progress report 1991 on fusion technology tasks, 18:18499 
(R;NL) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPILES 
See THERMOCOUPLES 
THERMOSTATS 

See also CRYOSTATS 

Thermostat for the Hall-effect probes in the data multiunit sys- 
tem for the magnetic field measurement, 18:17163 (R;RU;In 
Russian) 

THETA-1640 RESONANCES 

See F2-1720 MESONS 

THIN FILMS 

Elastic properties and adherence of thin films and coatings, 
18:16587 (RA;US) 

Investigation and application of microwave electron cyclotron res- 
onance plasma physical vapour deposition, 18:18239 (R;CN) 

On diamond windows for high power synchrotron x-ray beams, 
18:16941 (RA;US) 

Thickness determination of metallic films by x-ray fluorescence 


spectrometry with wavelength dispersion, 18:16666 (1;BR;In 
Portuguese) 
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X-ray reflectivity measurements of vacuum deposited thin films, 
18:16824 (R;US) 

[Potential applications to current laboratory programs in thin-film 
research]: Foreign trip report, October 11-17, 1992, 
18:16426 (R;US) 

[Spectroscopic ellipsometry]: Foreign trip report, January 10- 
26, 1993, 18:16685 (R;US) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOUREA 

Mixed-radiation-field dosimetry utilizing Nuclear Quadrupole 

Resonance: Final report, 18:17507 (R;US) 
THORIUM 

Research efforts in the extraction of actinides using new 
tetradentate ligands: Final report, June 1, 1991—April 15, 
1992, 18:16682 (R;US) 

THORIUM 232 

Determination of Th content in specimens with the aid of +-rays 
and a-particles, 18:16678 (R;RU;In Russian) 

Heavy nucleus resonant absorption in heterogeneous lattices: 
ll. Physics qualifications, 18:18138 (R;FR;In French) 

Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:18126 (R;UA;In Russian) 

Natural radioactivity of building materials in Syria, 18:17300 
(R;SY;In Arabic) 

Thermal neutron actinide data, 18:15945 (R;FR) 

THORIUM CYCLE 
Some thermal hydraulic studies related to Indian AHWRs, 
18:15886 (RA;XA) 
THORIUM X 
See RADIUM 224 
THORON 
See RADON 220 
THR REACTOR 

Safety of 5 MW district heating reactor (DHR) and hydraulic dy- 

namic pressure drive control rods, 18:16004 (R;CN) 
THREE MILE ISLAND-1 REACTOR 

Risk-based inspection guide for Three Mile Island Nuclear Sta- 

tion Unit 1, 18:16122 (R;US) 
THREE-BODY PROBLEM 
New adiabatic representation for three-body scattering problem, 
18:17672 (R;RU) 
THROMBOCYTES 
See BLOOD PLATELETS 
THULIUM 169 TARGET 

The multiplicity spectra of the '°Tm(n,7) reaction, 18:18070 
(R;UA;in Russian) 

THYLAKOID MEMBRANE PROTEINS 

Transposon-induced nuclear mutations that alter chloroplast 
gene expression: Annual report, September 1, 1991—August 
31, 1992, 18:15719 (R;US) 

[Formation/stabilization of the water oxidizing complex: 
Polypeptide/secondary donor requirement]: Progress report, 
18:15716 (R;US) 

THYROID 

Determination of dose distributions and parameter sensitivity: 
Hanford Environmental Dose Reconstruction Project; dose 
code recovery activities; Calculation 005, 18:17499 (R;US) 

TIGHT SANDS 

See SANDSTONES 
TIME PROJECTION CHAMBERS 

The Delphi time projection chamber, 18:17057 (R;FR) 
TIME-OF-FLIGHT MASS SPECTROMETERS 

NEBRASCA: Monte Carlo code for simulation of neutron 
sources from deuteron photodisintegration, 18:17074 (R;IT) 

TIME-OF-FLIGHT SPECTROMETERS 

See also TIME-OF-FLIGHT MASS SPECTROMETERS 

A double arm time-of-flight spectrometer based on position- 
sensitive parallel-grid avalanche counters, 18:17116 (R;RU;In 
Russian) 

TIME-TO-AMPLITUDE CONVERTERS 

A 64 x 4096 time to digital converter with never losing simulta- 
neous events for thermoneutron scattering time of fly 
measurement, 18:17063 (R;CN) 





TIMING CIRCUITS 
Characteristics and development report for the MC3313 clock, 
18:17181 (R;US) 
TIN COMPOUNDS 
See also TIN OXIDES 
TIN TELLURIDES 
[Multifunctional nanocomposite materials]: 
18:16703 (R;US) 
TIN OXIDES 
Characterization of SnO2 GIAR films, 18:16615 (RA;US) 
lon implantation effect on optical properties of tin dioxide films, 
18:16553 (IA;RU;In Russian) 
Structure of SnOz films implanted by inert gas ions, 18:16552 
(IA;RU;In Russian) 
Testing of some refractory and electrode materials for liquid ac- 
tive waste vitrification furnaces, 18:15405 (RA;XA) 
TIN TELLURIDES 
Radiation-induced defects and A*B® film stability under proton 
irradiation, 18:18316 (IA;RU;in Russian) 
TITANATES 
Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 18:15048 (R;US) 
TITANIUM 44 
The alpha-particle structure of “* Ti, 18:18028 (R;BR) 
TITANIUM ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
ALLOY-NI73CR15FE7TIS 
TITANIUM BASE ALLOYS 
Assessment of materials for containment of nuclear fuel waste: 
Environment-sensitive fracture of titanium, 18:15343 (R;CA) 
Selection of candidate container materials for the conceptual 
waste package design for a potential high level nuclear waste 
repository at Yucca Mountain, 18:15480 (R;US) 
TITANIUM BASE ALLOYS 
See also ALLOY-TI99 
In situ damage rate evaluation of overpack materials in deep 
argillaceous HLW disposal environments, 18:15408 (RA;XA) 
TITANIUM NITRIDES 
Deposition and properties of novel nitride superlattice coatings: 
Progress report, September 28, 1990—April 1993, 18:16540 
(R;US) 
lon beam assisted deposition of tribological coatings, 18:16530 
(R;US) 
lon beam assisted deposition of tribological coatings, 18:16527 
(R;US) 
lon beam assisted deposition of tribological coatings, 18:16530 
(R;US) 
lon beam assisted deposition of tribological coatings: Quarterly 
summary, 18:16531 (R;US) 
lon beam assisted deposition of tribological coatings: [Quarterly 
progress report, April-June 1989], 18:16529 (R;US) 
lon beam assisted deposition of wear-resistant coatings, 
18:16528 (R;US) 
lon-beam-assisted deposition of wear-resistant coatings: Final 
report, October 1, 1988—January 31, 1993, 18:15649 (R;US) 
lon-beam-assisted deposition of wear-resistant coatings: Quar- 
terly summary, 18:16532 (R;US) 
TITANIUM OXIDES 
Operation of a solar photocatalytic water treatment system at a 
Superfund Site, 18:17358 (R;US) 
The peculiarities of the spin glass state in Fe,Mn,_,TiOs, 
18:18236 (R;UA;In Russian) 
TITANIUM SILICIDES 
Silicide formation in TVSi under high intensity implantation of As 
and Kr ions, 18:16482 (IA;RU;In Russian) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TOBACCO 
The determination of Po-210 and other natural radionuclides in 
Syrian tobacco, 18:17497 (R;SY;In Arabic) 
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TOROIDAL PINCH DEVICES 


TOKAMAK CHAUFAGE ALFVEN 
See TCA TOKAMAK 


TOKAMAK DEVICES 

See also ALCATOR DEVICE 
ASDEX TOKAMAK 
CASTOR TOKAMAK 
DOUBLET-3 DEVICE 
FT TOKAMAK 
ITER TOKAMAK 
JET TOKAMAK 
JT-60 TOKAMAK 
NET TOKAMAK 
PLT DEVICES 
T-10 TOKAMAK 
TCA TOKAMAK 
TFTR TOKAMAK 

Coherent structures in tokamak plasmas workshop: Proceed- 
ings, 18:18375 (R;US) 

Collective transport of alpha particles due to Alfven wave insta- 
bility, 18:18394 (R;US) 

Development of a positronium atom diagnostic beam to study 
transport in tokamaks: Final technical report, September 15, 
1989—December 31, 1992, 18:18388 (R;US) 

Electron cyclotron heating and current drive in toroidal geome- 
try: Technical progress report, 18:18389 (R;US) 

Fluid analysis of the collisionless MHD ballooning mode branch 
in tokamaks, 18:18381 (R;SE) 

High field superconductor development and understanding: Final 
report, February 1, 1983—January 31, 1986, 18:18493 (R;US) 

Influence of nonlinear effects on the neutral gas transport in 
tokamaks, 18:18435 (R;DE;In German) 

Interferometric investigation methods of plasma spatial charac- 
teristics on stellarators and tokamaks in submillimeter region: 
Review, 18:18407 (R;UA;In Russian) 

New remote maintenance approach for TPX, 18:18490 (R;US) 

Plasma confinement theory and transport simulation: Technical 
progress report, May 1, 1992—April 30, 1993, 18:18386 (R;US) 

Self-organized profile relaxation by ion temperature gradient in- 
stability in toroidal plasmas, 18:18392 (R;US) 

Structural analysis of TPX Cold-Mass Support System, 
18:18531 (R;US) 

Study of the three-waves-coherence in fluctuations of the AS- 
DEX scrape-off-layer, 18:18418 (R;DE;in German) 

The use of iron shims to reduce the toroidal field ripple in Toka- 
maks, 18:18525 (R;US) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 


TOKAMAK TYPE REACTORS 
Neutron transport studies for IGNITOR neutron diagnostics, 
18:18397 (R;IT) 
TOLUENE 
Observations of soot in combustion of methanol/toluene spray 
flames, 18:15241 (R;US) 
Studies on the depolymerization of coal, 18:15037 (IA;JP;In 
Japanese) 
TOMATOES 
Effect of cooking time on the degradation of 14C maneb in 
tomato, 18:17487 (R;DZ;in French) 
Study on the degradation of 14C maneb during the fabrication of 
concentrated tomato, 18:17486 (R;DZ;In French) 
TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP PARTICLES 
The missing top: Prospects at the Tevatron, 18:17951 (R;US) 
Top quark physics. Experimental aspects, 18:18004 (RA;DE) 
Top quark physics. Theoretical aspects, 18:18003 (RA;DE) 
TOPOLOGICAL MAPPING 
Equivariant harmonic maps into the sphere via isoparametric 
maps, 18:17705 (R;XA) 
Topological entropy for finite invariant sets of Y, 18:17662 (R;XA) 
TOROIDAL PINCH DEVICES 
A method for external measurement of toroidal equilibrium pa- 
rameters, 18:18468 (R;SE) 
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TOROIDAL PINCH DEVICES 


Destruction of magnetic surfaces in an RFP by field errors from 
ports and gaps, 18:18471 (R;SE) 
Magnetic field fluctuations during RFP operation in Extrap T1- 
Upgrade, 18:18472 (R;SE) 
Reversed field pinch magnetic equilibrium and profile dynamics 
in Extrap T1-upgrade, 18:18470 (R;SE) 
TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
TORQUE 
Improvement of measuring system of pushing force at coke 
oven, 18:15086 (IA;JP;In Japanese) 
TORSATRON STELLARATORS 
Characteristics of ICR-produced peripheral plasma in the 
URAGAN-3M torsatron, 18:18440 (R;UA) 
Charged particle motion in torsatrons. Part 1, 18:18438 (R;UA) 
Numerical simulation of nbi in the Uragan-2M and Uragan-3M 
torsatrons, 18:16905 (R;UA;In Russian) 
Particle transport analysis in torsatron configurations, 18:18439 
(R;UA) 
Probability of particle 
18:18442 (R:UA) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TPC 
See TIME PROJECTION CHAMBERS 
TRACE ELEMENTS 
See ELEMENTS 
TRACER TECHNIQUES 
Tracer migration experiments in the Stripa mine 1980-1991, 
18:17370 (R;SE) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRAFFIC CONTROL 
Urban traffic information system prototype: Use for Rome down- 
town area traffic control, 18:16356 (R;IT;In Italian) 
TRAINING 
Automated tools for the generation of performance-based train- 
ing, 18:16210 (RA;US) 
Developing a design document, 18:16202 (RA;US) 
Evaluation of MG-101 course “Machine guarding” taught in Stan- 
ford, California, November 10-12, 1992, 18:16771 (R;US) 
Evaluation of Machine Guarding course taught in Richland, 
Washington, September 1-3, 1992, 18:16770 (R;US) 
Evaluation of S-101 course “Supervisors’ Orientation to Occu- 
pational Safety in DOE” taught in Upton, New York, 
November 17-20, 1992, 18:18560 (R;US) 
Facility training records system, 18:16204 (RA;US) 
The role of performance-based training in independent inspec- 
tor certification, 18:18540 (RA;US) 
The use of the case-study method in radiation worker continuing 
training, 18:16207 (RA;US) 
Training record-keeping systems: Lessons learned, 18:16201 
(RA;US) 
TRAJECTORIES 
PHERMEX beam studies: Final report, 18:16912 (R;US) 
The functional dependence of trajectory dispersion on initial 
condition errors, 18:17192 (R;US) 
TRANSDUCERS 
Diffraction study of a focused ultrasonic beam by a defect. Pre- 
diction of the echographic response of a given defect, 
18:17175 (R;FR;In French) 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
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TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 

See MASS TRANSFER 
TRANSFORMATIONS (ONCOGENIC) 

See ONCOGENIC TRANSFORMATIONS 
TRANSFORMATIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSFORMERS 

Aging studies of batteries and transformers in class IE power 
systems, 18:15986 (RA;US) 

TRANSFRONTIER CONTAMINATION 

Results of comparative measurements, 18:17150 (RA;DE;in 

German) 
TRANSIENTS 

Neural network recognition of nuclear power plant transients: 
First annual report, April 15, 1992—April 15, 1993, Revision 1, 
18:15780 (R;US) 

TRANSISTOR AMPLIFIERS 

Radiation stability of semiconductor amplifiers in magnetic in- 
ductive current transformers of the linear electron accelerator 
(LUE-2000) beam, 18:17161 (R;UA;In Russian) 

TRANSISTORS 

Failure Analysis Component Expert System: 

18:16842 (R;US) 
TRANSITION BOILING 

High flux film and transition boiling: Final report, April 1988— 
January 1993, 18:16803 (R;US) 

Research and development of thermal-fluid measuring instru- 
ment: Final report, February 1989—February 1991, 18:16810 
(R;US) 

TRANSITION ELEMENT COMPOUNDS 

See also NICKEL COMPOUNDS 

YTTRIUM COMPOUNDS 
ZIRCONIUM COMPOUNDS 
[Multifunctional nanocomposite materials]: 
18:16703 (R;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
SILVER 
TANTALUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
Interatomic interactions in bec and fcc lattices of transition met- 
als, 18:18180 (R;UA;In Russian) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (DATA) 

See DATA TRANSMISSION 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 

Test of a method for phase retrieval in HRTEM, 18:17155 (R;AU) 
TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSPORT 

See also WASTE TRANSPORTATION 

Hanford transportation risk assessment database, 18:15340 
(R;US) 

PORFLO-3: A mathematical model for fluid flow, heat, and 
mass transport in variably saturated geologic media: Users 
manual, Version 1.2, 18:18649 (R;US) 


Final report, 


Progress report, 





TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
Curvilinear geometry transport discretizations in the “thick” diffu- 
sion limit, 18:18621 (R;US) 
The anomalous transport caused by particles transverse drift, 
18:18370 (R;CN) 
TRANSPORTATION SECTOR 
Transportation energy policy: Back to the past or ahead to the 
future?, 18:16271 (R;US) 
TRANSPORTATION SYSTEMS 
Dynamics of transport and energy systems: history of develop- 
ment and a scenario for the future, 18:16358 (IA;ES) 
MITRAM: Minority Transportation Expenditure Allocation Model, 
18:18582 (CM;US) 
MITRAM: Minority Transportation Expenditure Allocation Model, 
18:18581 (CM;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED-PARTICLE INSTABILITY 
Linear threshold of ion temperature gradient driven mode, 
18:18399 (R;IT) 
TREES 
See also BIRCHES 
MAPLES 
OAKS 
SPRUCES 
8. status colloquium of the PEF project on March 17-19, 1992 at 
Karlsruhe Nuclear Research Center, 18:17577 (R;DE;In Ger- 
man) 
Forest decline and forest decline research in Bulgaria, 18:17571 
(RA;DE;In German) 
Forest decline distribution in Hungary, 18:17565 (RA;DE;In Ger- 
man) 
Root activity evaluation in tree crops using isotopic techniques, 
18:17492 (1;EC;in Spanish) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRIGA-2-DALAT REACTOR 
Control of the integrity of the fuel elements and the 30 years old 
reactor tank at the Dalat nuclear research reactor., 18:16078 
(R;VN) 
Utilization of filtered neutron beams at Dalat nuclear research 
reactor, 18:15655 (i;VN) 
TRIGA-3-SALAZAR REACTOR 
Lifetime measurement of prompt neutrons using the neutronic 
noise analysis., 18:15954 (1;MX;In Spanish) 
TRIGGER CIRCUITS 
[Computing in high energy physics]: Foreign trip report, 
September 19-28, 1992, 18:17029 (R;US) 
TRIHYDROXYAROMATICS 
See POLYPHENOLS 
TRINIDAD AND TOBAGO 
Agreement of 4 November 1992 between the Government of 
the Republic of Trinidad and Tobago and the International 
Atomic Energy Agency for the application of safeguards in 
connection with the Treaty for the Prohibition of Nuclear 
Weapons in Latin America and the Treaty on the Non- 
Proliferation of Nuclear Weapons, 18:15635 (R;XA;In English, 
Spanish, French, Russia) 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM 
A low inventory adsorptive process for tritium extraction and pu- 
rification, 18:18486 (R;CA) 


TUMORS 


Acquisition and evaluation of tritium, *He and C data within 
the scope of the World Ocean Circulation Experiment 
(WOCE). Final report, 18:17422 (1;DE;In German) 

Behavior of fluorine 18 in neutron irradiated zeolites., 18:16731 
(l;MX;in Spanish) 

Dosimetry of skin-contact exposure to tritium gas contaminated 
surfaces, 18:17500 (R;CA) 

HT deposition to snow: Chalk River Laboratories, March 5-6, 
1991, 18:17227 (R;CA) 

Mesoscale atmospheric modeling of the July 12, 1992 tritium re- 
lease from the Savannah River Site, 18:17298 (R;US) 

New representations of AE-Cs! matrix. Automatical identification 
of light particles, 18:17083 (R;FR;In French) 

Phytotoxicology section investigation in the vicinity of the Bruce 
Nuclear Power Development, the Pickering Nuclear Generat- 
ing Station and the Darlington Nuclear Generating Station, in 
October, 1989, 18:16037 (R;CA) 

Plutonium-238 production design analysis study for the New 
Production Reactor — Modular High-Temperature Gas-Cooled 
Reactor, 18:16069 (R;US) 

Report on discussion of tritium process, 18:16062 (R;US) 

Savannah River Laboratory monthly report, March 1992, 
18:16143 (R;US) 

Site environmental report for 1991, 18:17359 (R;US) 

Three-nucleon problem with phase equivalent potentials, 
18:18065 (R;UA) 

Topical report: LWNPR safety, 18:16080 (R;US) 

Tritium consolidation comparison study: 
18:15587 (R;US) 

Tritium interactions with steel and construction materials in fu- 
sion devices: A literature review, 18:18478 (R;CA) 

Tritium monitor and collection system, 18:15573 (PA;US) 

TRITIUM RECOVERY 

D2 and DT gas purification by cryosorption on 5 Angstrom 
molecular sieve, 18:16656 (R;FR) 

Tritium decontamination of machine components and walls, 
18:15347 (R;FR) 

TRITON REACTIONS 

The triton-nucleus scattering at 17 and 33 MeV, 18:18107 (R;XA) 
TRIUMF CYCLOTRON 

Annual report scientific activities 1991, 18:16870 (R;CA) 
TROPICAL REGIONS 

An overview of intertropical convergence and intertropical dis- 

continuity, 18:17245 (R;XA) 

TRU WASTES 

See ALPHA-BEARING WASTES 
TRX-1 

See REVERSE-FIELD PINCH 
TSCHEBYSCHEFF APPROXIMATION 

See POLYNOMIALS 
TSL PROCESS 

Highly dispersed catalysts for coal liquefaction: Quarterly report 
No. 5, August 23, 1992—November 22, 1992, 18:15062 (R;US) 

TUBES 

See also PRESSURE TUBES 

Du Pont inquiry, M-95-119, ALCOA, 18:16755 (R;US) 

Mid-year financial plan, fiscal year 1954, Process development, 
18:16066 (R;US) 

Random excitation of heat exchanger tubes by two-phase 
cross-flows, 18:16789 (R;FR) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Characterization of flow in fractured tuff using computerized to- 
mography, 18:15417 (R;US) 

Recent developments in stochastic modeling and upscaling of 
hydrologic properties in tuff, 18:15458 (R;US) 

TUMOR PROMOTERS 

lonizing radiation in tumor promotion and progression, 18:17518 

(R;CA) 
TUMORS 
See NEOPLASMS 
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TUNGSTEN 


TUNGSTEN 


CVD: Fabrication of pure tungsten shaped charge liners, 
18:16509 (R;US) 


Providing adherent coatings on tungsten and tungsten alloys, 
18:16508 (R;US) 


Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report, July-September 1992, 18:15067 (R;US) 
Sputtered material spatial distributions under tungsten bom- 
bardment by argon ions, 18:18266 (IA;RU;In Russian) 
Upgrading of coal-derived distillates over highly active 
NiW/Al2O3 catalyst, 18:14981 (IA;JP;In Japanese) 
TUNGSTEN BASE ALLOYS 
Providing adherent coatings on tungsten and tungsten alloys, 
18:16508 (R;US) 
TUNGSTEN SILICIDES 
On fragile-plastic transition in silicides of refractory metals, 
18:16486 (R;UA;In Russian) 
TUNNEL DIODES 
Effect of effective mass differences on the tunneling current- 
voltage behaviour of a resonant diode in the presence of 
space charge build-up, 18:18207 (R;XA) 
TURBINE BLADES 
Reversible Francis pump turbines: Improvement of part load 
performance by changes on the design of impeller blades, 
18:15711 (R;NO) 
The Natural Excitation Technique (NExT) for modal parameter 
extraction from operating wind turbines, 18:15745 (R;US) 
TURBINE PUMPS 
See PUMP TURBINES 


TURBULENCE 
intermittency in hydrodynamic turbulence, 18:16798 (RA;US) 
TURBULENT FLOW 


Conditional averaging and local characteristics of turbulent 
flows, 18:16795 (RA;US) 


Experimental and numberical investigation of passive scalar dis- 
persal in bounded turbulent shear flows, 18:16794 (RA;US) 
Intermittency in hydrodynamic turbulence, 18:16798 (RA;US) 
Turbulence structure and transport processes at interfaces, 
18:16796 (RA;US) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TVO-1 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report 1st 
quarter, 1992, 18:15801 (R;Fl) 
TVO-2 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report ist 
quarter, 1992, 18:15801 (R;Fl) 
TWO-BODY PROBLEM 
P-matrix description of the two-particle interaction, 18:17973 
(R;UA) 
TWO-PHASE FLOW 
A mathematical and numerical study of a two-fluid model, 
18:16786 (R;FR) 
TYPE-Il SUPERCONDUCTORS 
A vibrating wire parallel to a type Il superconducting slab of arbi- 
trary thickness, 18:18341 (R;XA) 
Effects of a vibrating wire carrying DC current on a moving type II 
superconducting slab of arbitrary thickness, 18:18344 (R;XA) 
Power losses of a type |] superconducting slab of arbitrary thick- 
ness in the presence of alternating current conductors, 
18:18342 (R;XA) 
Surface barrier of a uniaxial anisotropic type Il superconducting 
cylinder, 18:18345 (R;XA) 
The effect of a transport current on the surface barrier of an uni- 
axial anisotropic superconducting slab, 18:18343 (R;XA) 
TYPE-IIl SUPERCONDUCTORS 
See TYPE-iIl SUPERCONDUCTORS 
3J-SYMBOLS 
See CLEBSCH-GORDAN COEFFICIENTS 
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UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UFTR REACTOR 

Reactor Sharing Program: Final report, 1991-1992, 18:16054 
(R;US) 

University Reactor Instrumentation Program: 
1990-1992, 18:16052 (R;US) 

UHV AC SYSTEMS 
UHV A.C. transmission: Technology and prospects, 18:16148 
(R;IT) 
UJM 
See JET MODEL 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
UKAEA 

AEA Technology report on safety and the environment 1991/92, 

18:17527 (1;GB) 
ULTRACOLD NEUTRONS 

Measurement of the ultracold neutrons loss coefficient in beryl- 
lium power, 18:18153 (R;RU;in Russian) 

Moving converter as the possible tool for producing ultra-cold 
neutrons on pulsed neutron sources, 18:15940 (R;RU) 

Universal cold and ultracold neutron source: The determination 
of heat and hydraulic characteristics of the cryogenic circula- 
tion source contour, 18:16075 (R;RU;In Russian) 

ULTRAHIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 

See UHV AC SYSTEMS 

ULTRASONIC TESTING 

Image processing applied to automatic detection of defects dur- 

ing ultrasonic examination, 18:16817 (R;FR;In French) 
ULTRASONIC WAVES 

Diffraction study of a focused ultrasonic beam by a defect. Pre- 
diction of the echographic response of a given defect, 
18:17175 (R;FR;In French) 

Preparation of foliated fine graphite particles with ultra-sonic 
waves, 18:16621 (IA;JP;in Japanese) 

Size excusion chromatography using columns packed with this 
extracted residues of coals, 18:15116 (IA;JP;in Japanese) 

ULTRASONICS 

See ULTRASONIC WAVES 
UNCERTAINTY 

See DATA COVARIANCES 
UNCORRELATED-JET MODEL 

See JET MODEL 
UNDERGROUND DISPOSAL 

Geophysical investigations in the Kivetty area, Finland: Sum- 
mary report, 18:17407 (R;Fl) 

Ground water chemistry and water-rock interaction at Kivetty, 
18:17437 (R;Fl) 

Hydrogeochemical investigations in boreholes at the Stripa 
mine. The hydrochemical advisory group and their asso- 
ciates, 18:15575 (R;SE) 

Hydrogeologiset tutkimukset Outokummun Sukkulansalossa 
1991, 18:17417 (R;Fl) 

Underground disposal and utilization of waste and residual ma- 
terials in Germany, 18:15148 (R;DE;In German) 

UNDERGROUND FACILITIES 
See also WIPP 
Test Room Stability Plan, 18:15390 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERWATER OPERATIONS 
A six DOF robot allows diverless intervention, 18:16829 (R;DE) 
UNDERWATER VEHICLES 
See SUBMARINES 
UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 


Final report, 





Four-fermion interactions from n generations and minimal dynam- 
ical breaking of electroweak gauge group, 18:17870 (R;XA) 

Heavier fermions and fine-tuning problem in top condensate 
scheme, 18:17869 (R;XA) 

On a nonminimal gauge interaction of a scalar field in D=2+1 
Chern-Simons-Maxwell theory, 18:17832 (R;UA) 

UNIFIED-FIELD THEORIES 
See also GRAND UNIFIED THEORY 
SUPERGRAVITY 
WEYL UNIFIED THEORY 

The ring structure of chiral operators for minimal models cou- 

pled to 2D gravity, 18:17871 (R;XA) 
UNITED KINGDOM 

A 10-year review of the dose history of radiation workers in the 
University of Surrey, 18:17529 (1;PH) 

Energy and life, 18:17220 (IA;ES) 

Statement by the Permanent Mission of the Republic of Ar- 
gentina, 18:15633 (R;XA) 

[Survey of coal research facilities in the USA and United King- 
dom]: Foreign trip report, November 6-22, 1992, 18:14815 
(R;US) 

UNITED KINGDOM ORGANIZATIONS 
See also BNFL 
NRPB 
UKAEA 
Raytracing results for beamline 6.1, 18:16983 (R;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
A brief history of the universe, 18:17785 (R;XA) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF FLORIDA REACTOR 
See UFTR REACTOR 
UNSOLICITED PROPOSALS 
See PROPOSALS 
UPSILON-10500 RESONANCES 
See UPSILON-10575 MESONS 
UPSILON-10575 MESONS 

Investigation of the decays anti B°—.D**l-anti » and anti 

B-—D**l~ anti v, 18:17946 (R;DE) 
URAGAN STELLARATOR 

Analytical description of the torsatron "Uragan-2M” magnetic 
configuration with account of plasma pressure and external 
correcting magnetic field, 18:16903 (R;UA;In Russian) 

Calculation of Mercier stability criterium in stellarators, 18:18445 
(R;UA;In Russian) 

Magnetic island suppression in torsatron configurations, 
18:18515 (R;UA) 

Numerical simulation of nbi in the Uragan-2M and Uragan-3M 
torsatrons, 18:16905 (R;UA;In Russian) 

URANIUM 
See also ENRICHED URANIUM 
NATURAL URANIUM 
Cleaning 

Trip report — National Research Corporation, Cambridge, Massa- 

chusetts, August 20 and September 4, 1953, 18:15995 (R;US) 
Coatings 

Trip report — National Research Corporation, Cambridge, Massa- 

chusetts, August 20 and September 4, 1953, 18:15995 (R;US) 
Decontamination 

Proposed silica gel process for further purification of 221 Build- 

ing uranium product, 18:15301 (R;US) 
Diffusion 
Diffusion of uranium in compacted sodium bentonite, 18:15563 
(R;Fi) 
Dissolution 
Reducing emissions from uranium dissolving, 18:15436 (R;US) 
Fluorescence Spectroscopy 

Quenching effect of iron on uranium concentration measurements 

by fluorimetry in biological samples, 18:16654 (R;SY;In Arabic) 
Health Hazards 

Performance assessment activities of the Uranium Soils Inte- 

grated Demonstration, 18:15583 (R;US) 


URANIUM BASE ALLOYS 


lonization 

Pure and mixed state calculations of the laser-induced ionisa- 

tion of uranium, 18:18186 (R;GB) 
Laser Isotope Separation 
Pure and mixed state calculations of the laser-induced ionisa- 
tion of uranium, 18:18186 (R;GB) 
Mechanical Properties 
Fundamental mechanical properties of uranium, 18:16456 (R;US) 
Nuclear Materials Management 
The radioactive waste management at IAEA laboratories, 
18:15401 (R;XA) 
Plates 
Nickel-plated uranium for development work, 18:16457 (R;US) 
Processing 

Chemical Processing Division monthly report, October 1966, 

18:15319 (R;US) 
Radioactive Waste Management 

The radioactive waste management at IAEA laboratories, 

18:15401 (R;XA) 
Radioecological Concentration 

An evaluation of the results of alluvial groundwater sampling from 
1987-1990 at the Durango disposal site, 18:15596 (R;US) 

Annual site environmental report for calendar year 1991: Fer- 
nald Environmental Management Project, 18:17331 (R;US) 

Dynamics of contamination of surface waters with natural ra- 
dionuclides in the region Yana - Dolni Bogrov, 18:17421 
(1;BG;In Bulgarian) 

Removal 

Remediation of groundwater containing radionuclides and 
heavy metals using ion exchange and the AlgaSORB® 
biosorbent system: Final report, 18:15586 (R;US) 

Solvent Extraction 

Removal of actinide elements from high level radioactive waste by 
trialkylphosphine oxide (TRPO): Cascade extraction verifica- 
tion with synthetic HAW solution, 18:15300 (R;CN;In Chinese) 

Research efforts in the extraction of actinides using new 
tetradentate ligands: Final report, June 1, 1991—April 15, 
1992, 18:16682 (R;US) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:15350 (R;FR;in French) 

URANIUM 232 
Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:18126 (R;UA;In Russian) 
URANIUM 233 
Thermal neutron actinide data, 18:15945 (R;FR) 
URANIUM 235 
Thermal neutron actinide data, 18:15945 (R;FR) 
URANIUM 235 TARGET 

Comments on the ENDF/B-V! evaluation for 5U in the neutron 
energy region from 1 to 20 eV, 18:18132 (R;US) 

Inelastic scattering of 1-25 MeV neutrons by 75U, 258u, 
18:18146 (R;RU;In Russian) 

URANIUM 238 

Heavy nucleus resonant absorption in heterogeneous lattices: 
ll. Physics qualifications, 18:18138 (R;FR;In French) 

internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:18126 (R;UA;In Russian) 

Thermal neutron actinide data, 18:15945 (R;FR) 

URANIUM 238 TARGET 

Inelastic scattering of 1-25 MeV neutrons by 75U, 258u, 
18:18146 (R;RU;In Russian) 

Theory of photon and electron induced reactions: Final report, 
July 1, 1990—June 30, 1993, 18:18090 (R;US) 

Total neutron cross-section of U-238 as measured with filtered 
neutrons of 55 keV and 144 keV, 18:18110 (I;VN) 

URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 

Equations of state for enriched uranium and uranium alloy to 
3500 MPa, 18:16441 (R;CN;In Chinese) 

URANIUM BASE ALLOYS 

Developing predictive models of corrosion in M829 penetrators, 

18:17199 (R;US) 
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URANIUM BASE ALLOYS 


Dimensional, microstructural and compositional stability of metal 
fuels: Final performance report, 18:15906 (R;US) 

Near threshold fatigue testing, 18:16825 (R;US) 

Thermodynamic study contribution of U-Fe and U-Ga alloys by 
high temperature mass spectroscopy, and of the wetting of yt- 
trium oxide by uranium, 18:16459 (R;FR;In French) 

URANIUM CARBIDES 
Radiation resistance of carbide based fuel materials, 18:16555 
(IA;RU;In Russian) 
URANIUM COMPOUNDS 
See also URANIUM CARBIDES 
URANIUM OXIDES 
URANYL COMPOUNDS 

Adsorption of organic matter contained in industrial phosphoric 
acid onto bentonite: Batch contact time and kinetic study, 
18:15270 (R;DZ) 

URANIUM DEPOSITS 

Hydrogeochemical interaction in Palmottu natural analogue site 

based on drillhole R346, 18:17416 (R;Fl;ln Finnish) 
URANIUM DIOXIDE 

Thermal analysis of UO2 powder, 18:16524 (R;CN;In Chinese) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO, water moder- 
ated lattices, 18:15808 (R;FR) 

UO, dissolution rates: A review, 18:15329 (R;US) 

URANIUM HEXAFLUORIDE 
Nuclear criticality safety study for increased enrichment limit in 
24-ton (30B) UF, cylinders, 18:15619 (R;US) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINERALS 

An integrated geological, geochemical, and geophysical investi- 
gation of uranium metallogenesis in selected granitic plutons of 
the Miramichi Anticlinorium, New Brunswick, 18:15266 (R;CA) 

URANIUM MINES 

Further. study on source parameters at Quirke Mine, Elliot Lake, 
Ontario, 18:15567 (R;CA) 

Long-lived radioactivity associated with dust samples from Deni- 
son Mines Ltd., 18:17269 (R;CA) 

Special aspects and procedure of contamination measurements 
in the Wismut Company, 18:15268 (RA;DE;In German) 

URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM TRIOXIDE 

Burnup credit validation of SCALE-4 using mixed-oxide critical 
experiments, 18:15956 (R;US) 

Development and evaluation of a cleanable high efficiency steel 
filter, 18:17289 (R;US) 

Kinetic study of nitric dissolution of uranium oxide: Etude cine- 
tique de la dissolution de l’oxyde d’uranium, 18:15271 
(R;DZ;In French) 

URANIUM RESERVES 

Nuclear power economics and technology: 
18:15930 (R:XN) 

URANIUM 1991 resources, production and demand, 18:15267 
(R;XN) 

Uranium in Canada: 1989 assessment of supply and require- 
ments, 18:15927 (R;CA) 

URANIUM TRIOXIDE 

The hydrogen reduction kinetics of uranium trioxide, 18:16726 

(R;CN;In Chinese) 
URANYL COMPOUNDS 

An alternate procedure in the recovery of no fissioned remain- 
der uranium in the production of molybdenum 99 from fission., 
18:16730 (1;MX;In Spanish) 

Reduction of thallium, uranium and cobalt at the dropping mer- 
cury electrode in presence of 9-fluorenone in aqueous sodium 
perchlorate, 18:16684 (R;AT) 

Studies of some reactions between uranyl halides and hydrocar- 
byl anions, 18:16707 (1;JO) 

URBAN AREAS 

(Draft) Community air pollution and mortality: Analysis of 1980 

data from US metropolitan areas, 18:17224 (R;US) 


an overview, 
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[Krakow Clean Fossil Fuels and Energy Efficiency Program]: 
Foreign trip report, January 18-28, 1993, 18:15764 (R;US) 
UREA 
Mixed-radiation-field dosimetry utilizing Nuclear Quadrupole 
Resonance: Final report, 18:17507 (R;US) 
URINALYSIS 
See URINE 
URINE 
Urine sample collection protocols for bioassay samples, 
18:15615 (R;US) 
UROCYON 
See FOXES 


US CLEAN AIR ACT 

Effects of the 1990 Clean Air Act Amendments, 18:15761 (R;US) 

Incentive mechanisms as a strategic option for acid rain compli- 
ance, 18:15760 (R;US) 

US CLEAN COAL TECHNOLOGY PROGRAM 

Agenda and briefing book: Clean Coal Technology Coordinating 
Committee, September 16, 1991, Louisville, Kentucky, 
18:15099 (R;US) 

US DOD 
Reconstitution planning: SPC final report 1424, 18:17187 (R;US) 
US DOE 

See also BNL 

BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 

MOUND LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PITTSBURGH ENERGY TECHNOLOGY CENTER 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US NIPER 
WIPP 
Y-12 PLANT 

210Po as a long-term integrating radon indicator in the indoor 
environment: Final report, 18:17234 (R;SE) 

1991 occupational employment in civilian radioactive waste 
management activities, 18:15383 (R;US) 

Civilian Radioactive Waste Management System Requirements 
Document, 18:15387 (R;US) 

Decontamination systems information and research program: 
Quarterly technical progress report, October 1-December 31, 
1992, 18:15590 (R;US) 

Developing testing requirements, 18:16211 (RA;US) 

Environment, safety and health progress assessment manual: 
Volume 1, 18:16220 (R;US) 

Environment, safety and health progress assessment manual: 
Volume 2, Appendices, 18:16221 (R;US) 

incident reporting background, 18:16197 (RA;US) 

Methodology for compliance with DOE Order 5820.2A, Chapter 3: 
Management of low-level radioactive waste, 18:15380 (R;US) 

Risk management activities at the DOE Class A reactor facili- 
ties, 18:16087 (R;US) 

Team-building at Martin Marietta Energy Systems, _Inc., 
18:16194 (RA;US) 

The PBT process, roles, and responsibilities and the training or- 
ganization, 18:16196 (RA;US) 

The development of a general employee training curriculum, 
18:16206 (RA;US) 





Tiger Team Assessments seventeen through thirty-five: A sum- 
mary and analysis: Volume 2, 18:16223 (R;US) 

Tiger Team Assessments seventeen through thirty-five: A sum- 
mary and analysis: Volume 1, 18:16222 (R;US) 

Tiger Team Assessments seventeen through thirty-five: A sum- 
mary and analysis: Volume 2, 18:16223 (R;US) 

Waste Acceptance System Requirements document (WASRD), 
18:15385 (R;US) 

US DOE PROGRAM MANAGEMENT 

See PROGRAM MANAGEMENT 

US GULF COAST 

Organic geochemistry of continental margin and deep ocean 
sediments: Progress report, 1 March 1991-28 February 
1993, 18:15203 (R;US) 

US NATIONAL PROGRAM PLANS 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988: Fiscal year 1992 annual report, 
18:16359 (R;US) 

US NAVAL PETROLEUM RESERVES 

Endangered Species Program, Naval Petroleum Reserves in 

California: Annual report, FY92, 18:15235 (R;US) 
US NIPER 

[National Institute for Petroleum and Energy Research] monthly 

progress report, January 1993, 18:15223 (R;US) 
US NRC 

Regulatory and technical reports (Abstract Index Journal): An- 
nual compilation for 1992: Volume 17, No. 4, 18:15921 (R;US) 

Title list of documents made publicly available, December 1-31, 
1992: Volume 14, No. 12, 18:15923 (R;US) 

United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—March 1992: Digest 6, 
Revision 5, 18:15922 (R;US) 

USA 

See also ARKANSAS 
COLORADO 
GREAT BASIN 
IDAHO 
LOUISIANA 
MASSACHUSETTS 
NEW MEXICO 
NORTH DAKOTA 
TEXAS 
US GULF COAST 
WASHINGTON 
WEST VIRGINIA 
WYOMING 

(Draft) Community air pollution and mortality: Analysis of 1980 
data from US metropolitan areas, 18:17224 (R;US) 

Environmental assessment of the proposed new agreement for 
peaceful nuclear cooperation between the United States and 
Japan and an associated subsequent arrangement for the re- 
turn of recovered plutonium from euratom to Japan, 18:15331 
(R;US) 

Natural gas productive capacity for the lower 48 states, 1982— 
1993, 18:15244 (R;US) 

[Survey of coal research facilities in the USA and United King- 
dom]: Foreign trip report, November 6-22, 1992, 18:14815 
(R;US) 

USEFUL LIFE 
See SERVICE LIFE 


V 


VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM PUMPS 
Adsorption-diffusion vacuum pumps (vacuum pumps with non- 
sputtered getter), 18:16763 (R;UA;In Russian) 
VACUUM STATES 
All possible electroweak models from Z orbifold, 18:17813 (R;UA) 
VACUUM SYSTEMS 
CAP-144 vacuum system, 18:16907 (R;UA;In Russian) 


VESSELS (PRESSURE) 


ITER - TVPS remote handling critical design issues: Final, 
18:18482 (R;CA) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Assessment of diagnostic methods for determining degradation 
of motor-operated valves, 18:15978 (RA;US) 
Inservice diagnostic methods for solenoid-operated valves, 
18:15963 (R;US) 
VANADIUM 
Magnetic susceptibility of V, Cr, Mn and Mo: Magnetism in Cr 
and Mn, 18:16466 (R;XA) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM NITRIDES 
Deposition and properties of novel nitride superlattice coatings: 
Progress report, September 28, 1990—April 1993, 18:16540 
(R;US) 
VANADIUM SILICIDES 
On fragile-plastic transition in silicides of refractory metals, 
18:16486 (R;UA;in Russian) 
VAPORS 
See also WATER VAPOR 
Ferrocyanide tank waste stability: Supplement 2, 18:15484 
(R;US) 
Field observations of variability of soil gas measurements, 
18:17384 (R;US) 
Flash pyrolysis of coal swollen by polar solvent vapors, 
18:15016 (IA;JP;in Japanese) 
Trip report, National Research Corp., Boston, Mass., February 
17, 1953, 18:15274 (R;US) 
VECTOR FIELDS 
Direct volume visualization of three-dimensional vector fields, 
18:17612 (R;US) 
VECTOR MESONS 
See also J PSI-3097 MESONS 
UPSILON-10575 MESONS 
A scalar-vector model of quark-antiquark interaction under lin- 
ear confinement, 18:17866 (R;XA) 
On the vector meson production in Nambu-Jona-Lasinio model, 
18:17983 (R;RU) 
Vector meson masses in the nuclear medium, 18:18001 (R;FR) 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
A Remote Characterization System and a fault-tolerant tracking 
system for subsurface mapping of buried waste sites, 
18:15614 (R;US) 
A remote characterization system for subsurface mapping of 
buried waste sites, 18:15616 (R;US) 
Driving patterns and air pollution - in the provinces, 18:17293 
(R;DK;in Danish) 
Optimal configuration analysis for the Robotic All-Terrain Lunar 
Exploration Rover, 18:16778 (R;US) 
Puget Sound Telecommuting Demonstration: Executive Sum- 
mary, 18:16260 (R;US) 
VENEZUELA 
Venezuela: an energy asset for the future, 18:16184 (IA;ES;In 
Spanish) 
VERTEBRAE 
Magnetic resonance imaging of spinal tumors. A study using a 
0.3 T vertical magnetic field, 18:17460 (R;SE) 
VERTEX FUNCTIONS 
Fast vertex search (in plane), 18:17097 (R;RU) 
VERTICAL AXIS TURBINES 
The Natural Excitation Technique (NExT) for modal parameter 
extraction from operating wind turbines, 18:15745 (R;US) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
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VESSELS (REACTOR) 


VESSELS (REACTOR) 

See REACTOR VESSELS 
VETCH 

See VICIA 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VICIA 

Primary experiment aimed at selecting the suitable dose to mu- 
tation induction in vicia faba major, 18:17473 (R;SY;In Arabic) 

VIET NAM 

The text of the agreement of 12 June 1981 between the 
Government of the Socialist Republic of Viet Nam and the In- 
ternational Atomic Energy Agency for the application of 
safeguards to the Da Lat research reactor: Suspension of the 
application of safeguards, 18:15632 (R;XA) 

Variations of caesium isotope concentrations in air and fallout at 
Dalat, South Vietnam, 1986-1991, 18:17248 (1;VN) 

VIETNAMESE TRIGA-MK-li REACTOR 
See TRIGA-2-DALAT REACTOR 
VINOFLEX 
See POLYVINYLS 
VISCOSIMETERS 
Viscosity measurements on clear liquids, 18:16651 (R;US) 
VISCOSITY 

Simulation of apparent viscosity of coal slurry during liquefac- 
tion, 18:15119 (IA;JP;in Japanese) 

Studies on the catalysts for coal liquefaction.: Rheological stud- 
ies of coal liquefaction process, 18:14966 (IA;JP;In Japanese) 

VISCOUS FLOW 

On temperature distribution in non-participating medium with ra- 

diation boundary condition, 18:16809 (R;XA) 
VISIBLE RADIATION 

Characterization of the geometrical properties of agglomerated 
aerosol particles, 18:16713 (R;CH) 

Phototherapy in newborns with hyperbilirubinemia - a study of 
phototherapy units and light conditions, 18:17467 (R;NO;In 
Norwegian) 

VITAMIN C 
See ASCORBIC ACID 
VITRIFICATION 

Off-site population radiological dose and risk assessment for po- 
tential airborne emissions from the Weldon Spring Site, 
18:17223 (R;US) 

voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOCATIONAL TRAINING 
See TRAINING 
VOID COEFFICIENT 

IAEA sodium void reactivity benchmark calculations, 18:15904 

(R;US) 
VOLATILE MATTER 

Catalytic hydrocracking reaction of nascent coal voltile matter 
under high pressure in a two-stage reactor, 18:14951 
(IA;JP;In Japanese) 

Environmental effects from drying of biomass, 
(R;SE;In Swedish) 

VOLT-AMPERE CHARACTERISTIC 

See ELECTRIC CONDUCTIVITY 

VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 

Vortex line fluctuations in high temperature superconductors, 

18:18335 (RA;US) 
VULPES 
See FOXES 


18:15689 


W 


W CODES 
The WIMSE-E module W-LED, 18:15942 (R;GB) 
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WALLS 
Computerized thermal and hygrometric analysis of external 
walls and flat roofs. Final report, 18:16316 (R;FR;In Italian) 
Dose estimates for the heavy concrete ratchet wall configura- 
tion, 18:17042 (RA;US) 
Estimation of clearance between heating wall and charge in 
coke oven, 18:15074 (IA;JP;in Japanese) 
Studies on brown coal liquefaction. 6.: Deposition of iron catalyst 
on hydrogenation reactor wall, 18:14857 (IA;JP;In Japanese) 
WARFARE 
Eagle II: A prototype for multi-resolution combat modeling, 
18:17190 (R;US) 
WASHINGTON 
Washington's energy strategy: An invitation to action, 18:16314 
(R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 
Application of remote Raman screening to processing of mixed 
wastes in drums, 18:15498 (R;US) 
Coupled process modeling and waste package performance, 
18:15443 (R;US) 
Errors of DWPF frit analysis: Final report: Revision 1, 18:15519 
(R;US) 
Evaluating long-term performance of in situ vitrified waste forms: 
Methodology and results, 18:15611 (R;US) 
Hg removal from SRTC laboratory waste using an in-tank ion 
exchange probe, 18:15538 (R;US) 
High-level nuclear waste borosilicate glass: A compendium of 
characteristics, 18:15345 (R;US) 
Influence of temperature on strength of cemented surrogate ni- 
trate salt waste, 18:15446 (R;US) 
Integrated instrument platform for in situ characterization of tank 
wastes, 18:15499 (R;US) 
Naval fuel saltstone formulation change, 18:15391 (R;US) 
Selection and cultivation of final vegetative cover for closed 
waste sites at the Savannah River Site, SC, 18:15512 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 
WASTE TRANSPORTATION 
implementation of the DOE Office of Technology Development 
Strategic Program Plan for Environmental Education and De- 
velopment, 18:16399 (R;US) 
Proceedings of the information exchange meeting on characteri- 
zation, sensors, and monitoring technologies, 18:15581 (R;US) 
WASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 
STEAM STRIPPING 
Treatment of industrial wastes by using coke, 
(IA;JP;in Japanese) 
WASTE PROCESSING PLANTS 
Effectiveness of decanter modifications on organic removal, 
18:15529 (R;US) 
Quality Assurance Program description, Defense Waste Pro- 
cessing Facility (DWPF): Revision 2, 18:15505 (R;US) 
Ruthenium volatility from the vitrification of melter feeds pre- 
pared using the Nitric Acid Flowsheet, 18:15559 (R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 
RISKIND: A computer program for calculating radiological con- 
sequences and health risks from transportation of spent 
nuclear fuel, 18:15330 (R;US) 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
A novel, integrated treatment system for coal wastewaters: 
Quarterly report, September 2, 1992—December 1, 1992, 
18:15147 (R;US) 


18:16360 





Activated sludge treatment control using a supersonic wave, 
18:14914 (IA;JP;in Japanese) 

Pressurized fluidized-bed hydroretorting of eastern oil shales: 
Progress report, September 1992—November 1992, 18:15254 
(R;US) 

WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 


WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 


WASTEFORMS 
See WASTE FORMS 


WASTES 

See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

A Remote Characterization System and a fault-tolerant tracking 
system for subsurface mapping of buried waste sites, 
18:15614 (R;US) 

WATER 
See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
WASTE WATER 

An experimental investigation of high-speed water-entry for full- 
size and scale-model pointed nose vehicles, 18:17196 (R;US) 

An overview of the Environmental Monitoring Computer Au- 
tomation Project, 18:17388 (R;US) 

Characterization of flow in fractured tuff using computerized to- 
mography, 18:15417 (R;US) 

Fog interception in conifers of the Black Forest region, 18:17256 
(RA;DE;in German) 

High-temperature pulse radiolysis facility, 18:16720 (R;CA) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO. water moder- 
ated lattices, 18:15808 (R;FR) 

[Formatior/stabilization of the water oxidizing complex: 
Polypeptide/secondary donor requirement]: Progress report, 
18:15716 (R;US) 

WATER CHEMISTRY 

Coolant technology of water cooled reactors. V. 1: Chemistry of 
primary coolant in water cooled reactors, 18:15832 (R;XA) 

Development of a computer program for the determination of 
CaCOsz precipitation level using the Langellier Index and pre- 
cipitation potential, 18:17424 (R;IL;In Hebrew) 

WATER COOLANT 

See WATER 


WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 


WATER COOLED REACTORS 
See also ATR REACTOR 
AQUEOUS HOMOGENEOUS REACTORS 
BWR TYPE REACTORS 
HCLWR TYPE REACTORS 
HWLWR TYPE REACTORS 
LWGR TYPE REACTORS 
MAPLE TYPE REACTORS 
OSIRIS REACTOR 
PWR TYPE REACTORS 
Advanced Light Water Reactor Plants System 80+™ Design 
Certification Program: Annual progress report, October 1, 
1991—September 30, 1992, 18:15819 (R;US) 
Aging management of major light water reactor components, 
18:15858 (RA;US) 
Coolant technology of water cooled reactors. V. 3: Activity trans- 
port mechanisms in water cooled reactors, 18:15834 (R;XA) 


WAVEGUIDES 


Progress in development and design aspects of advanced water 
cooled reactors: Proceedings of a technical committee meet- 
ing held in Rome, 9-12 September 1991, 18:16108 (R;XA) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

Comparative investigation on the potential use of Wadden Sea 
organisms of different trophic levels for trend monitoring of se- 
lected heavy metals and polychlorinated biphenyls. Short 
version, 18:17599 (R;DE;In German) 

Phase 2 sampling and analysis plan, Quality Assurance Project 
Plan, and environmental health and safety plan for the Clinch 
River Remedial Investigation: An addendum to the Clinch 
River RCRA Facility Investigation plan: Energy Systems Envi- 
ronmental Restoration Program; Clinch River Environmental 
Restoration Program, 18:17410 (R;US) 

Testing and evaluation of the reproduction test on fish (Level 2 
Chemicals Act). Pt. 1. Laboratory comparative growth test 
with the zebrafish for six weeks. Final report, 18:17598 
(R;DE;in German) 

WATER POLLUTION CONTROL 

Environmental priority action programme for 
Leningrad Region, Karelia and Estonia: 
18:15262 (R;Fl) 

WATER QUALITY 

Regarding water quality criteria for metals: Basis for determin- 
ing remedial measures for seepage of metals from coal ash 
deposits, 18:16249 (R;SE;In Swedish) 

WATER TREATMENT 

See also STEAM STRIPPING 

H2O_TREAT users’ manual: An aid for evaluating water treat- 
ment requirements for aquifer thermal energy storage 
systems, 18:16175 (R;US) 

WATER VAPOR 

Study of gas flow pattern in coke oven charge. Part 2, 18:15073 

(IA;JP;In Japanese) 
WATER WAVES 
Selected results from LLNL-Hughes RAR for West Coast Scot- 
land Experiment 1992, 18:17183 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 

A novel approach to modeling unstabie EOR displacements: 
Quarterly report, October 1992—December 1992, 18:15210 
(R;US) 

Green River Basin Formation water flood demonstration project, 
Uinta Basin, Utah: Quarterly technical progress report, Octo- 
ber 21—December 31, 1992, 18:15215 (R;US) 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, September 22, 1992— 
December 22, 1992, 18:15213 (R;US) 

WATERSHEDS 

Measurement of water bodies area by remote sensing, 
18:15707 (R;IT) 

Third annual Walker Branch watershed research symposium: 
Programs and abstracts, 18:17306 (R;US) 

WAVE PROPAGATION 
The wave, the cylinder, and the plate, 18:17754 (R;US) 
WAVEGUIDES 

About excitation of round waveguide by a point current source, 
18:17732 (R;UA;In Russian) 

Asymptotic expressions for regular Green functions of a round 
cylindrical screen, 18:17736 (R;UA;In Russian) 

Dispersion of plasma waves in a finite magnetic field (w4>wp), 
18:18444 (R;UA;In Russian) 

Electrodynamics of helical 
(R;UA;In Russian) 

Linear antenna of an arbitrary orientation and position in cylin- 
dric screen, 18:17733 (R;UA;In Russian) 

Regular tensor Green functions of the round waveguide, 
18:17734 (R;UA;In Russian) 

Solutions of the 2-D Helmoholtz equation for optical waveg- 
uides: Semi-analytical and numerical variational approaches, 
18:17737 (R;XA) 


Leningrad, 
Synthesis report, 


plasma structures, 18:16901 
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WAVES (SHOCK) 


WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 
Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, December 1, 1992—February 28, 1993, 
18:15069 (R;US) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 
The functional dependence of trajectory dispersion on initial 
condition errors, 18:17192 (R;US) 
WEAR 
Report of the IAEA consultants’ meeting on real-time nonde- 
structive monitoring of wear and corrosion using the thin layer 
activation technique, 18:15653 (R;XA) 
WEAR RESISTANCE 
lon-beam-assisted deposition of 
18:16535 (R;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
Gauge boson production in e*e~-collisions at high energies, 
18:17907 (RA;DE) 
Loop induced Higgs couplings, 18:17852 (RA;DE) 
Numerical results for ete — WtW-, 18:17909 (RA;DE) 
Oblique radiative corrections from Majorana neutrinos, 
18:17860 (R;DE) 
Radiative corrections to ete — ZH, 18:17903 (RA;DE) 
Standard mode! without Higgs particles, 18:17876 (R;XA) 
The BESS model, 18:17927 (RA;DE) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Development of an updated pinch-welding capability: Final re- 
port, 18:16765 (R;US) 
Life testing of a low voltage air circuit breaker, 18:15859 (RA;US) 
Orientation dependency of mechanical properties of 1950's vin- 
tage Type 304 stainless steel weldment components before 
and after low temperature neutron irradiation, 18:16510 (R;US) 
The rupture strength of dissimilar joints in high temperature, 
18:16507 (R;SE;In Swedish) 
Visit to Hanford Works trip report, 18:15273 (R;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Health and Safety Plan for operations performed for the New Pro- 
duction Reactor drilling program: Revision A, 18:16103 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Development of natural gas from multiple geologic strata, 
18:15242 (R;US) 
WESTERN REGION 
See USA 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 
Characterization of the geochemical and physical properties of 
wetiand soils on the Savannah River Site: Field sampling ac- 
tivities: Final report, 18:17401 (R;US) 
Pipeline corridors through wetlands, 18:15246 (R;US) 
WEYL FIELD 
See WEYL UNIFIED THEORY 
WEYL UNIFIED THEORY 
S' x S? as a bag membrane and its Einstein-Weyl geometry, 
18:17872 (R;XA) 
WHEAT 
New advances of wheat mutation breeding in Heilongjiang 
Province, 18:17477 (R;CN;In Chinese) 
Studies on radiation induced mutation of pollen, ovary and plant 
of wheat, 18:17476 (R;CN;In Chinese) 


wear-resistant coatings, 
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WHISKERS 
Nuclear magnetic resonance imaging, 18:16606 (RA;US) 
WIGGLER MAGNETS 
Beam Emittance 
Spectral character of optimized undulator insertion devices for 
the synchrotron x-ray source at Argonne, 18:16920 (RA;US) 
Spectral characteristics of insertion device sources at the ad- 
vanced photon source, 18:16926 (RA;US) 
Spectral properties of segmented undulators for the 7-GeV ad- 
vanced photon source, 18:16924 (RA;US) 
The effect of random field errors on the radiation spectra of se- 
lected APS undulators, 18:16923 (RA;US) 
Brightness 
Generalized Bessel functions of Amnger type and applications 
to physical problems, 18:16891 (R;IT) 
Linear undulator brightness: Inclusion of low energy corrections 
and of betatron motion, 18:16885 (RA;IT) 
Spectral character of optimized undulator insertion devices for 
the synchrotron x-ray source at Argonne, 18:16920 (RA;US) 
Spectral properties of segmented undulators for the 7-GeV ad- 
vanced photon source, 18:16924 (RA;US) 
Comparative Evaluations 
Comparison of planar helical undulator designs for spear beam- 
line five, 18:17032 (R;US) 
Computer Calculations 
Results of design calculations for the modulator of the crossed 
field undulator device, 18:16929 (RA;US) 
Spectral properties of segmented undulators for the 7-GeV ad- 
vanced photon source, 18:16924 (RA;US) 
Design 
A_rapidly-modulated variable-polarization crossed-undulator 
source, 18:16930 (RA;US) 
Desing considerations for a fast modulator in a ‘crossed undula- 
tor’, 18:16931 (RA;US) 
Insertion device and beam line plans for the advanced photon 
source, 18:16919 (RA;US) 
Performance of a hard x-ray undulator at CHESS (invited), 
18:16921 (RA;US) 
Results of design calculations for the modulator of the crossed 
field undulator device, 18:16929 (RA;US) 
Soft x-ray undulator for the U5 beamline at NSLS, 18:16922 
(RA;US) 
Frequency Range 
Power distribution from 
18:16927 (RA;US) 
Modulation 
A rapidly-modulated variable-polarization crossed-undulator 
source, 18:16930 (RA;US) 
Desing considerations for a fast modulator in a ‘crossed undula- 
tor’, 18:16931 (RA;US) 
Performance 
The effect of random field errors on the radiation spectra of se- 
lected APS undulators, 18:16923 (RA;US) 
Performance Testing 
Performance of a hard x-ray undulator at CHESS (invited), 
18:16921 (RA;US) 
Tapering of the CHESS-APS undulator: Results and modelling, 
18:16932 (RA;US) 
Polarization 
A rapidly-modulated variable-polarization crossed-undulator 
source, 18:16930 (RA;US) 
Desing considerations for a fast modulator in a ‘crossed undula- 
tor’, 18:16931 (RA;US) 
Power Density 
Power distribution from insertion device synchrotron x-ray 
sources, 18:16925 (RA;US) 
Power distribution from insertion device x-ray sources, 
18:16927 (RA;US) 
Procurement 
Procurement history of the hybrid undulator for the U-5 beam line 
at the national synchrotron light source, 18:16928 (RA;US) 
Radiation Flux 
Spectral characteristics of insertion device sources at the ad- 
vanced photon source, 18:16926 (RA;US) 


insertion device x-ray sources, 





Spatial Distribution 
Power distribution from insertion device x-ray sources, 
18:16927 (RA;US) 
Specifications 
Procurement history of the hybrid undulator for the U-5 beam line 
at the national synchrotron light source, 18:16928 (RA;US) 
Review of insertions in synchrotron ligtht sources, 18:16887 
(RA;IT) 
Undulator A characteristics and specifications, 18:16973 (R;US) 
Wiggler A characteristics and specifications, 18:16976 (R;US) 
Standardization 
Insertion device and beam line plans for the advanced photon 
source, 18:16919 (RA;US) 
Tuning 
Spectral characteristics of insertion device sources at the ad- 
vanced photon source, 18:16926 (RA;US) 
Tapering of the CHESS-APS undulator: Results and modelling, 
18:16932 (RA;US) 
Undulator tunability and synchrotron ring-energy, 18:17037 
(RA;US) 
WIND 
Hjardemaal experiment data report, 18:15743 (R;DK) 
Mesoscale atmospheric modeling for emergency response, 
18:17299 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 
Annual report for the wind power research programme at IFE, 
18:15742 (R;NO;In Norwegian) 
Future prospects for renewable energy sources in a global 
frame, 18:15712 (R;AT) 
WIND POWER INDUSTRY 


Exposition concerning small windmills: List of relevant publica- 
tions, 18:15740 (R;DK;In Danish) 
WIND POWER PLANTS 
Wind energy in Europe, 18:15736 (R;IT) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 


Nibe windmills: Reconstruction and renovation 1989-1992, 
18:15741 (R;DK;In Danish) 
WINDING MACHINES 
Advanced winding machine development at Sandia National 
Laboratories, 18:16777 (R;US) 
WINDOWS 
Calculation of wiggler spectrum and its absorption in media, 
18:16934 (RA;US) 
Filter and window assemblies for high power insertion device 
synchrotron radiation sources, 18:16937 (RA;US) 
Mechanical safety subcommittee guideline for design of thin 
windows for vacuum vessels: Revised, 18:16993 (R;US) 
On diamond windows for high power synchrotron x-ray beams, 
18:16941 (RA;US) 
WINDSCALE REPROCESSING PLANT 
See SELLAFIELD REPROCESSING PLANT 
WIPP 
A comparison of geostatistically-based inverse techniques for 
use in performance assessment analyses at the WIPP site re- 
sults from the Test Case No. 1, 18:15455 (R;US) 
An evaluation of air effluent and workplace radioactivity monitor- 
ing at the Waste Isolation Pilot Plant, 18:15359 (R;US) 
Conceptual structure of performance assessments conducted 
for the Waste Isolation Pilot Plant, 18:15456 (R;US) 
Multipass mining sequence room closures: In situ data report: 
Waste Isolation Pilot Plant (WIPP) Thermal/Structural Interac- 
tions Program, 18:15451 (R;US) 
Regulatory issues for WIPP long-term compliance with EPA 40 
CFR 191B and 268, 18:15461 (R;US) 
Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 10, Revision 3, 18:15389 (R;US) 


WPPSS NUCLEAR PROJECT NO. 1 


Status of WIPP compliance with EPA 40 CFR 191B, December 
1992, 18:15462 (R;US) 
Test Room Stability Plan, 18:15390 (R;US) 
The use of formal and informal expert judgments when interpret- 
ing data for performance assessments, 18:15453 (R;US) 
WNP-1 REACTOR 
Topical report: LWNPR balance of plant, 18:16081 (R;US) 
WOLFRAM 
See TUNGSTEN 
WOMEN 
Third annual women in science and technology conference, 
18:18535 (R;US) 
wooD 
Computer simulation of non-steady state moisture diffusional 
flow in wood, 18:16635 (R;XA) 
Experimental study of non-steady state moisture diffusional flow 
in wood, 18:16634 (R;XA) 
Instruments and methods for measuring of moisture content in 
wood fuel, 18:15693 (R;SE;In Swedish) 
Molecular organization in the native state of woody tissue: Stud- 
ies of tertiary structure using the Raman microprobe Solid 
State ‘°C NMR and biomimetic tertiary aggregates: Progress 
report, July 1, 1989—June 30, 1992, 18:15692 (R;US) 
The dissolution of granulated wood ash in forest soils, 18:15703 
(R;SE;In Swedish) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Wood stove usage patterns, 18:16346 (RA;US) 
WOOD BURNING FURNACES 
Pollutant emissions of commercial and industrial wood furnaces: 
Registration of the state of engineering and possibilities to re- 
duce emissions, 18:15694 (RA;DE;in German) 
WOOD FUELS 
BIOFLEX. A geographical information system for the analysis of 
regional biofuel markets: Example: The County of Vaester- 
botten, 18:15698 (R;SE;In Swedish) 
Biofuel refinement or flue gas condensation in connection with 
cogeneration, 18:15690 (R;SE;In Swedish) 
Effects of minimum log diameter on wood fuel volumes, 
18:15672 (R;SE;In Swedish) 
Environmental effects from drying of biomass, 
(R;SE;in Swedish) 
From farm land to electricity, 18:16274 (R;SE;in Swedish) 
Northeast Regional Biomass Program: Ninth year, Fourth quar- 
terly report, July-September 1992, 18:15668 (R;US) 
The INGA-project, 18:15695 (R;SE;In Swedish) 
Wood fuel in Sweden 1800-1990 - consumption and price 
trends, 18:15699 (R;SE;in Swedish) 
WOOD STOVES 
See WOOD BURNING APPLIANCES 
WOOD WASTES 
Calculations of nutrient balances and nitrogen losses through 
whole tree harvesting, 18:15701 (R;SE;In Swedish) 
Compression of forest residues, 18:15700 (R;SE;in Swedish) 
Utilization of non-commercial wood from operations for energy 
forestry, 18:15681 (R;SE;in Swedish) 
WOOD-FUEL POWER PLANTS 
Procurement and handling of biofuel for a combined heat and 
power plant at Skoevde, 18:15697 (R;SE;In Swedish) 
WORCESTER POLYTECHNIC INSTITUTE POOL REACTOR 
See WPIR REACTOR 
WORK HARDENING 
See STRAIN HARDENING 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WPIR REACTOR 
Control console replacement at the WPI! Reactor: [Final report], 
18:16053 (R;US) 
WPPSS NUCLEAR PROJECT NO. 1 
See WNP-1 REACTOR 


18:15689 
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WWER TYPE REACTORS 


WWER TYPE REACTORS 
See also LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
MOCHOVCE-1 REACTOR 
WWER-5 REACTOR 
Nodal methods for WWER core analysis, 18:15849 (RA;XA) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-5 REACTOR 
The program system KARATE, 18:15848 (RA;XA) 
WWER-500 REACTOR 
See WWER-5 REACTOR 
WYOMING 
Integration of the geological/engineering model with production 
performance for Patrick Draw Field, Wyoming, 18:15222 
(R;US) 


X 


X RADIATION 
See aiso HARD X RADIATION 
SOFT X RADIATION 
Characteristics of the 7-GEV advanced photon source: A guide 
for users, 18:16861 (RA;US) 
Radiation mutagenesis from molecular and genetic points of 
view, 18:17535 (R;US) 
The fabrication and characterization of replicated and lacquer 
coated grazing, 18:17695 (RA;US) 
Undulator tunability and synchrotron ring-energy, 18:17037 
(RA;US) 
X-1935 MESONS 
Further study of the X(1910) meson, 18:17963 (R;RU;In Russian) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Programmable CCD imaging system for synchrotron radiation 
studies, 18:16960 (RA;US) 
X-RAY DIFFRACTION 
Mechanical and thermal properties of physically-blended-plastic 
films, 18:18232 (1;JO) 
X-ray diffraction and absorption spectroscopic studies on plastic 
sheets used in green houses, 18:18230 (1;JO) 
X-ray diffraction and mechanical properties studies on Keviar-49 
fibres, 18:18228 (1;JO) 
X-ray diffraction study of the fine structure of twaron fibres in the 
temperature range 75° kelvin - 950° kelvin, 18:18231 (i;JO) 
X-RAY DIFFRACTOMETERS 
Application of the X-ray diffractometer DRON to the study of 
long period structures, 18:18152 (R;RU;In Russian) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
X-RAY TUBES 
APS X-ray Optics Fabrication and Characterization Facility, 
18:16975 (R;US) 
X-RAY FLUORESCENCE ANALYZERS 
A guide for approval of x-ray fluorescence analysis devices, 
18:15651 (R;CA;In French) 
Design of a pulsed x-ray system for fluorescent lifetime mea- 
surements with a timing accuracy of 109 ps, 18:17124 (R;US) 
X-RAY LASERS 
Temperature determination in x-ray laser plasmas by Thomson 
scattering, 18:16855 (R;US) 
Workshop on scientific applications of short wavelength coher- 
ent light sources, 18:16871 (R;US) 
X-RAY RADIOGRAPHY 
Properties of Csl-based gaseous secondary emission X-ray 
imaging detectors, 18:17158 (R;IL) 
X-RAY SOURCES 
Beam Emittance 
Spectral character of optimized undulator insertion devices for 
the synchrotron x-ray source at Argonne, 18:16920 (RA;US) 
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Spectral characteristics of insertion device sources at the ad- 
vanced photon source, 18:16926 (RA;US) 
Spectral properties of segmented undulators for the 7-GeV ad- 
vanced photon source, 18:16924 (RA;US) 
Brightness 
Spectral character of optimized undulator insertion devices for 
the synchrotron x-ray source at Argonne, 18:16920 (RA;US) 
Spectral properties of segmented undulators for the 7-GeV ad- 
vanced photon source, 18:16924 (RA;US) 
Computer Calculations 
Spectral properties of segmented undulators for the 7-GeV ad- 
vanced photon source, 18:16924 (RA;US) 
Design 
A rapidly-modulated variable-polarization crossed-undulator 
source, 18:16930 (RA;US) 
Desing considerations for a fast modulator in a ‘crossed undula- 
tor’, 18:16931 (RA;US) 
Performance of a hard x-ray undulator at CHESS (invited), 
18:16921 (RA;US) 
Frequency Range 
Power distribution from 
18:16927 (RA;US) 
Modulation 
A rapidly-modulated variable-polarization crossed-undulator 
source, 18:16930 (RA;US) 
Desing considerations for a fast modulator in a ‘crossed undula- 
tor’, 18:16931 (RA;US) 
Performance Testing 
Performance of a hard x-ray undulator at CHESS (invited), 
18:16921 (RA;US) 
Tapering of the CHESS-APS undulator: Results and modelling, 
18:16932 (RA;US) 
Polarization 
A rapidly-modulated variable-polarization crossed-undulator 
source, 18:16930 (RA;US) 
Desing considerations for a fast modulator in a ‘crossed undula- 
tor’, 18:16931 (RA;US) 
Power Density 
Power distribution from insertion device synchrotron x-ray 
sources, 18:16925 (RA;US) 
Power distribution from insertion device x-ray sources, 
18:16927 (RA;US) 
Radiation Flux 
Spectral characteristics of insertion device sources at the ad- 
vanced photon source, 18:16926 (RA;US) 
Spatial Distribution 
Power distribution from 
18:16927 (RA;US) 
Tuning 
Spectral characteristics of insertion device sources at the ad- 
vanced photon source, 18:16926 (RA;US) 
Tapering of the CHESS-APS undulator: Results and modelling, 
18:16932 (RA;US) 
X-RAY SPECTROMETERS 
Performance analysis of high-power 
monochromators, 18:16948 (RA;US) 
Program-apparatus complex for investigation of x- and y- 
radiations generated by relativistic electrons in crystals, 
18:17118 (R;UA;In Russian) 
X-RAY SPECTROSCOPY 
High resolution near edge x-ray spectroscopy, 18:18173 (R;US) 
Spatial resolution in depth-controlled surface sensitive x-ray 
techniques, 18:16968 (RA;US) 
Undulator SpectroMicroscopy Facility at the Advanced Light 
Source: Annual report 1992, 18:17167 (R;US) 
X-RAY TUBES 
Remote 1-MeV flash x-ray head experiment: 
18:15656 (R;US) 
XENON 
Optical pumping and xenon NMR, 18:18182 (R;US) 
XENON 131 TARGET 
Intensity of the neutron emission from nuclei, induced by high 
energy hadronic projectiles, 18:18117 (R;RU) 


insertion device x-ray sources, 


insertion device x-ray sources, 


synchrotron x-ray 


Final report, 





Neutron emission from target nuclei induced by high energy 
hadronic projectiles, 18:18115 (R;RU) 
XENON IONS 
lonic classification of Xe laser lines: A new approach through 
time resolved spectroscopy, 18:18181 (R;XA) 
XUV 
See EXTREME ULTRAVIOLET RADIATION 
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See BARYONS 

Y-12 PLANT 

Disposal of United Nuclear Company materials at the Y-12 
Plant, 18:15566 (R;US) 

Remediation of groundwater containing radionuclides and 
heavy metals using ion exchange and the AlgaSORB® 
biosorbent system: Final report, 18:15586 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 1, Main report, 18:16218 (R;US) 

Task Group report to the Assistant Secretary for Environment, 
Safety and Health on oversight of chemical safety at the De- 
partment of Energy: Volume 2, Appendices, 18:16219 (R;US) 

Y-12 Environmental Restoration Remedial Action Surveillance 
and Maintenance program plan, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee: Environmental Restoration Program, 
18:15629 (R;US) 

YANG-MILLS THEORY 

Determination of the running coupling in the SU(2) Yang-Mills 
theory from first principles, 18:17771 (R;DE) 

Nonrenormalizability of the topological charge as a result of the 
index theorem for the inverse propagator of gluon, 18:17841 
(R;RU) 

On the algebraic structure of covariant anomalies and covariant 
Schwinger terms, 18:17843 (R;AT) 

One-loop superfield effective action for the D=4 topological 
Yang-Mills theory, 18:17840 (R;RU) 

Saddle point solutions in Yang-Mills-dilaton theory, 18:17846 
(R;AT) 

YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YIELDS 

Association of coal extracts, 18:14885 (IA;JP;in Japanese) 

Effects of heating-rates on pyrolytic properties of coals, 
18:14967 (IA;JP;in Japanese) 

Studies on the catalysts for coal liquefaction.: Specific be- 
haviours of coals of different ranks in their hydrogenolysis 
reactions catalyzed by various kinds of catalysts, 18:14965 
(IA;JP;In Japanese) 

YTTERBIUM 170 

Application of the -+-y-coincidences method with summation of 
amplitudes of coinciding pulses to investigate radioactive nu- 
clei decay schemes. The scheme of +-transitions in 17°Lu — 
170Vb decay, 18:18055 (R;RU;In Russian) 

YTTERBIUM COMPOUNDS 

Giant exchange fields and reduced moments in Yb Kondo Iat- 

tices, 18:18221 (R;FR) 
YTTRIUM 89 
Activation analysis of yttrium in rare earth ores using 15 MeV 
bremsstrahlung, 18:16689 (R;VN) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 
YTTRIUM COMPOUNDS 

See also YTTRIUM OXIDES 

Radiation-acoustic investigation of YBapCu,07 superconduct- 
ing state, 18:18273 (IA;RU;in Russian) 

YTTRIUM OXIDES 

Effects of composition on sintering of current interconnects in 
SOFC, 18:16313 (R;US) 

Physical analytics of high-temperature superconductors. Final 
report, 18:18351 (1;DE;in German) 


ZIRCON 


Sol-gel preparation of ion-conducting ceramics for use in thin 
films, 18:16309 (R;US) 

Thermochemical investigations into the system Y-Ba-Cu-O. Fi- 
nal report, 18:16550 (i;DE;In German) 

Thermodynamic study contribution of U-Fe and U-Ga alloys by 
high temperature mass spectroscopy, and of the wetting of yt- 
trium oxide by uranium, 18:16459 (R;FR;In French) 

X-ray and neutron diffraction experiments on high-TC- 
superconductors. Final report, 18:16548 (1;DE;in German) 

YUCCA MOUNTAIN 

Boron adsorption on hematite and clinoptilolite, 18:17606 (R;US) 

Comparison of predicted far-field temperatures for discrete and 
smeared heat sources, 18:15459 (R;US) 

implications of stability analysis for heat transfer at Yucca Moun- 
tain, 18:15464 (R;US) 

influence of deterministic geologic trends on spatial variability of 
hydrologic properties in volcanic tuff, 18:15457 (R;US) 

Recent developments in stochastic modeling and upscaling of 
hydrologic properties in tuff, 18:15458 (R;US) 

The analysis of repository-heat-driven hydrothermal flow at 
Yucca Mountain, 18:15481 (R;US) 

The results of near-field thermal and mechanical calculations of 
thermal loading schemes (Yucca mountain project), 18:17611 
(R;US) 

Transport of neptunium through Yucca Mountain tuffs, 18:15418 
(R;US) 

YUKON TERRITORY 
Radiogenic age and isotopic studies: Report 3, 18:17333 (R;CA) 
Radiogenic age and isotopic studies: Report 4, 18:17334 (R;CA) 


Z 


Z NEUTRAL BOSONS 
A study of jet rates and measurement of ag at the Z° reso- 
nance, 18:17997 (R;US) 
Effects of additional isoscalar vector bosons in e+e~ —ff-bar pro- 
cesses at the TRISTAN and LEP energies, 18:18014 (R;RU) 
identification of electrons from semileptonic b quark decays. De- 
termination of 'sub(banti b)/Thag at the Z° resonance with the 
OPAL detector, 18:17053 (R;DE;in German) 
ZEA MAYS 
See MAIZE 
ZENER DIODES 
See JUNCTION DIODES 
ZEOLITES 
Electron transfer reactions in microporous solids: Progress re- 
port, September 1990—January 1993, 18:15718 (R;US) 
Selective catalytic reduction of nitrogen monoxide with ammonia 
under periodically changing reaction conditions using a zeo- 
lite catalyst, 18:17265 (RA;DE;In German) 
ZERO POWER REACTORS 
See also IFR REACTOR 
NEPTUNE REACTOR 
Theoretical bases and possibilities of program BRASIER for ex- 
perimental data fitting and management, 18:16050 (R;CU;In 
Spanish) 
ZINC BASE ALLOYS 
Characterization of a copper-modified Zn-Al eutectoid alloy., 
18:16471 (I;MX;In Spanish) 
ZINC COMPOUNDS 
See also ZINC PHOSPHATES 
Hot gas desulfurization with sorbents containing mixed metal 
oxides, 18:15747 (R;US) 
ZINC PHOSPHATES 
Advanced zinc phosphate conversion and pre-ceramic polymet- 
allosiloxane coatings for corrosion protection of steel and 
aluminum, and characteristics of polyphenyletheretherketone- 
based materials: Final report, 18:16429 (R;US) 
ZIRCON 
Fission track dating of zircon: a multichronometer, 18:16657 
(R;FR) 
Temperature and ion-mass dependence of amorphization dose 
for ion beam irradiated zircon (ZrSiO4), 18:16645 (R;US) 
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ZIRCONIUM 
Magnetic properties of Dy/Zr multilayers, 18:16433 (R;FR) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
Dimensional, microstructural and compositional stability of metal 
fuels: Final performance report, 18:15906 (R;US) 
ZIRCONIUM BASE ALLOYS 
Corrosion of zirconium alloys in nuclear power plants, 18:15785 
(R;XA) 
ZIRCONIUM CARBIDES 
Material science experience gained from the space nuclear 
rocket program: Insulators, 18:16639 (R;US) 
Radiation resistance of carbide based fuel materials, 18:16555 
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ZIRCONIUM COMPOUNDS 
See also ZIRCONIUM CARBIDES 
ZIRCONIUM OXIDES 
Studies on inorganic exchanger: 
18:16691 (R;IN) 


Zirconium antimonate, 
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Elastic properties and adherence of thin films and coatings, 
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lon-beam-assisted deposition of wear-resistant coatings: [Semi- 
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9301 18:16410 See DOE/ER/61010—-002 
ASIPP- 

0012. 18:18332 See CNIC—00326 

0027. 18:18239 See CNIC—00511 

0028. 18:18370 See CNIC—00569 

0029. 18:18371 See CNIC—00576 

0030. 18:18372 See CNIC—00577 

0031. 18:18568 See CNIC—00599 

BARC- 
1992/E/004 18:15880 | OSTI; NTIS (US Sales Only); INIS 
1992/E/008 18:16978 | OSTI; NTIS (US Sales Only); INIS DE93612205 
1992/E/010 18:17050  OSTI; NTIS (US Sales Only); INIS DE93616642 
1992/E/011 18:16045  OSTI; NTIS (US Sales Only); INIS DE93618509 
1992/E/012 18:16001  OSTI; NTIS (US Sales Only); INIS DE93619423 
1992/E/013 18:16691 OSTI; NTIS (US Sales Only); INIS DE93616008 
1992/E/014 18:16046 | OSTI; NTIS (US Sales Only); INIS DE93618510 
1992/E/015 18:18564 | OSTI; NTIS (US Sales Only); INIS DE93618627 
1992/E/016 18:15881 | OSTI; NTIS (US Sales Only); INIS DE93618497 
1992/E/017 18:15882  OSTI; NTIS (US Sales Only); INIS DE93618498 
1992/P/001 18:18365 OSTI; NTIS (US Sales Only); INIS DE93618800 
1992/P/002 18:16724 | OSTI; NTIS (US Sales Only); INIS DE93618012 
( 
( 


DE93010301 


DE93008652 
DES3008651 
DE93008650 


DE93004848 
DE93004849 


DE93006799 


DE93618496 


1992/P/003 18:18220 OSTI; NTIS (US Sales Only); INIS DE93618888 
1992/P/004 18:17498 | OSTI; NTIS (US Sales Only); INIS DE93618234 
BGS-TR-WE- 


91/7 18:17302  OSTI; NTIS (US Sales Only); INIS 
BGS-WE- 
90/45. 18:15360 See DOE-HMIP-RR-91/005 
91/16. 18:15361 See DOE-HMIP-RR-91/050-(Pt.2) 
91/16. 18:15365 See DOE-HMIP-RR-92.050-(Pt.1) 
91/16. 18:15366 See DOE-HMIP-RR-92/050-(Pt.3) 


DE93611270 
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Report 
Number 


BICM-— 
0002. 
0003. 

BINE- 
0014. 
0016. 
0018. 

BIO- 
4693 

BN-SA-— 


3675-HEDR 


BNL- 
48042 
48089 
48106 
48126 
48127 
48146 
48152 
48163 
48164 
48199 
48228 
48254 
48323 
48343 
48381 
48406 
48446 
48449 
48455 
48457 
48477 


48487 
48488 
48495 
48506 
48560 
48565 
52347 
52351 
52357 


70234 
70255 
70262 
70298 
70302 


BNL-NUREG-— 


48034 
48150 
48242 


BONN-HE- 


92-35 
92-38 
BONN-IR- 
92-38 
92-40 
92-46 
92-52 
BP- 
181E 
BRCNS— 
0001. 
BSPEH-— 
0005. 
BfS-ST- 
2/92 
CAN/CSA-— 


Abstract 
Number 


18:17064 
18:15269 


18:15926 
18:15818 
18:17162 


18:16831 
18:17499 


18:18173 
18:16617 
18:16429 
18:16979 
18:15162 
18:16655 
18:16980 
18:16864 
18:18328 
18:18329 
18:15943 
18:17766 
18:17451 
18:16831 
18:15206 
18:15239 
18:17224 
18:18076 
18:16872 
18:17051 
18:17439 


18:16716 
18:18174 
18:16832 
18:17052 
18:15207 
18:16865 
18:17225 
18:16857 
18:16088 


18:18565 
18:18025 
18:18330 
18:16520 
18:17898 


18:15959 
18:16089 
18:16090 


18:17767 
18:17768 


18:17053 
18:17899 
18:18077 
18:17619 
18:16030 
18:16092 
18:17505 


18:17301 


Source of 
Availability 


See CNIC—00564 

See CNIC—00570 

See CNIC—00491 

See CNIC—00559 

See CNIC—00606 

See BNL-48343 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
See CNIC—00589 


See CNIC—00557 


OST}; NTIS (US Sales Only); 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS 
INIS 


INIS 
INIS 
INIS 
TS 


INIS 


INIS 


-_ 


eee eee ek wk wt ot ott ott 


mmmmmmmmm MMM MMMM MMMMMmmmmmmmmm m 


mmm mmmmm 
a. ie ins © i ee ee 
88888 88SSSESBSE 


—_~ | 
© 0 © 
ooo 


Order 
Number 


DE93006307 


DE93003471 
DE93009794 
DE93008717 
DE93008059 
DE93005577 
DE93005587 
DES93008058 
DE93008056 
DE93005579 
DES93006651 
DE93006387 
DE930057 11 
DE93006647 
DE93007274 
DES3009026 
DE93009259 
DES93007281 
DE93008054 
DE93008060 
DE93009332 
DES3006673 


DE93006670 
DE93006671 
DE93007276 
DE93009350 
DE93009878 
DES3009360 
DE93008898 
DES93008897 
DE93008899 


DES93009775 
DE93009737 
DE93008782 
DE93008939 
DE93008938 


DE93004651 
DES3005589 
DE93007278 


DE93774829 
DES93774828 


DE93780240 
DE93774827 
DE93774825 
DE93774826 


DE93614241 


DE93774681 


CAN/CSA- 


Distribution 
Category 


N285.0-M91 18:15883  OSTI; NTIS (US Sales Only); INIS DE93612448 
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CAN/CSA- 


Report 
Number 


N288.2-M91 
CANMET-SP- 
91-2E 
CDM/LSO-LA- 
55 
CEA-CONF- 
10809(Rev.) 


11086 
11088 
11089 
11090 
11091 
11124 
11125 
11126 
11127 
11128 
11129 
11130 
11132 
11133 
11134 
11135 
11136 
11154 
11155 
11156 
11157 
11158 
11159 
11160 
11165 
11166 
11187 
11188 
11189 
11205 
CEA-DAPNIA- 
92-01 
CEA-DAPNIA-SPP- 


CEA-DAPNIA-SPhN— 
92-06 
92-07 
92-08 
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Abstract 
Number 


18:16031 
18:15567 
18:16692 


18:16618 
18:18136 
18:15807 
18:15905 
18:18566 
18:15346 
18:15347 
18:16656 
18:17685 
18:18474 
18:16741 

18:17164 
18:17160 
18:15294 
18:15348 
18:15295 
18:15944 
18:16786 
18:18475 
18:16430 
18:16619 
18:18331 

18:16431 

18:16432 
18:15865 
18:16047 
18:16048 
18:16091 

18:16742 
18:15296 
18:16433 
18:16434 
18:16435 
18:16787 
18:16788 
18:15945 
18:15866 
18:16002 
18:15917 
18:15808 
18:16789 
18:18137 
18:16521 

18:16816 
18:16657 
18:16693 
18:15641 

18:16049 
18:17054 
18:18360 
18:17686 
18:18221 

18:15349 


18:17055 


18:18080 
18:17900 
48:18081 
18:17057 
18:18082 


18:18026 
18:17056 
18:18078 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Saies Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
); 
); 


; 
); 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); iNIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only) 

NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


); 
); 
; 
); 


NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE93611715 
DE93614210 
DE93614160 


DE93611242 
DE93613519 
DE93614374 
DE93612477 
DE93619644 
DE93612715 
DE93612716 
DE93610686 
DE93613000 
DE93613810 
DE93612142 
DE93612674 
DE93612708 
DE93610898 
DE93612717 
DE93610899 
DE93612255 
DES93614298 
DE93613803 
DE93610972 
DE93611244 
DE93613986 
DE93611025 
DE93610992 
DE93617520 
DE93617526 
DE93617527 
DE93618448 
DE93617439 
DE93618048 
DE93618070 
DE93617192 
DE93617193 
DE93617426 
DE93617427 
DE93617467 
DE93618494 
DE93618416 
DE93617528 
DE93617498 
DE93618348 
DE93618755 
DE93617209 
TI93759518 

DE93617962 
DE93617171 
DE93618623 
DE93618511 
DE93618527 
DE93618915 
DE93618669 
DE93618889 
DE93619577 


DE93619515 


DE93618728 
DE93617707 
DE93618726 
DE93618528 
DE93618736 


DE93618702 
DE93618532 
DE93618739 


Distribution 
Category 





Report 
Number 


92-09 
CEA-DES- 

082 

083 

095 

099 


CEA-LNS-GT- 


92-07 
92-10 
92-11 
92-12 


CEA-LNS-GT-ME- 


92-04 


CEA-LNS-Ph— 


92-18 
92-21 
92-22 
92-24 


CEA-LNS-SM- 


92-18 
CEA-N- 
2683 
2701 
2702 
2703 
2704 
2705 
2706 
2708 
CEA-R- 
5602 
5603 
5604 
5605 
5606 
5607 
5608 
5609 
5610 
5611 
5614 
5615 
5616 
5623 


CEA-SCECF- 


183 


CEA-SPhT-RA- 


1990-1992 
CEAC-R- 
6-92 
7-92 
8-92 
9-92 
CEERC— 
91-105 
CFFTP-G— 
8923 
90102 
90103 
9015 
9021 
9039 
9040 
9041 
9042 
9043 
9045 
9051 
9057 
9061 
9098 


Abstract 
Number 


18:18079 


18:15884 
18:15811 
18:15812 
18:15813 


18:16873 
18:16874 
18:16981 
18:16982 


18:16875 


18:17058 
18:18001 
18:18083 
18:16876 


18:16866 


18:18567 
18:18138 
18:15814 
18:17620 
18:18187 
18:17769 
18:17770 
18:18366 


18:16620 
18:17059 
18:16033 
18:17060 
18:16522 
18:16436 
18:17474 
18:16437 
18:15297 
18:17175 
18:17621 
18:15350 
18:16523 
18:16817 


18:15734 
18:17696 


18:15809 
18:15810 
18:16050 
18:16032 


18:16126 


18:18367 
18:18485 
18:18486 
18:18476 
18:18477 
18:18478 
18:18479 
18:18368 
18:18480 
18:18481 
18:16438 
18:16439 
18:16440 
18:18482 
18:17500 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); iINIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 


OSTI; NTIS (US Sales Only); INIS 


( ); 
OSTI; NTIS (US Sales Only); INIS 
( ); 


OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See NUREG/CR-5956 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93619929 


DE93618499 
DE93618449 
DE93618450 
DE93618451 


DE93612174 
DE93618357 
DE93618362 
DE93617461 


DE93614307 


DE93618524 
DE93613251 
DE93613420 
DE93617447 


DE93617446 


DE93612913 
DE93619953 
DE93618452 
DE93618636 
DE93618775 
DE93618685 
DE93618686 
DE93617838 


DE93611243 
DE93619466 
DE93618220 
DE93618518 
DE93618081 
DE93617191 
DE93618208 
DE93617196 
DE93617180 
DE93618543 
DE93618637 
DE93618550 
DE93618087 
DE93619562 


7193775321 
DE93616836 


DE93615328 
DE93615329 
DE93615356 
DE93618214 


DE93613683 
DE93613804 
DE93613805 
DE93613806 
DE93613811 
DE93613812 
DE93613797 
DE93613684 
DE93613798 
DE93613799 
DE93611014 
DE93611026 
DE93614177 
DE93613807 
DE93611759 


CFFTP-G- 


Distribution 
Category 
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CFFTP-G- 


Report 
Number 


91105(V.1) 
91105(V.2) 
9117 
9189 


ERA Vol. 18, No. 6 


Abstract 
Number 


18:18487 
18:18488 
18:17226 
18:17227 
18:18483 
18:18484 


18:15867 


18:18084 
18:18061 


18:15642 


18:18332 
18:18489 
18:16877 
18:18084 
18:16441 

18:18626 
18:15815 
18:17475 
18:16524 
18:15926 
18:18627 
18:18651 

18:15646 
18:17501 

18:17502 
18:16725 
18:15298 
18:15299 
18:18239 
18:18369 
18:17061 

18:15960 
18:15961 

18:18085 
18:17303 
18:17476 
18:17503 
18:17477 
18:16726 
18:15816 
18:17062 
18:16727 
18:16728 
18:17504 
18:16003 
18:17478 
18:17452 
18:15817 
18:17505 
18:16004 
18:15818 
18:16790 
18:17063 
18:17453 
18:17064 
18:18061 

18:18222 
18:17454 
18:18370 
18:15269 
18:17065 
18:15868 
18:18371 
18:18372 
18:17455 
18:16442 
18:15869 


Source of 
Availability 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


); 
); 
is 
D5 
); 
); 


OSTI; NTIS (US Sales Only); INIS 


See CNIC—00390 
See CNIC—00566 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); INIS 
); 
OSTI: NTIS (US Sales Only): INIS 
); 
); 
; 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
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(SPIE 1993 North American conference on 
smart structures and materials; Albuquerque, 
NM (United States); 1-4 Feb 1992) 

See LA-UR-92-4353 

(Progress in High Temperature Superconduc- 
tors; Houston, TX (United States); Feb 1992) 

See CEA-CONF-11156 

(6. international wire chamber conference: wire 
chambers - recent trends and alternative 
techniques; Vienna (Austria); 17-21 Feb 
1992) 

See CEA-DAPNIA-SPP-92-08 

(6. international photovoltaic science and engi- 
neering conference; New Delhi (India); 10-14 
Feb 1992) 

See ETDE-IT-93-88 

(Waste management '92; Tucson, AZ (United 
States); 1-5 Mar 1992) 

See CEA-CONF-1 1071 

See DOE/DP/48075-8 

(American Nuclear Society (ANS) topical meeting 
on advances in reactor physics; Charleston, 
SC (United States); 8-11 Mar 1992) 

See CEA-CONF-11136 

(American Institute of Chemical Engineers 
(AIChE) spring meeting; New Orleans, LA 
(United States); 29 Mar - 2 apr 1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, Illinois 60616 

(Engineering Foundation conference on pool 
and external flow boiling; Santa Barbara, CA 
(United States); 22-27 Mar 1992) 

See ETDE-IT-93-101 

(International symposium on applications of iso- 
topes and radiation in conservation of the 
environment; Karlsruhe (Germany); 9-13 Mar 
1992) 

See NINR-E001-92 

(3. European particle accelerator conference 
(EPAC-3): Accelerators for special applica- 
tions; Berlin (Germany); 24-28 Mar 1992) 

See ENEA-RT-INN—92-02 

(27. Moriond meeting: quantum chromodynam- 
ics (QCD) and high energy hadronic 
interactions; Les Arcs (France); 22-28 Mar 
1992) 

See CEA-DAPNIA-SPP-92-15 

(Workshop on harmonic oscillators; Baltimore, 
MD (United States); 25-28 Mar 1992) 

See ETDE-IT-93-72 
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18:16988 
18:16989 
18:16987 


18:16760 


18:17306 


18:15092 


18:18331 


18:17292 


Source of 
Availability 


(Interdisciplinary Conference on Dielectrics: 
properties, characterisation and applications; 
Antibes (France); 23-27 Mar 1992) 

See CEA-CONF—1 1083 

(Meeting on technology; Paris (France); 24-25 
Mar 1992) 

See CEA-LNS-SM-92-18 

(3. annual women in science and technology 
conference; Oak Ridge, TN (United States); 
5-6 Mar 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Vehicle thermal management systems meeting; 
Columbus, OH (United States); 29 Mar - 1 
apr 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(9. topical conference on high temperature 
plasma diagnostics; Santa Fe’ (Argentina); 
15-20 Mar 1992) 

See ETDE-IT—93-85 

(PSI Meeting on Accelerator Based Transmuta- 
tion; Wuerenlingen (Germany); 24-26 Mar 
1992) 

See ECN-RX-92-024 

(NAS special colloquium on physical cosmology; 
Irvine, CA (United States); Mar 1992) 

See FNAL/C—92/382-A 

(Waste management 92; Tuxcson, AR (United 
States); 1-5 Mar 1992) 

See ENEA-RT-NUCL-91-29 

(FAO/IAEA final research co-ordination meeting 
on feeding strategies for improving ruminant 
productivity in areas of fluctuating nutrient 
supply; Vienna (Austria); 30 Mar - 3 apr 1992) 

See |AEA-TECDOC-—691 

(1. Workshop on CSNI ISP 34 (Falcon); Winfrith 
(United Kingdom); 23-24 Mar 1992) 

See AEA-RS-5321 

(8. annual report of the research program for air 
prevention measures of Kernforschugszen- 
trum Karlsruhe GmbH (KfK); Karlsruhe 
(Germany); 17-19 Mar 1992) 

See KFK-PEF-94 

(4. international industrial symposium on the su- 
per collider; New Orleans, LA (United 
States); 4-6 Mar 1992) 

See FNAL/C-92/81 

See FNAL/C—92/107 

See FNAL/C-92/122 

See FNAL/C—-92/96 

(2. international forum on expert systems and 
computer simulation in energy engineering; 
Erlangen (Germany); 17-21 Mar 1992) 

See ETDE-IT-93-93 

(3. annual Walker Branch watershed research 
conference; Oak Ridge, TN (United States); 
26-27 Mar 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(1992 Material Research Society (MRS) spring 
meeting; San Francisco, CA (United States); 
27 Apr - 2 may 1992) 

See UCRL-JC—108833 

(12. general conference of the Condensed Mat- 
ter Division of the European Physical Society; 
Prague (Czechoslovakia); 6-9 Apr 1992) 

See CEA-CONF—1 1084 

(3. international workshop on closed ecological 
systems; Oracle, AZ (United States); Apr 
1992) 

See UCRL-JC—112100 


Order Distribution 
Number Category 


DE93005271 


DE93007921 


DE93005751 MF-402 





Report 
Number 


CONF-9204229— 


CONF-9204230- 


1 
CONF-9204231- 


1 
CONF-920430— 


103 
CONF-920471-— 


5 


6 
CONF-920486-— 


CONF-920511- 


CONF-9205116- 


CONF-9205157— 


6 
CONF-9205255— 


CONF-920527— 


CONF-9205290— 


CONF-9205295— 


CONF-9205296— 


CONF-9205303- 


18:18502 


18:1 7506 


18:16312 


18:15349 
18:15419 


18:16010 


18:17173 


18:17164 


18:15811 
18:15884 
18:16002 


18:16047 
18:16048 
18:16049 
18:18475 


18:17457 


18:18034 


18:15348 


18:17160 


18:15294 


18:17307 


18:15167 


18:17290 


Source of 
Availability 


(57. EWGRD Meeting, Sub-Group Radiation 
Damage; Petten (Netherlands); 8 Apr 1992) 

See ECN-RX-92-015 

(National Council on Radiation Protection Mea- 
surements (NCRP) annual meeting; 
Bethesda, MD (United States); 13-14 Apr 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop of fuel cell technology research and 
development; San Francisco, CA (United 
States); 29-30 Apr 1992) 

See PNL-SA-20784 

(3. international high level radioactive waste 
management (IHLRWM) conference; Las Ve- 
gas, NV (United States); 12-16 Apr 1992) 

See CEA-CONF—1 1205 

See LBL-31666 

(International Society for Photo Optical Engi- 
neering (SPIE) conference; Orlando, FL 
(United States); 20-24 Apr 1992) 

OSTI; NTIS; INIS; GPO Dep. 


See UCRL-JC—108444 

(1. European conference on optical chemical 
sensors and biosensors; Graz (Austria); 12- 
16 Apr 1992) 

See CEA-CONF-—1 1072 

(Symposium on nuclear power plant instrumen- 
tation and control; Tokyo (Japan); 18-22 May 
1992) 

See CEA-DES—083 

See CEA-DES—082 

See CEA-CONF—11134 

(International conference on irradiation technol- 
ogy; Saclay (France); 20-22 May 1992) 

See CEA-CONF—1 1089 

See CEA-CONF—1 1090 

See CEA-CONF-11165 

See CEA-CONF-—1 1080 

(4. world conference on neutron radiography; 
San Francisco, CA (United States); 11-14 
May 1992) 

See ETDE-IT-93-111 

(NEA specialists meeting on fission product nu- 
clear data; Tokyo (Japan); 25-27 May 1992) 

See ECN-RX-92-022 

(1992 incineration conference; Albuquerque, NM 
(United States); 11-14 May 1992) 

See CEA-CONF-11075 

(2. Symposium on the Physics and Chemistry of 
SiO» and the Si-SiO>z interface; Saint-Louis, 
MO (United States); 18 May 1992) 

See CEA-CONF-1 1073 

(22. CONCOORD Conference; Paris (France); 
18-21 May 1992) 

See CEA-CONF—1 1074 

(Workshop on carbon balance of world’s forested 
ecosystems: towards a global assessment; 
Joenssu (Finland); 11-15 May 1992) 


OST}; NTIS; GPO Dep. E 1.99: 


(International congress on technology and tech- 
nology exchange meeting; Every (France); 
13 May 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(1992 sensor technical conference; Patrick Air 
Force Base, FL (United States); 13 May 
1992 - 14 may 1993) 

See UCRL-JC—109841 
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CONF-9205304— (2. convegno nazionale di 'Strumentazione e 
metodi di misura elettroottici’; Florence 
(Italy); 25-27 May 1992) 
2 18:17237 See ETDE-IT-93-78 
3 18:17238 See ETDE-IT-93-79 
CONF-9205307— (ILASS-AMERICAS ‘92; San Ramon, CA 
(United States); 18-20 May 1992) 
1 18:17700 OSTI; NTIS; GPO Dep. E 1.99: DE93007991 MF-310 
CONF-9205315— (Fourth Italian convention for users of the TRIPS 
code for urban traffic system simulation; 
Rome (Italy); 25-26 May 1992) 
1 18:16356 See ETDE-IT-93-75 
CONF-9205316— (Risk assessrnent of urban air: Emissions, expo- 
sure, risk identification and quantitation; 
Stockholm (Sweden); 31 May - 3 jun 1992) 
1 18:17553 See ETDE-IT—-93-77 
CONF-920538— (8. power plant dynamics, control and testing 
symposium; Knoxville, TN (United States); 
27-29 May 1992) 
18:16015 See ECN-RX-—92-033 
27 18:16093 OSTI; NTIS; INIS; GPO Dep. .99: DE93003550 


CONF-920541-— (5. workshop on containment integrity for nu- 
clear power plants; Washington, DC (United 
States); 12-14 May 1992) 
6 18:16131 See SAND-92-1127C 
CONF-920577—- (Interregional seminar on ageing, decommis- 
sioning and/or major refurbishment of 
research reactors; Bangkok (Thailand); 18- 
22 May 1992) 
18:16078 See NINR—Ev02-92 
CONF-920607- (10. topical meeting on technology of fusion en- 
ergy; Boston, MA (United States); 7-12 Jun 
1992) 
23 18:18528 See UCRL-CR-109548 
CONF-9206114— (Annual meeting of the Air and Waste Manage- 
ment Association (AWMA); Kansas City, MO 
(United States); 21-26 Jun 1992) 
20 18:17601 See PNL-SA-20993 
CONF-920623— (Flowers '92: Florence world energy research 
symposium; Firenze (Italy); 7-12 Jun 1992) 
1 18:15736 See ETDE-IT—92-74 
CONF-9206239— (60. Military Operations Research Society sym- 
posium; Monterey, CA (United States); 23-25 
Jun 1992) 
3 18:17191 See PNL-20786 
CONF-9206263- (1. workshop on coherent structures in tokamak 
plasmas; Livermore, CA (United States); 2-3 
Jun 1992) 
18:18375 | OSTI; NTIS; INIS; GPO Dep. .99: DE93009558 MF-426 
CONF-920627 1- (NATO Advanced Study Institute on mechanical 
properties of materials having ultra-fine mi- 
crostructure; Porto Novo (Portugal); 17 Jun - 
10 jul 1992) 
4 18:16517 See ANL/MSD/CP-75657 
CONF-9206282-— (16. ASTM international symposium on the 
effects of radiation on materials(ISERM); Au- 
rora, CO (United States); 23-25 Jun 1992) 
18:16431 See CEA-CONF—1 1085 
(7. international symposium on very high energy 
cosmic ray interactions; Ann Arbor, MI 
(United States); 21-27 Jun 1992) 
3 18:16864 See BNL-48163 
CONF-9206300— (International conference on institute of refriger- 
ation; Kiev (USSR); 8-12 Jun 1992) 
18:17685 See CEA-CONF—11069 
18:18474 See CEA-CONF-11070 
CONF-9206305-— (Symposium on quantum fluids and solids; Uni- 
versity Park, PA (United States); 15-19 Jun 
1992) 
18:17686 See CEA-CONF—11188 
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1-Rev.1 


CONF-920647— 
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CONF-920673— 
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CONF-920694— 
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CONF-920708— 
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CONF-9207114— 
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18:16434 
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18:16545 


18:16873 


18:18001 
18:18083 


18:17354 


18:16405 


CONF-9207151— 


Source of GPO Order 
Availability Dep. Number 


See CEA-CONF-1 1187 

(4. topical seminar on the standard model and 
just beyond; San Miniato (Italy); 1-5 Jun 
1992) 

See FNAL/C-92/358-E 

(International conference of artificial intelligence; 
Avignon (France); 1-6 Jun 1992) 

See CEA-CONF—1 1004 

(10. international Summer Institute in Surface 
Science (ISISS) meeting; Milwaukee, WI 
(United States); 29 Jun - 2 jul 1992) 

See LBL-33306 

(Symposium on automation in fatigue and frac- 
ture testing and analysis; Paris (France); 
15-17 Jun 1992) 

OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: 


Distribution 
Category 


DE93005429 


(2. research workshop on quantum optics; Re- 
hovot (Israel); 22-26 Jun 1992) 

See INIS-mf-13382 

(26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System; Killarney (ireland); 
16-19 Jun 1992) 

See ESA-SP-346 

(BSN-SFEN Meeting on Life Extension of Nu- 
clear Installations; Brussels (Belgium); 3-4 
Jun 1992) 

See CEA-DES—099 

(Airforce meeting on high energy density materi- 
als; Lancaster, CA (United States); 23-26 
Jun 1992) 

See UCRL-JC—109928-Rev.1 

(23. international annual conference of 
Fraunhofer-institut fuer Chemische Technolo- 
gie: waste management of energetic 
materials and polymers and exhibition; Karl- 
sruhe (Germany); 30 Jun - 3 jul 1992) 

See UCRL-JC—109564 

(16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects of 
radiation on materials; Denver, CO (United 
States); 21-25 Jun 1992) 

See CEA-CONF-11127 

See CEA-CONF-11128 

See SAND—91-1913C 

See PNL-SA-19952 

(Spring meeting of the European Materials Re- 
search Society: international conference on 
electronic materials; Strasbourg (France); 2- 
5 Jun 1992) 

See ETDE-IT—93-103 

(International conference on high energy acceler- 
ators; Hamburg (Germany); 20-24 Jul 1992) 

See CEA-LNS-GT-—92-07 

(2. international nuclear physics conference; 
Wiesbaden (Germany); 26 Jul - 1 aug 1992) 

See CEA-LNS-Ph-92-21 

See CEA-LNS-Ph—92-22 

(23. American Institute of Aeronautics and As- 
tronautics (AIAA) plasma dynamics and 
lasers conference; Nashville, TN (United 
States); 6-8 Jul 1992) 

See UCRL-JC—109280 

(67. annual Western Economic Association 
International (WEAI) conference; San Fran- 
cisco, CA (United States); 9-13 Jul 1992) 

See PNL-SA-20998 

(6. international symposium on the application of 
laser techniques to fluid mechanics; Lisbon 
(Portugal); 20 Jul 1992) 

See SAND—92-8540 
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Source of 
Availability 


Distribution 
Category 


(10. detonation symposium; Boston, MA (United 
States); Jul 1992) 

See SAND-92-1931C 

(Meeting on Decay Heat Removal and Heat 
Transfer under Normal and Accident Condi- 
tions in Gas-Cooled Reactors; Juelich 
(Germany); 6-9 Jul 1992) 

See CEA-CONF—1 1088 

(7. International Meeting of Thermochronology 
Nuclear Tracks; Philadelphia, PA (United 
States); 13-17 Jul 1992) 

See CEA-CONF-11158 

(Congress on opportunities process engineering 
to improve industrial performance; Paris 
(France); 6-7 Jul 1992) 

See CEA-CONF—11125 

(1992 St. Croix Summer School; St. Croix (Vir- 
gin Islands (U.S.)); 15-18 Jul 1992) 

See SSCL-Preprint-159 

(2. Australian workshop on ash deposition; Bris- 
bane (Australia); 13-14 Jul 1992) 

Dr Phong-anant, Australian Combustion Tech- 
nology Centre, PO Box 242, Booval, Qid. 
4034, Australia 

(international conference on martensitic transfor- 
mations; Monterey, CA (United States); 
20-24 Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(10. international conference on vacuum ultravi- 
olet radiation physics; Paris (France); 27-31 
Jul 1992) 

See LBL-33356 

(8. coal preparation, utilization, and environmen- 
tal control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 
(Information exchange meeting on characteriza- 
tion sensors and monitoring technologies; 

Dallas, TX (United States); 15-16 Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium on 
optical applied science and engineering; San 
Diego, CA (United States); 19-24 Jul 1992) 

See ANL/XFD/CP-—78515 

See UCRL-JC—110937 

(Review of progress in quantitative non destruc- 
tive evaluation (NDE); La Jolla, CA (United 
States); 19-24 Jul 1992) 

See IS-M-739 

(27. intersociety energy conversion engineering 
conference; San Diego, CA (United States); 
3-7 Aug 1992) 

See CEA-CONF-11133 

(Applied superconductivity conference; Chicago, 
IL (United States); 23-28 Aug 1992) 

See BNL-48152 

See FNAL/C-92/292 

See FNAL/C-92/258 

See ANUMSD/CP-—78800 

See ETDE-IT—93-108 

(16. international LINAC conference; Ottawa 
(Canada); 23-28 Aug 1992) 

See CEA-LNS-GT—92-10 

See CEA-LNS-GT-92-11 

See FNAL/C-92/388 

(1992 Energy Facility Contractors Group 
(EFCOG) safety analysis workshop; Salt Lake 
City, UT (United States); 11-13 Aug 1992) 

See Y/ENG/SE-117 

See WSRC-MS—92-254-Rev.1 
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DE93007972 


DE93005318 
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See PNL-SA-21226 

(14. international free electron laser conference; 
Kobe (Japan); 23-28 Aug 1992) 

See LBL-32284 

(204. American Chemical Society (ACS) national 
meeting; Washington, DC (United States); 
23-28 Aug 1992) 

See TVA-Bull-Z-320 

See TVA-Bull-Z-321 

See TVA-Bull-Z-323 

(27. annual meeting of the Microbeam Analysis 
Society (MAS) (United States) and the 19th 
annual meeting of the Microscopical Society 
of Canada (MSC); Boston, MA (United 
States); Aug 1992) 

See UM-P-92/22 

See UM-P-92/21 

(7. international conference on x-ray absorption 
fine structure; Kobe (Japan); 23-29 Aug 1992) 

See BNL-48487 

(Bi-annual nuclear energy meeting of the Ameri- 
can Nuclear Society and the American 
Society of Mechanical Engineers; San Diego, 
CA (United States); 23-26 Aug 1992) 

See ANL/CP-—75355 

(international radiation symposium; Estonia 
(Russian Federation); 3-8 Aug 1992) 

See UCRL-JC—109681 

(International conference on anomalous scatter- 
ing (ICAS) conference; Hamburg (Germany); 
17-21 Aug 1992) 

See BNL-48042 

(9. international conference on photochemical 
conversion and storage of solar energy; Bei- 
jing (China); 23-28 Aug 1992) 

See ANL/CHMW/CP-76670 

(Illuminating Engineering Society annual confer- 
ence; San Diego, CA (United States); 2-6 
Aug 1992) 

See LBL-32031 

(1992 coatings for advanced heat engines work- 
shop; Monterey, CA (United States); 2 Aug 
1992) 

See ANL/MCT/CP-—76367 

(6. European Signal Processing Conference, 
EUSIPCO-1992; Brussels (Belgium); 24-27 
Aug 1992) 

See ECN-RX-92-018 

(4. international conference on biophysics and 
synchrotron radiation; Tsukuba (Japan); 30 
Aug - 5 sep 1992) 

See BNL-48343 

(22. Department of Energy (DOE)/Nuclear Reg- 
ulatory Commission (NRC) nuclear air 
cleaning and treatment conference; Denver, 
CO (United States); 24-27 Aug 1992) 

See UCRL-JC—109769 

(American Council for an Energy-Efficient Econ- 
omy (ACEEE) summer study on energy 
efficiency in buildings; Pacific Grove, CA 
(United States); 30 Aug - 5 sep 1992) 

See PNL-SA-20334 

(Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting; 
Boise, ID (United States); 23-27 Aug 1992) 

See PNL-SA-20937 
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(3. international conference on the new diamond 
science and technology and 3rd European 
conference on diamond, diamond-like and 
related coatings; Heidelberg (Germany); 31 
Aug - 4 sep 1992) 

See ANL/MCT/CP-75881 

(10. international symposium on the packaging 
and transportation of radioactive materials: 
PATRAM '92; Yokohama (Japan); 13-18 Sep 
1992) 

See SAND-91-2593C 

(15. congress of the World Energy Council 
(WEC): energy and life; Madrid (Spain); 20- 
25 Sep 1992) 

World Energy Council, 34 St. James's Street, 
London SW1A 1MD, UK 

(3. international conference and exhibition of the 
Work Congress on Superconductivity; Mu- 
nich (Germany); 14-19 Sep 1992) 

See PNL-SA-20600 

(5. nuclear reactor thermal-hydraulics 
(NURETH) conference; Salt Lake City, UT 
(United States); 21-24 Sep 1992) 

See CEA-CONF-—1 1078 

See CEA-CONF-11079 

See LA-UR-92-2095 

(20. international congress on high speed pho- 
tography and photonics; Victoria (Canada); 
25-26 Sep 1992) 

See LA-UR-93-557 

(International conference on strongly correlated 
electron systems; Sendai (Japan); 7-11 Sep 
1992) 

See CEA-CONF-11189 

(American Chemical Society (ACS) special 
symposium on emerging technologies in haz- 
ardous waste management; Atlanta, GA 
(United States); 21-23 Sep 1992) 

See PNL-SA-21272 

(Symposium on magnetic ultrathin films, multi- 
layers, and surfaces; Lyon (France); 7-10 
Sep 1992) 

See CEA-CONF-11126 

(International conference on advances in liquid 
scintillation; Vienna (Austria); 14-18 Sep 
1992) 

See WHC-SA-1555 

(3. international conference on calorimetry in 
high energy physics; Corpus Christi, TX 
(United States); 29 Sep - 2 oct 1992) 

See FNAL/C—92/368 

See BNL-48457 

(2. international conference and exhibition on 
computer applications to materials and 
molecular science and engineering; Yoko- 
hama (Japan); 22-25 Sep 1992) 

See UCRL-JC—109658 

(2. workshop on tau lepton physics; Columbus, 
OH (United States); 8-11 Sep 1992) 

See LAL—92-74 

See FNAL/C—93/008-E 

(LATTICE ‘92: lattice field theory; Amsterdam 
(Netherlands); 15-19 Sep 1992) 

See DESY-92-157 

(Neutron capture therapy for cancer; Columbus, 
OH (United States); 13-17 Sep 1992) 

See BNL-48323 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wurzburg (Germany); 30 Sep - 7 oct 1992) 

See GA-A-21092 
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18:15959 
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18:17076 


18:15962 
18:16133 
18:16090 
18:16134 


Source of GPO 
Availability Dep. 


(Advances in reliability analysis and probabilistic 
safety assessment; Budapest (Hungary); 7- 
11 Sep 1992) 

See BNL-NUREG-48150 

(International School of Nuclear Physics on 
heavy ion collisions at intermediate and rela- 
tivistic energies; Sicily (Italy); 7-16 Sep 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(42. annual convention of the Austrian Physical 
Society; Vienna (Austria); 21-25 Sep 1992) 

See INIS-mf—13430 

(3. Congress of the French Physical Society; 
Nancy (France); 17 Sep 1992) 

See CEA-CONF-11159 

(CIGRE general session; Paris (France); Sep 
1992) 

See ETDE-IT—93-97 

(1. French-Czechoslovak conference on energy 
utilization; Brno (Czechoslovakia); 23-25 Sep 
1992) 

See INIS-mf-—13454 

(Illinois Mining Institute centennial meetings; 
Collinsville, IL (United States); 24-25 Sep 
1992) 

See ANL/EAIS/CP-—78885 

(23. Workshop of the INFN Eloisatron Project 
"Properties of SUSY Particles”; Erice (italy); 
28 Sep - 4 oct 1992) 

See LAL-92-64 

(1. Iberian meeting on gravity; Evora (Portugal); 
20-26 Sep 1992) 

See LA-UR-93-679 

(4. International symposium on analysis and de- 
tection of explosives; Jerusalem (Israel); 
7-10 Sep 1992) 

See INIS-mf—13494 

(12. annual gasification and gas stream cleanup 
systems contractors review meeting; Morgan- 
town, WV (United States); 15-17 Sep 1992) 

See DOE/METC—92/6128-Vol.1 

See DOE/METC—92/6128-Vol.2 

(10. conference on computing in high energy 
physics; Annecy (France); 21-25 Sep 1992) 

See DESY—92-150 

(3. conference on evolution of microstructure in 
metals during irradiation; Chalk River 
(Canada); 29 Sep - 2 oct 1992) 

See ANL/MSD/CP-78640 

(Electric utility and the environment; Chicago, IL 
(United States); 24-25 Sep 1992) 

See ANL/EAIS/CP-—78886 

(International conference on design and safety 
of advanced nuclear power plants; Tokyo 
(Japan); 25-28 Oct 1992) 

See CEA-DES—095 

(Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium and med- 
ical imaging conference; Orlando, FL (United 
States); 26-31 Oct 1992) 

See BNL-NUREG-48034 

See LBL-33354 

See FNAL/C—92/288 

(20. water reactor safety information meeting; 
Bethesda, MD (United States); 21-23 Oct 
1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See SAND-92-1808C 

See BNL-NUREG-48242 

See SAND-93-0043C 
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Category 


(11. European photovoltaic solar energy confer- 
ence and exhibition; Montreux (Switzerland); 
12-16 Oct 1992) 

See ETDE-IT—-93-91 

See ETDE-IT-93-90 

See ETDE-IT—-93-89 

(13. international CODATA conference: new 
data challenges in our information age; Bei- 
jing (China); 19-22 Oct 1992) 

See BNL-48477 

(CUBE: computer use by engineers symposium; 
Pleasanton, CA (United States); 27-30 Oct 
1992) 


OSTI; NTIS; GPO Dep. DE93009506 MF-706; 


MF-705 
(International symposium on environmental con- 


tamination; Budapest (Hungary); 12-16 Oct 
1992) 

See PNL-SA-21471 

See ETDE-IT-93-92 

(19982 Combustion Institute fall meeting of the 
western states section; Berkeley, CA (United 
States); 12-13 Oct 1992) 

See SAND-93-8409 

(Electric Power Research Institute (EPRI) coal 
gasification power plants conference; San 
Francisco, CA (United States); 21 Oct 1992) 

See DOE/METC/C—93/7055 

(5. Tennessee water resources symposium; 
Nashville, TN (United States); 19-21 Oct 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Near earth objects (NEO) workshop; Los 
Alamos, NM (United States); Oct 1992) 

See LA-UR-92-3648 

(1992 accelerator instrumentation workshop; 
Berkeley, CA (United States); 27-30 Oct 
1992) 

See BNL-48126 

See LA-UR-93-750 

(1992 international symposium on rapidly rotat- 
ing nuclei; Tokyo (Japan); 26-30 Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/PHY/CP-76390 

(Prospective modeling, decision criteria and 
international negotiation on sustainable de- 
velopment: the case of climate change; Paris 
(France); 25-30 Oct 1992) 

See PNL-SA-21613 

(19. annual National Energy and Environmental 
Quality Division conference; Orlando, FL 
(United States); Oct 1992) 

See PNL-SA-21155 

(Nuclear Power Plants (NPP) aging and life 
extension workshop; Moscow (Russian Fed- 
eration); 19-20 Oct 1992) 

See PNL-SA-21448 

See PNL-SA-21430 

(Advanced laser technology for chemical mea- 
surements; Santa Fe, NM (United States); 
19-21 Oct 1992) 

See BNL-48146 

(International conference on electromagnetic 
field problems and applications; Hangzhou 
(China); 14-17 Oct 1992) 

See ANL/ASD/CP-78089 

(Annual meeting of the Association for Policy 
Analysis and Management; Denver, CO 
(United States); 28-31 Oct 1992) 

See ANL/EAIS/CP-—78151 
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Source of GPO Order 
Availability Dep. Number 


(international conference on open bus systems 
'92; Zurich (Switzerland); 13-15 Oct 1992) 

See RAL—92-048 

(4. NEC symposium on fundamental approaches 
to new material phases: physics and chem- 
istry of nanometer-scale materials; Tokyo 
(Japan); 11-15 Oct 1992) 

See ANL/MSD/CP-76871 

(Workshop on scientific application of short 
wavelength coherent light source; Stanford, 
CA (United States); 21 Oct 1992) 

See SLAC—-414 

(Air and Waste Management Association 
(AWMA) conference; Durham, NC (United 
States); 19-22 Oct 1992) 

See UCRL-JC—110372 

(Workshop on radiation effects; Taipei (Taiwan, 
Province of China); 18 Oct 1992) 

See LA-UR-93-209 

See LA-UR-93-189 

(Workshop on new vistas in physics with high- 
energy pion beams; Santa Fe, NM (United 
States); 14 Oct 1992) 

See LA-UR-93-140 

(LACAME '92: Latin American conference on 
the applications of the Moessbauer effect; 
Buenos Aires (Argentina); 5-9 Oct 1992) 

See INIS-mf—13436 

(SPIE symposium on Boulder damage; Boulder, 
CO (United States); 28-30 Oct 1992) 

See UCRL-JC—111520 

(North American conference on molecular beam 
epitaxy; Ontario (Canada); 12-14 Oct 1992) 

See SAND-92-1692C 

(ICASE symposium on hypersonic propulsion; 
Langely, VA (United States); Oct 1992) 

See LA-UR-93-165 

(EC 8. joint workshop on electron cyclotron 
emission and electron cyclotron heating; Gut 
ising (Germany); 19-21 Oct 1992) 

See GA-A-21107 

(International symposium on Nuclear Data Eval- 
uation Methodology; Brookhaven, NY (United 
States); 12-16 Oct 1992) 

See CEA-CONF-11132 

See CEA-CONF-11155 

(8. Colloquium on Reliability and Maintainability; 
Grenoble (France); 6-8 Oct 1992) 

See CEA-CONF—1 1091 

(Microstructures of materials conference; Berke- 
ley, CA (United States); 22-23 Oct 1992) 

See LBL-33157 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wurzburg (Germany); Oct 1992) 

See UCRL-JC—109891 

(International symposium on neutrino astro- 
physics; Kamioka (Japan); Oct 1992) 

See FNAL/C—93/022-A 

(DOE standards managers workshop; Gaithers- 
burg, MD (United States); 26-28 Oct 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Technologies for competitive growth in West vir- 
ginia research seminar; Morgantown, WV 
(United States); 28 Oct 1992) 

See DOE/METC/C-93/7058 

(ICCF3 conference; Nagoya (Japan); Oct 1992) 
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Source of 
Availability 


(ISS-AIME symposium on fundamentals of aging 
and tempering in bainitic and martensitic 
steel products; Warrendale, PA (United 
States); 25-28 Oct 1992) 

OST; NTIS; GPO Dep. 

(Power Resources Committee meeting; Salt 
Lake City, UT (United States); 13 Oct 1992) 

See ANL/EAIS/CP-77728 

(Space Telescope Science Institute (STSI) con- 
ference on blue stragglers; Baltimore, MD 
(United States); 12-13 Oct 1992) 

See LA-UR-93-467 

See LA-UR-93-471 

See LA-UR-93-472 

(11. international conference on MHD electrical 
power generation; Pechino (China); 12-16 
Oct 1992) 

See ETDE-IT—93-107 

See ETDE-IT—93-106 

See ETDE-IT—93-105 

(9. annual coal-fueled heat engines, advanced 
pressurized fluidized-bed combustion 
(PFBC), and gas stream cleanup systems 
contractors review meeting; Morgantown, 
WV (United States); 27-28 Oct 1992) 

See DOE/METC—93/6129 

(Human Factors Society (HFS) annual meeting; 
Atlanta, GA (United States); 12-16 Oct 1992) 

See PNL-SA-21232 

(International Atomic Energy Agency technical 
committee meeting on atomic and plasma 
material interaction data for fusion reactor 
technology; Cadarache (France); 12-16 Oct 
1992) 

See PPPL-CFP-2776 

(Symposium on the laboratory and epidemiol- 
ogy: the development and applications of 
biomarkers to the study of human health ef- 
fects; Richland, WA (United States); 20-23 
Oct 1992) 

See PNL-SA-21037 

(13. world conference on nondestructive testing; 
Sao Paulo (Brazil); 18-23 Oct 1992) 

See CEA-CONF-11157 

(Stability of particle motion in storage rings; Up- 
ton, NY (United States); 18-24 Oct 1992) 

See BNL-48455 

See SSCL-Preprint—190 

(Visualization 1992; Boston, MA (United States); 
19-23 Oct 1992) 

See UCRL-JC—109885 

(16. Material Research Society international 
symposium on the scientific basis for nuclear 
waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992) 

See LA-UR-92-3907 

See ANL/CMT/CP-—76415 

See LA-UR-92-3823 

See PNL-SA-21264 


OSTI; NTIS; GPO Dep. E 1.99: 


See LBL-33367 
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See PNL-SA-21583 
See SAND-92-1757C 
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18:15441 
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Availability Dep. 


(Joint American Nuclear Society (ANS)/European 
Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain re- 
action: past, present, and future; Chicago, IL 
(United States); 15-20 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See ANL/FE/CP—76524 

See ANL/FE/CP-76393 

See ETDE-IT—-93-104 

(Meeting of the Division of Plasma Physics of 
the American Physical Society; Seattle, WA 
(United States); 16-20 Nov 1992) 

See DOE/ER/53198-211 

(American Institute of Chemical Engineers an- 
nual meeting; Miami, FL (United States); 1-6 
Nov 1992) 

See ANL/ES/CP-—76272 

OSTI; NTIS; GPO Dep. 

(Winter annual meeting of the American Society 
of Mechanical Engineers (ASME); Anaheim, 
CA (United States); 8-13 Nov 1992) 

OSTI; NTIS; GPO Dep. 

(Annual automotive development technology 
contractors’ coordination meeting; Dearborn, 
MI (United States); 2-5 Nov 1992) 

See ANL/MCT/CP-—77166 

(Electric Power Research Institute (EPRI) work- 
shop on advanced substation equipment 
diagnostics; Palo Alto, CA (United States); 9- 
11 Nov 1992) 

OSTI; NTIS; GPO Dep. 

(OECD/NEA meeting: international information 
exchange program on actinide and fission 
product separation and transmutation; 
Chicago, IL (United States); 11-13 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(38. annual conference on bioassay, analytical 
and environmental radiochemistry; Santa Fe, 
NM (United States); 2-6 Nov 1992) 

See PNL-SA-21397 

(Minerals, Metals, and Materials Soci- 
ety/American Society for Metals (TMS/ASM) 
materials week ‘92; Chicago, IL (United 
States); 2-5 Nov 1992) 

See WSRC-MS-92-138 

(International Atomic Energy Agency (IAEA) 
technical meeting on guidelines on proba- 
bilistic consequence assessment; Vienna 
(Austria); 9-13 Nov 1992) 

See ANL/RA/CP-78050 

(Fuel cell seminar; Tucson, AZ (United States); 
29 Nov - 2 dec 1992) 

See PNL-SA-21446 

(5. United States/Japan workshop on high T- 
superconductors; Tsukuba (Japan); 9-10 Nov 
1992) 

See BNL-48164 

See BNL-48199 

(Energy Information Agency (EIA) technical 
workshop on current and future issues in nu- 
clear power; Washington, DC (United 
States); 12 Nov 1992) 

See PNL-SA-21597 

(8. international conference on solid waste man- 
agement and secondary materials; 
Philadelphia, PA (United States); 15-18 Nov 
1992) 

See PNL-SA-20905 

(20. annual lilinois energy conference; Chicago, 
IL (United States); 23-24 Nov 1992) 
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Availability Dep. 


(Modern methods in radiation measurements 
and dosimetry training course; Bad Honnef 
(Germany); 23-27 Nov 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(International low-level waste conference; Balti- 
more, MD (United States); 9-12 Nov 1992) 

See WHC-SA-1741 

(1. international conference on TiO2 photocat- 
alytic purification and treatment of air and 
water; Ontario (Canada); 8-13 Nov 1992) 

See SAND-92-2687C 

(7. meeting of American Physica! Soci- 
ety/Division of Particles and Fields 
(APS/DPF); Chicago, IL (United States); 10- 
14 Nov 1992) 

See BNL-48254 

(National educator's workshop; Oak Ridge, TN 
(United States); 11-13 Nov 1992) 

See PNL-SA-21578 

(Materials Research Society meeting; Austin, TX 
(United States); 30 Nov 1992) 

See LA-UR-93-0071 

(International Symposium on Flow-Iinduced Vi- 
brations and Noise; Anaheim, CA (United 
States); 8-13 Nov 1992) 

See CEA-CONF-11129 

See CEA-CONF-11130 

See CEA-CONF-11154 

(Symposium on nuclear physics of our times; 
Sanibel Island, FL (United States); 17-21 
Nov 1992) 

See ANL/PHY/CP-—78846 

(Workshop on feedback control of multi-bunch 
instabilities; Erice (italy); 16 Nov 1992) 

See SSCL-Preprint—187 

See FNAL/C—93/010 

(Signing ceremony for the Center for Advanced 
Gas Turbine System Research; Clemson, 
SC (United States); 5 Nov 1992) 

See DOE/METC/C-93/7051 

(High-temperature ordered intermetallic alloys V; 
Boston, MA (United States); 30 Nov - 3 dec 
1992) 

See PNL-SA-21288 

(Hubble fellows symposium; Baltimore, ME 
(United States); 9-11 Nov 1992) 

See UCRL-JC—112640 

(Radiative properties of hot dense matter confer- 
ence; Santa Barbara, CA (United States); 
2-6 Nov 1992) 

See LA-UR-93-478 

(29. coal science conference (1992); Tokyo 
(Japan); 5-6 Nov 1992) 

OSTI; NTIS; Available from The Japan Institute 
of Energy, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan 

(Energy symposium: Oil and gas technologies in 
Europe; Berlin (Germany); 3-5 Nov 1992) 

See GKSS—92/E/44 

(Meeting of the Division of Particles and Fields 
of the American Physics Society; Batavia, IL 
(United States); 10-14 Nov 1992) 

See DOE/ER/40614-37 

See FNAL/C—92/361-E 

See FNAL/C—92/341-E 

See FNAL/C—92/354-E 

See FNAL/C—92/340-E 

See UCRL-JC—112258 

(5. international symposium on superconductiv- 
ity; Kobe (Japan); 16-19 Nov 1992) 

See ANL/MSD/CP-78464 
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Availability Dep. 


(10. international symposium on high-energy spin 
physics; Nagoya (Japan); 9-14 Nov 1992) 

See BNL-48449 

See ANL-HEP-CP-—93-02 

(6. international conference on megagauss mag- 
netic field generation and related topics; 
Albuquerque, NM (United States); 9-12 Nov 
1992) 

See LA-UR-93-0044 

(14. low-level radioactive waste management 
conference; Phoenix, AZ (United States); 18- 
20 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Easter oil shale symposium; Lexington, KY 
(United States); 13-15 Nov 1992) 

See DOE/MC/26268—-93/C0176 

See DOE/MC/26268—93/C0177 

See DOE/MC/26268—-93/C01 78 

See DOE/MC/26268-93/C0179 

See DOE/MC/26268-93/C01 80 

See DOE/MC/26268—93/C0181 

(International gas research conference; Orlando, 
FL (United States); 16-19 Nov 1992) 

See ANL/CP-—72393 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(4. international seminar on battery waste man- 
agement; Deerfield Beach, FL (United 
States); 9-11 Nov 1992) 

See UCRL-JC—111965 

(1992 artificial neural networks in engineering 
conference; St. Louis, MO (United States); 
15-18 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Materials Research Society (MRS) symposium; 
Boston, MA (United States); 2-6 Dec 1992) 

See SAND—92-1148C 

See SAND—92-2285C 

(40 kWe S-PRIME thermionic design and tech- 
nology demonstration program; Washington, 
DC (United States); 8-9 Dec 1992) 

OSTI; NTIS (US Sales Only); GPO Dep. 

(Geologic materials constitutive modeling work- 
shop; Los Alamos, NM (United States); 9-10 
Dec 1992) 

See LA-UR-93-222 

(3. symposium on particles, strings and cosmol- 
ogy and the 16th Texas symposium on 
relativistic astrophysics conference; Berke- 
ley, CA (United States); 13-18 Dec 1992) 

See FNAL/C—93/014-A 

(10. symposium on space nuclear power and 
propulsion; Albuquerque, NM (United 
States); 10-14 Jan 1993) 

See SAND-92-1462C 

See SAND-92-2353C 

(31. American Institute of Astronautics and Aero- 
nautics (AIAA) aerospace sciences meeting; 
Reno, NV (United States); 11-14 Jan 1993) 

See LBL-33391 

(2. Technion Haifa conference on cataclysmic 
variables and related physics; Elat (Israel); 
11-14 Jan 1993) 

See LA-UR-93-731 

(Probabilistic safety assessment international 
topical meeting (PSA 93); Clearwater Beach, 
FL (United States); 27-29 Jan 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See ANL/RA/CP-76159 
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Source of 
Availability 


See ANL/CP-75951 

See ANL/CP—75950 

See WSRC-MS—92-386-Del.Ver. 

See EGG-M-92257 

See EGG-M-92288 

See WHC-SA-1561 

(16. annual energy-sources technology confer- 
ence and exhibition; Houston, TX (United 
States); 25 Jan - 4 feb 1993) 

See DOE/MC/23174—-93/C0175 

(26. Health Physics Society midyear topical 
meeting on environmental health physics; 
Coeur d’Alene, ID (United States); 24-28 Jan 
1993) 

See FEMP-2269 

See Y/ER-54 

See WHC-SA-1581 

See WHC-SA-1800 

(73. American Meteorological Society (AMS) an- 
nual meeting; Anaheim, CA (United States); 
17-22 Jan 1993) 

See LA-UR-92-3274 

See ANUCP-77175 

See PNL-SA-21089 

(International Society for Optical Engineering 
(SPIE) conference; Los Angeles, CA (United 
States); 16-23 Jan 1993) 

See ANLU/CHM/CP-—78499 

See BNL-48488 

See LA-UR-93-134 

See SAND-92-1202C 

See LA-UR-93-361 

See LA-UR-92-572 

(2. semi-annual Office of Technology Develop- 
ment (OTD) information meeting; Houston, 
TX (United States); 26-28 Jan 1993) 

OSTI; NTIS; INIS; GPO Dep. et 

OSTI; NTIS; GPO Dep. E 1 

See PNL-SA-21730 

See PNL-SA-21706 

(IS&T/SPIE symposium on electronic imaging 
science and technology; San Jose, CA 
(United States); 31 Jan - 5 feb 1993) 

See WSRC-MS-92-233 

(National symposium on measuring and inter- 
preting VOCs in soils: state of the art and 
research needs; Las Vegas, NV (United 
States); 12-14 Jan 1993) 

See WHC-SA-1763 

(Simulating accelerator radiation environments 
workshop; Santa Fe, NM (United States); 11- 
15 Jan 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99; 

See ANL-HEP-CP-93-12 

(HIPAGS meeting; Cambridge, MA (United 

tates); 14-17 Jan 1993) 

See LA-UR-93-547 

(3. SILAP conference; Hansui (Belgium); 8-14 
Jan 1993) 

See LA-UR-93-635 

(Hazards due to comets and asteroids; Tucson, 
AZ (United States); Jan 1993) 

See LA-UR-93-599 

(13. Moriond workshop on perspectives in neu- 
trinos, atomic physics, and gravitation; 
Villars-sur-Olion (Switzerland); 30 Jan - 6 feb 
1993) 

See LA-UR-93-727 

(Waste management '93; Tucson, AZ (United 
States); 28 Feb - 4 mar 1993) 

See RFP-4646 
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18:15498 
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18:15497 


18:17267 


18:18624 
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18:17027 
18:16913 
18:16917 
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18:16918 


18:16275 


18:16454 


See WSRC-MS-92-513 

See RFP-4683 

See WSRC-MS—92-501 

See WSRC-MS—93-040 

OSTI; NTIS; GPO Dep. 

See WSRC-MS-93-409 

See WHC-SA-1680 

See WSRC-MS—92-410-Rev.1 

See DOE/MC/29107-93/C01 84 

See WHC-SA-1673 

(International symposium on air pollution; Mon- 
terrey (Mexico); 16-25 Feb 1993) 

See LA-UR-92-4063 

(Data banks for risk assessment workshop; Au- 
gusta, GA (United States); 2-3 Feb 1993) 

See WSRC-MS-—92-522 

See WSRC-MS-92-476 

See WHC-SA-1818 

(Annual meeting of the American Society of 
Photogrammetry and Remote Sensing; New 
Orleans, LA (United States); 16-18 Feb 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(3. human genome program contractor-grantee 
workshop; Santa Fe, NM (United States); 7- 
10 Feb 1993) 

See DOE/ER/61396~1 

(EPRI workshop on power plant cable condition 
monitoring; San Francisco, CA (United 
States); 9-11 Feb 1993) 

See SAND-92-2862C 

(Department of Energy's information exchange 
meeting on waste retrieval treatment and 
processing; Washington, DC (United States); 
Feb 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(1. annual wireless power transmission confer- 
ence; San Antonio, TX (United States); 
23-25 Feb 1993) 

See SAND-92-1974C 

(2. Harima international symposium on material 
processing by non-traditional techniques; 
Hemiji (Japan); 9-10 Feb 1993) 

See SAND-93-0193C 

(Motorola 1993 winter advanced manufacturing 
technologies symposium; Phoenix, AZ 
(United States); 23-24 Feb 1993) 

See SAND-92-2541C 

(17. congress of investigation Cientifica Univer- 
sidad Interamericana de Puerto Rico; San 
Juan (Puerto Rico); 11-12 Feb 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Department of Energy (DOE) medical comput- 
ing seminar; Albuquerque, NM (United 
States); 10 Feb 1992) 

See SAND-93-0285C 

(Computational accelerator physics conference 
(CAP93); Pleasanton, CA (United States); 
22-26 Feb 1993) 

See SSCL-Preprint—196 

See LA-UR-93-586 

See LA-UR-93-587 

See LA-UR-93-588 

See SSCL-Preprint—197 

See SSCL-Preprint-194 

See SSCL-Preprint—198 

(MHD contractor's review meeting; Pittsburgh, 
PA (United States); 2-4 Feb 1993) 

OSTI; NTIS; GPO Dep. 

(European symposium on passive films; Paris 
(France); 15-19 Feb 1993) 

See DOE/ER/45461-3 
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18:17595 
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Availability Dep. 


(Workshop on traps for antimatter and radioac- 
tive nuclei; Vancouver (Canada); 25-27 Feb 
1993) 

See LA-UR-93-721 

(RIKEN international workshop on heavy-ion fu- 
sion reactors with neutron-rich beams; 
Saitama (Japan); 18-20 Feb 1993) 

See ANL/PHY/CP-78842 

(205. American Chemical Society national meet- 
ing; Denver, CO (United States); 28 Mar - 2 
apr 1993) 

See DOE/METC/C-93/7052 

See ANL/CHM/CP-78629 

See ANL/CHM/CP-78107 

See ANL/CHM/CP-78051 

See ANUCHM/CP-78106 

(3. conference on computer generated forces 
and BR; Orlando, FL (United States); 17-19 
Mar 1993) 

See LA-UR-93-271 

(Symposium on numerical modeling applications 
in mining and geomechanics; Montreal 
(Canada); 27-30 Mar 1993) 

See UCRL-JC—112455 

(1993 federal environmental restoration confer- 
ence; Washington, DC (United States); 25-27 
Mar 1993) 

See WSRC-MS—92-346-Rev.1 

(Advances in polymer processing; Cincinnati, 
OH (United States); 29-31 Mar 1993) 

See LA-UR-93-569 

(4. annual workshop on management in basic 
applied research and R&D environment; 
Stanford, CA (United States); 3-4 Mar 1993) 

See LA-UR-93-473 

See PPPL-CFP-2775 

(NACE annual corrosion conference and materi- 
als performance and corrosion show; New 
Orleans, LA (United States); 7-12 Mar 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(2. international conference on nuclear engineer- 
ing; San Francisco, CA (United States); 
21-24 Mar 1993) 

See LA-UR-92-3563 

(1993 American Society of Mechanical Engi- 
neers (ASME) national design engineering 
conference; Chicago, IL (United States); 7- 
11 Mar 1993) 

See WHC-SA-1619 

(Engineering foundation conference; Miami, FL 
(United States); 16 Mar 1993) 

See RFP-4651 

(1993 international simulators conference on 
high performance computing; Arlington, VA 
(United States); 29 Mar - 1 apr 1993) 

See LA-UR-92-4382 

See WSRC-MS—92-514 

(Computer simulation in waste management and 
environmental sciences; Washington, DC 
(United States); 29 Mar - 1 apr 1993) 

See WHC-SA-1722 

See WSRC-MS—92-481 

See WSRC-MS-92-415 

(Waste management ‘93; Tucson, AZ (United 
States); 1-5 Mar 1993) 

See WHC-SA-1796 

See RFP-4623 

See WHC-SA-1833 

(Society of Toxicology meeting; New Orleans, 
LA (United States); 13 Mar 1993) 

See SAND-93-0116C 
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18:15455 
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18:17299 
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Source of Order 


Distribution 
Availability 


Number Category 


(Meeting on nuclear plant instrumentation, con- 
trol and man-machine interface technologies; 
Oak Ridge, TN (United States); 18-21 Apr 
1993) 

OST; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(4. topical meeting on emergency preparedness 
and response; Long Island, NY (United 
States); 25-29 Apr 1993) 

See WSRC-MS-92-170 

See WSRC-MS—92-347 

(5. topical meeting on robotics and remote sys- 
tems; Knoxville, TN (United States); 26-29 
Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 

See SAND—93-0076C 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 

(International topical meeting on mathematical 
methods and supercomputing in nuclear ap- 
plications (M&C+SNA '93); Karisruhe 
(Germany); 19-23 Apr 1993) 

See LA-UR-92-4363 

See UCRL-JC—111847 

See LA-UR-93-293 

(International high-level radioactive waste man- 
agement conference; Las Vegas, NV (United 
States); 25-29 Apr 1993) 

See SAND—92-2900C 

See SAND-92-2791C 

See SAND-—92-2739C 

See SAND-92-2838C 

See SAND-93-7007C 

See SAND-—93-0053C 

See SAND-93-0083C 

See SAND—93-0054C 

See SAND-92-2671C 

See SAND—92-2491C 

See SAND-—93-7005C 

See SAND-92-7344C 

See SAND-92-2127C 

See WSRC-MS-92-232-Rev.2 

(55. annual American power conference; 
Chicago, IL (United States); 13-15 Apr 1993) 

See DOE/ET/10815-—206 

(95. annual meeting of the American Ceramic 
Society; Cincinnati, OH (United States); 18- 
22 Apr 1993) 

See WSRC-MS-—92-503 

(Automatic object recognition 3, Society of Photo- 
Optical Instrumentation Engineers (SPIE) 
OE/aerospace science 8 sensing meeting; 
Orlando, FL (United States); 11-16 Apr 1993) 

See LA-UR-93-301 

(2. international symposium in situ and on-site 
bioreclamation; San Diego, CA (United 
States); 5-8 Apr 1993) 

See WSRC-MS—92-459 

(Conference on southwest petroleum; Lubbock, 
TX (United States); 21-22 Apr 1993) 

See SAND-92-1711C 

(IEEE international conference on acoustics, 
speech, and signal processing; Minneapolis, 
MN (United States); 27-30 Apr 1993) 

See LA-UR-93-638 

(Spring national meeting of the American 
Institute of Chemical Engineers (AIChE); Ho- 
puston, TX (United States); 5-8 Apr 1993) 

See WSRC-MS-92-520 
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Source of Distribution 
Availability Category 


(High-level radioactive waste management; Las 
Vegas, NV (United States); 25-29 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 

See UCRL-JC—112444 

(38. ASME international gas turbine and aero- 
engine congress and exhibition; Cincinnati, 
OH (United States); 24-27 May 1993) 

See ANL/MCT/CP-77501 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Earthquake hazard reduction in the Central and 
Eastern United States; Memphis, TN (United 
States); 3-5 May 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(European conference on artificial life (ECAL 
‘93); Brussels (Belgium); 24-26 May 1993) 

See LA-UR-93-0077 

(Chemical sensor symposium; Honolulu, HI 
(United States); 16-21 May 1993) 

See SAND-92-2382C 

See SAND—92-2450C 

(OPTO ‘93; Paris (France); 11-13 May 1993) 

See LA-UR-93-418 

(13. international Plansee seminar; Triol (Aus- 
tria); 24-28 May 1993) 

See UCRL-JC—112684 

(Electric vehicle symposium; Honolulu, HI 
(United States); 16-23 May 1993) 

See LA-UR-93-728 

(12. international conference on fluidized-bed 
combustion; San Diego, CA (United States); 
8-13 May 1993) 

See DOE/METC/C-93/7053 

See DOE/METC/C—93/7054 

See DOE/METC/C-—93/7060 

See DOE/MC/24132-93/C0182 

(12. Royal Aeronautical Society/American Insti- 
tute of Aeronautics and Astronautics 
(RAS/AIAA) aerodynamic decelerator sys- 
tems technical conference; London (United 
Kingdom); 10 May 1993) 

See SAND-92-1889C 

(4. international conference on contaminated 
soil; Berlin (Germany); 3-7 May 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(American Nuclear Society (ANS) annual meet- 
ing; San Diego, CA (United States); 20-24 
Jun 1993) 

OSTI; NTIS; INIS; GPO Dep. 

See SAND-93-7021C 

OSTI; NTIS; INIS; GPO Dep. 

See WHC-SA-1784 

See LA-UR-93-470 

(8. international conference on fracture; Kiev 
(Ukraine); 8-14 Jun 1993) 

See SAND-92-0536C 

(international neural network conference; 
Barcelona (Spain); 9-11 Jun 1993) 

OSTI; NTIS; GPO Dep. 
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DE93007913 
DE93007910 


DE93005773 


DE93006214 


DE93006618 


DE93007919 


DE93006739 


(Conference on functional programming lan- 
guage and computer architectures; 
Copenhagen (Denmark); 9-11 Jun 1993) 

See LA-UR-93-298 

(2. international conference on web handling; 
Stillwater, OK (United States); 6-9 Jun 1993) 

See SAND-92-2889C 

(43. electronic component and technology con- 
ference; Orlando, FL (United States); 1-3 Jun 
1993) 

See SAND-92-2345C 
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2 18:16850 See SAND-92-2476C 
3 18:16851 See SAND-92-2554C 
CONF-9306110- (1993 predictive technology symposium and ex- 
hibition; Orlando, FL (United States); 22-24 
Jun 1993) 
1 18:17199 See Y/DV—-1154/R3 
CONF-93061 1 1— (10. international conference on machine learn- 
ing; Amherst, MA (United States); 27-29 Jun 
1993) 
1 18:16776 See SAND—92-2744C 
CONF-930616— (9. IEEE pulsed power conference; Albuquerque, 
NM (United States); 21-23 Jun 1993) 
1 18:16852 See SAND—92-2874C 
CONF-930621-— (American Society of Mechanical Engineers 
(ASME) fluids engineering conference; Wash- 
ington, DC (United States); 20-24 Jun 1993) 
18:18219 See UCRL-JC—111080 
1 18:17752 See SAND—92-1561C 
CONF-930630— (Society for Technical Communication confer- 
ence; Dallas, TX (United States); 10-13 Jun 
1993) 
1 18:18538 See LA-UR—-92-2416 
CONF-930644— (34. US symposium on rock mechanics; Madi- 
son, WI (United States); 27-30 Jun 1993) 
1 18:15251 See SAND-92-2169C 
3 18:15454 See SAND—92-2063C 
CONF-930649— (Parallel architectures and languages Europa 
(PARLE); Munich (Germany); 14-28 Jun 
1993) 
1 18:18602 See LA-UR-92-2924 
CONF-930651— (4. international conference on simulation meth- 
ods in nuclear engineering; Montreal 
(Canada); 2-4 Jun 1993) 
1 18:15943 See BNL-48228 
CONF-930661— (Reliability and maintainability symposium; At- 
lanta, GA (United States); 26-28 Jun 1993) 
1 18:16102 See EGG-M-92402 
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OSTI; 
OSTI; 


OSTI; 
OSTI; 
OST]; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


m m m 
8 8 8 


S8 88888 88 8 888sse 


mm mmmmm mm m mmmmmm 
—_ —_ ee ee a —_ —_- 


mm 
8 8 


Order 
Number 
DES3011266 
DE93010922 
DE93007525 
DE93011505 
DE93011511 
DE93011510 
DES3011509 
DE93011508 
DE93011507 
DE93011457 


DE93008943 
DE93008944 


DE93011455 
DE9301 1456 
DE9301 1625 
DE9301 1626 
DE93011627 


DE93010961 
DE93010962 


DE93011515 
DE93011616 
DE9301 1542 
DE93011451 
DE93009698 
DE93006137 
DE93011454 
DE93009669 
DE93011443 
DES93011629 
DE93007602 
DE93011452 
DE93011448 
DE93011622 
DE93011631 
DE9301 1633 
DE93011635 
DE9301 1630 
DE93011449 
DE93011445 
DE9301 1450 


DE93007476 


Distribution 
Category 
MF-247 
MF-406 
MF-101 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-112 


PC-105 
PC-105 


MF-102 
MF-102 
MF-102 
MF-102 
MF-102 


MF-104 
MF-104 


MF-109 
MF-112 
MF-114 
MF-105 
MF-113 
MF-105 
MF-104 
PC-108 
MF-102 
MF-104 
MF-108 
MF-117 
MF-113 
MF-113 
MF-102 
MF-105 
MF-113 
MF-113 
MF-108 
MF-108 
MF-108 


MF-108 





Report 
Number 


DOE/PC/91052- 
4 
DOE/PC/91058- 
T4 
DOE/PC/91154— 
T3 
DOE/PC/91164— 
TS 
DOE/PC/91286- 
T5 
DOE/PC/91293-— 
5 
DOE/PC/91294- 
T1 
DOE/PC/91295- 
TS 
DOE/PC/91304— 
5 
DOE/PC/91305- 


3 
DOE/PC/91306— 
5 
DOE/PC/91307— 
Té6 
DOE/PC/91309— 
T7 
DOE/PC/92205— 


DOE/UMTRA- 
050126-0000 
050131-0000 


050510-GRNO-Vol.2A 


0505 12-0000-App.B- 
Attach.1 


050512-0000-Attach.4 


0505 125-0000 
400647-0000 
400660-0000 
400663-0000 
400665-0000 
400671-0000 
400686-0000 
400689-0000 
400692-0000 
DOE/WIPP- 

91-005-Vol.10-Rev.3 


Abstract 

Number 

18:15066 
18:15067 
18:15754 
18:14830 
18:15068 
18:15770 
18:15186 
18:15147 
18:15069 
18:15135 
18:15771 
18:15187 
18:16541 
18:14831 
18:14832 
18:15661 
18:15591 
18:15592 
18:17411 
18:15593 
18:15384 
18:15594 
18:15385 
18:15386 
18:15387 
18:15388 
18:15595 
18:15819 
18:15727 
18:15596 
18:17412 
18:15597 
18:15598 
18:15599 
18:15605 
18:15600 
18:16630 
18:15601 
18:15602 
18:17413 
18:17414 
18:15603 
18:15604 


18:15389 


Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OST}; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


INIS; OSTI (Free of Charge) 
OSTI (Free of Charge); INIS 
INIS; OSTI (Free of Charge) 
INIS; OSTI (Free of Charge) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


-- 


m mmmmmmmmmm m 
8 S888eessss 8 


_ 


Order 
Number 
DE93009686 
DE9301 1446 
DE93011636 
DE9301 1447 
DES3011624 
DE93011623 
DE93009674 
DE93011632 
DE93011453 
DE93008130 
DE93011621 
DE93009689 
DE93011634 
DE93009703 
DE9301 1460 
DE93008210 
DE93008265 
DE93008829 
DE93008839 
DE93008857 
DE93008828 
DES3008842 
T1I9300851 1 
TI93009619 
T!I93008610 
TI93010063 
DE93005906 
DE93009103 
DE93005743 
DE93009470 
DE93005946 
DE93008968 
DE93009144 
DE93009147 
DE93009141 
DE93008961 
DE93005945 
DES3009469 
DES93008964 
DE93005948 
DE93005944 
DE93008965 
DE93009464 


DE93008844 


DOE/WIPP— 


Distribution 
Category 
MF-108 
MF-108 
MF-104 
MF-102 
MF-109 
MF-106 
MF-113 
MF-107 
MF-108 
MF-102 
MF-105 
MF-113 
MF-114 
MF-102 
MF-105 
MF-109 
MF-630 
MF-630 
MF-703 
MF-630; 
MF-721 
MF-630; 
MF-721 
MF-902 
MF-802 
MF-800 
MF-802 
MF-800 
MF-902 
MF-523 
PC-920 
MF-903 
MF-511 
MF-902; 
MF-3903 
MF-902 
MF-902 
MF-903 
MF-903 
MF-511 
MF-902 
MF-902 
MF-902 
MF-511 
MF-902 
MF-902 


MF-902 
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DOE/WIPP- 


Report 
Number 


93-010 

DPST- 
58-101-Del.Ver. 
87-754 
88-627 
88-676-Del.Ver. 


53-1406 
53-1411 
53-322 
53-333 
53-351 
53-406 
53-431 
53-593-Del.Ver. 
53-701 
53-748 
53-752 
53-777 
53-834 
53-916 
53-986 


92-014 
92-015 
92-018 
92-020 
92-022 
92-024 
92-033 
92-045 
ECS-LOCA- 
01 
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Abstract 
Number 


18:15390 


18:16096 
18:15391 
18:17318 
18:16097 


18:16757 
18:16758 
18:15395 
18:16456 
18:17689 
18:16064 
18:16065 
18:16457 
18:15276 
18:15995 
18:17512 
18:16739 
18:16066 
18:16067 
18:16098 
18:15996 
18:16753 
18:16660 
18:16754 
18:17319 


18:16755 
18:16756 
18:16061 
18:15273 
18:15301 
18:15781 
18:15274 
18:16035 
18:16062 
18:15275 
18:15392 
18:16063 
18:15302 
18:15393 
18:15394 
18:15277 


18:17236 


18:15396 
18:15397 
18:15398 
18:18499 
18:15399 


18:18143 


18:18500 
18:18501 
18:18033 
18:15948 
18:16013 
18:16542 
18:18502 
18:16014 
18:16543 
18:18034 
18:15400 
18:16015 
18:16544 


18:16097 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
); 
); 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
(US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
( 
( 
( 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OST!; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DPST-88-676-Del. Ver. 


S 
o 


m 
8 
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Order 
Number 


DE93008324 


DE93005516 
DE93006163 
DE93003644 
DE93005333 


DE93010106 
DE93010108 
DE93007129 
DE93007842 
DE93007843 
DE93007844 
DE93007850 
DE93008315 
DE93008316 
DE93008320 
DE93008321 
DE93008322 
DE93008812 
DE93008813 
DE93008815 
DE93008323 
DE93009271 
DE93009272 
DES3009273 
DE93009276 


DE93009277 
DE93009268 
DES3006049 
DE93006051 
DE93006053 
DE93006523 
DE93006242 
DE93004869 
DE93005224 
DE93004966 
DE93004965 
DE93006050 
DE93005635 
DE93006637 
DE93007127 
DE93004675 


DE93778260 


DE93616701 
DE93618565 
DE93618566 
DES93618864 
DE93618567 


DE93619952 


DE93618873 
DE93618874 
DE93618704 
DE93619415 
DE93619424 
DE93618092 
DE93618885 
DE93618418 
DE93618093 
DE93619811 
DE93618551 
DE93618419 
DE93618082 


Distribution 
Category 


MF-721 


MF-700 
MF-721 
MF-702 
MF-706 


MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-702; 
MF-706 
MF-704 
MF-700 
MF-706 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 
MF-721 
MF-706 
MF-700 
MF-700 
MF-721 
MF-700 





Report 
Number 


EDF- 
92-NB-00028 
92-NB-00029 
92-NB-00030 
92-NB-00031 
92-NV-00010 

EDF-R- 
92-NB-0026 
92-NI-B-0012 
92-NI-B-0016 
92-NI-B-0018 
92-NI-B-0019 
92-NI-B-0020 
92-NI-B-0021 
92-NI-B-0023 
92-NI-B-0024 
92-NI-B-0025 
92-NI-J-0003 
92-NI-O-0002 
92-NI-O-0003 
92-NI-V-0002 
92NB0027 


10617-2156 
10617-2160 
10617-2161 
10617-2166 
EGG-BNCT- 
10016-09/10 
EGG-EAST-— 
9031 
EGG-EST-— 
9523 
EGG-GEO— 
10178 


EGG-M- 
92257 
92288 
92402 

EGG-NPR- 
10248 


Abstract 
Number 


18:15820 
18:15821 
18:15822 
18:15823 
18:16224 


18:15824 
18:16807 
18:15908 
18:15909 
18:15825 
18:15826 
18:15827 
18:15828 
18:15829 
18:15830 
18:15831 
18:16150 
18:16151 
18:16225 
18:15710 


18:15359 
18:15741 
18:17320 
18:17321 
18:17322 
18:15235 
18:17456 
18:15792 
18:16099 
18:17323 
18:16100 


18:16101 
18:16102 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 


See DOE/AL/58309-52 
OSTI; NTIS 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


GPO 
Dep. 


Order 
Number 


DE93619436 
DE93619437 
DE93619438 
DE93619439 
DE93619334 


DE93619431 
DE93617428 
DE93617524 
DE93619458 
DE93617499 
DE93619432 
DE93619433 
DE93618453 
DE93619434 
DE93619435 
DE93618454 
DE93612864 
DE93612865 
DE93611851 
7193775330 


DE93778268 
DE93006666 
DES3006668 
DES3006665 
DE93009909 
DES3007223 
DE93007045 
DE93005270 
DE93004312 
DE93005188 


DE93005256 
DE93001923 


EMO- 


Distribution 
Category 


18:15873 OSTI; NTIS (US Sales Only); GPO Dep. DES93004559 


10529 18:16070 OSTI; NTIS (US Sales Only); GPO Dep. DE93007228 


8957 18:16036 OSTI; NTIS (US Sales Only); GPO Dep. 


DE93007042 


9429 18:16068  OSTI; NTIS (US Sales Only); GPO Dep. DE93005861 


9501-Rev.A 18:16103 | OSTI; NTIS (US Sales Only); GPO Dep. DE93005862 


9903 18:16069  OSTI; NTIS (US Sales Only); GPO Dep. DE93006857 


EGG-NRE- 
10619 
EGG-RAAM— 
10563 
EGG-WMO- 
10447 
EHD-TR- 
151 
EIR- 
629-3/92 
EML- 
551 
EMO— 
1080-Vol.2 


18:16104 
18:15965 
18:15569 
18:17513 
18:16079 
18:16661 


18:15606 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); 
See NUREG/IA-0040-3/92 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


INIS 


DE93007052 
DE93007146 
DES3005235 


DE93611717 


DE93005384 


DES93005982 


MF-402 


MF-902 
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ENDF—- 


Report 
Number 


ENDF- 
355 
ENEA-RT-DISP-— 
91-03 
ENEA-RT-INN— 
90-61 
91-41 
91-55 
91-58 
92-02 
92-21 
ENEA-RT-NUCL-— 
91-29 
92-05 
92-11 
92-13 
92-20 
ENEA-RT-STUDE- 
91-01 
EP- 
89-3 
ER-B- 
93-02 
ES/ER- 
47-D1 
48-D1 
ES/ESH- 
22/1 
22/V2 
ESA-SP- 
346 
ESG- 
188 
ESH-EMS— 
91-0090 
92-0036 
ESTSC- 
000158D622001 
000219MNFRM02 
000245SUN0001 
0004441PS0201 
000564AL00000 
000564IBMPCO00 
000566IBMPC00 
000568IBMPCO00 
000571IBMPCO00 
000573C760000 
000573D0VAX00 
ETDE-IT- 
92-74 
93-100 
93-101 
93-102 
93-103 
93-104 
93-105 
93-106 
93-107 
93-108 
93-109 
93-110 
93-111 
93-70 
93-71 
93-72 
93-75 
93-77 
93-78 
93-79 
93-80 
93-81 


978 ERA Vol. 18, No. 6 


Abstract 
Number 


18:18132 
18:17324 


18:16883 
18:17074 
18:16884 
18:16834 
18:16886 
18:16840 


18:17325 
18:18396 
18:18503 
18:18504 
18:18505 


18:18576 


18:15927 


18:18536 


18:15620 
18:15618 


18:17326 
18:17327 


18:17701 
18:16847 


18:17328 
18:17329 


18:18577 
18:18578 
18:18579 
18:18580 
18:18581 
18:18582 
18:18583 
18:18584 
18:18585 
18:18586 
18:18587 


18:15736 
18:18398 
18:16808 
18:18588 
18:16545 
18:16761 

18:16279 
18:16280 
18:16281 

18:18506 
18:16891 

18:18399 
18:17457 
18:17075 
18:16631 

18:16888 
18:16356 
18:17553 
18:17237 
18:17238 
18:16759 
18:15707 


Source of 
Availability 


See ORNL/TM—12304 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI (Free of Charge) 


See POEF-Z—4233 
See POEF/ER/Sub-89/4543 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
See LBL-32284 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ESTSC 
ESTSC 


ESTSC; Lawrence Livermore National Lab. 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Saies Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE93778233 


DE93778232 
DE93778211 
DE93778182 
DE93778215 
DE93778167 
DE93778194 


DE93774319 
DE93778228 
DE93778231 
DE93778230 
DE93778213 


DE93778159 
DE93612792 


TI93005599 


DE93007810 
DE93007811 


DE93617274 


DE93006573 
DE93007464 


DE93774300 
DE93778198 
DE93778110 
DE93778113 
DE93778200 
DE93778203 
DE93778115 
DE93778119 
DE93778122 
DE93778205 
DE93778226 
DE93778234 
DE93778235 
DE93774315 
DE93774316 
DE93774317 
DE93774301 
DE93774303 
DE93774304 
DE93774305 
DE93774320 
DE93778038 


Distribution 
Category 





8888888 
BERRLBR 


93774663 
93774704 
93780364 
93780366 
93780368 
ETDE/JP-mf— 
93775927 


a 


93775938 
93776421 


Abstract 
Number 


18:16148 
18:16269 
18:16889 
18:18397 
18:17514 
18:15720 
18:15725 
18:15726 
18:15721 
18:15755 
18:16760 
18:16411 
18:18243 
18:16890 
18:16145 
18:16146 
18:16147 


18:16315 
18:15729 
18:16259 
18:16182 
18:17330 
18:17239 
18:17240 
18:17241 


18:14817 


18:15077 
18:16227 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


); 
) 
); 
); 
) 
) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; Available from The Fuel Society of 
_ Japan, 5-4, Sotokanda 6-chome, Chiyoda- 


ku, Tokyo, Japan 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE93778042 
DE93778045 
DE93778180 
DE93778184 
DE93778186 
DE93778054 
DE93778057 
DE93778060 
DE93778063 
DE93778065 
DE93778068 
DE93778071 
DE93778190 
DE93778192 
DE93778087 
DE93778090 
DE93778093 


DE93774502 
DE93774637 
DE93774638 
DE93774653 
DE93774704 
DE93780364 
DE93780366 
DE93780368 


DE93775927 


DES3775938 
DE93776421 


FNAL-TM- 


Distribution 
Category 


93781115 18:15667 OSTI; NTIS; Availabel from The Hydrogen En- 
ergy Systems Society of Japan, 28-1, 
Tamazutsumi 1-chome, Setagaya-ku, Tokyo, 


DE93781115 


EUR- 
13904 
13905 
13973 
13986 
14040 
14180 
14237 
14735 

FAL/ASP-— 
92-25. 

FAW-B- 
91018 

FEI- 
2026 
2099 
2105 
2157 
2164 
2218 
2220 

FEMP-— 
2269 
2275 


FEMP/SUB— 
059 


FERMILAB-Pub— 


92-334 
FNAL-TM— 
1380-Rev. 
1794 
1812 
1813 
1815 


18:16316 
18:15730 
18:15087 
18:15225 
18:15205 
18:17515 
18:16317 
18:16361 


18:16028 
18:18630 


18:18144 
18:18052 
18:15966 
18:18096 
18:18145 
18:18053 
18:18146 


18:15607 
18:17331 


18:17332 
18:17947 


18:16993 
18:16994 
18:16995 
18:16996 
18:16997 


Japan 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTIi; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See AEA-RS-5321 
OSTI; NTIS (US Saies Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See DESY-92-166 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


7193775329 
T193775327 
TI93775324 
7193775322 
T193775326 
T1I93620780 
7193775314 
7193775312 


DE93774540 


DE93617003 
DES93616923 
DE93621031 
DE93621499 
DE93621503 
DE93616915 
DE93616999 


DE93003711 
DE93007451 


DE93007450 


DE9301 1225 
DE93008365 
DES3008366 
DE93008367 
DE93010524 


PC-414 
PC-414 
PC-414 
PC-414 
PC-414 


ERA Vol. 18, No. 6 979 





FNAL-TM— 


Report 
Number 


1816 
1818 
1820 
1821 
1823 
1826 
1827 
1828 
1829 
FNAL/C— 
92/107 
92/122 
92/258 
92/288 
92/292 
92/340-E 
92/341-E 
92/354-E 
92/358-E 
92/361-E 
92/368 
92/382-A 
92/388 
92/81 
92/96 
93/008-E 
93/010 
93/014-A 
93/022-A 
FRCEA-TH- 


980 ERA Vol. 18, No. 6 


Abstract 
Number 


18:16998 
18:16999 
18:17000 
18:17001 
18:17079 
18:17080 
18:17002 
18:17081 
18:17082 


18:16988 
18:16989 
18:16990 
18:17076 
18:16991 
18:17950 
18:18011 
18:17077 
18:17951 
18:17952 
18:17078 
18:17702 
18:16992 
18:16986 
18:16987 
18:17953 
18:16892 
18:17703 
18:17704 


18:16459 
18:17773 
18:17480 
18:17774 
18:15910 


18:18386 


18:16662 
18:16255 
18:17516 
18:16460 


18:16729 


18:18223 
18:18224 
18:18225 
18:17047 
18:17690 
18:18323 
18:18324 
18:17864 


18:15766 
18:15767 


18:16105 


18:18400 
18:18401 
18:18507 


18:17003 
18:17004 
18:16869 
18:17005 
18:17006 
18:17007 
18:17008 
18:17009 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See DOE/ER/53266-42 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); 
if 
3 
); 


See DOE/ER/40329-T2 


OSTI; NTIS (US Sales Only 


) 
OSTI; NTIS (US Sales Only); 
Di 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


( ); 
OSTI; NTIS (US Sales Only); 
( 


OSTI; NTIS (US Sales Only 


); 
OSTI; NTIS (US Sales Only); 
); 


OSTI; NTIS (US Sales Only 


See DOE/PC/88851-T4 
See DOE/PC/88851-T5 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


oD 
Uv 
88 


ee ek ek ek ot ot ok 


MAM MMM AMM M MMMM mmammm nam mOmMmmmm 
S8SSSSESSSSsessssss Sesssssss 


po ee ee ee ee ee ee ee 


Order 
Number 


DE93009462 
DE93009463 
DE93008368 
DE93008364 
DE93008369 
DE93008371 
DE93010522 
DE93010525 
DE93010523 


DE93008878 
DE93008879 
DE93008133 
DE93008134 
DE93008135 
DE93008137 
DE93008138 
DE93008139 
DE93008140 
DE93008141 
DE93008143 
DE93008484 
DE93008880 
DE93008877 
DE93009597 
DE93008875 
DE93008876 
DE93008482 
DE93008483 


DE93618071 
DE93619711 
DE93619289 
DE93619715 
DE93621123 


DE93610547 
DE93612797 
DE93611760 
DE93618068 


DE93613825 
DES93613826 
DE93613827 
DES93612523 
DES93613001 
DE93613979 
DE93613980 
DE93613128 


DE93006530 


DE93008988 
DE93008987 
DE93009460 


DE93618364 
DE93618365 
DE93618354 
DE93618366 
DE93618367 
DE93618368 
DE93618369 
DE93618370 


Distribution 
Category 


PC-414 
PC-406 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 


MF-414 
MF-414 
MF-414 
MF-405 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-412 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-412 
MF-412 





Report 
Number 


GANIL-R- 
92-12 
GANIL-T-— 
92-01 
GJPO-— 
53 
GKSS— 
92/E/44 
GRE 
91/0330 
GRS- 

90 
GSCAN-P- 
89-2 
90-2 
91-2 

91-15 
GSF- 

24/91 
GSE 


92-73(prepr.) 
92-74 (prepr.) 
92-75(prepr.) 
92-78(prepr.) 
93-02(prepr.) 


GTK-YST- 
74 
77 
79 
HEP-TH 
9212095 


HEPHY-PUB-— 


569/92 
HMI-B— 
498 
HW- 
23989 
24567 
34530 


41702-Del. 
42219-Del. 
51802-Del. 


56185 


56602-Del. 


56640 
56914 
57636 


58305-Del. 


59463 


60000-Del. 


60233 
60505 


66644-Del. 


7-5243 
70918 
71895 
72590 
72890 
73905 
75145 
76443 
77397 
79768 
81019 
81620 
82330 
82526 
iIAE— 

00372. 
0076. 
0092. 


Abstract 
Number 


18:17083 
18:18097 
18:17073 
18:16829 
18:15248 
18:18631 


18:17333 
18:17334 
18:16663 
18:15266 


18:17554 


18:18098 
18:18099 
18:18100 
18:18101 
18:17954 


18:17415 
18:17416 
18:17417 


18:17768 
18:17955 
18:16071 


18:16461 
18:15608 
18:16072 
18:15278 
18:15279 
18:15303 
18:15280 
18:15304 
18:15281 
18:15282 
18:15283 
18:15305 
18:15284 
18:15285 
18:15286 
18:15287 
18:16073 
18:17418 
18:15306 
18:15307 
18:15288 
18:15308 
18:15289 
18:15309 
18:15310 
18:15290 
18:15311 
18:15291 
18:15312 
18:15292 
18:15313 


18:16877 
18:17063 
18:18085 


Source of 

Availability 

OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
See DOE/ID/12584—1 10 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

See BONN-HE-92-38 

OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


( ); 
( ); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Oniy); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See CNIC—00377 
See CNIC—00561 
See CNIC—-00524 


INIS 


INIS 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


MMMM M MMM MMMM MMM MMMM Mmommmmmm 
SSQSESSSSSSSSSSSESESESEEESSESES 


Order 
Number 


DE93618529 


DE93613432 


DE93774695 
DE93004427 
DE93780241 


DE93611306 
DE93611307 
DE93610548 
DE93611321 


DE93774503 


DE93774651 
DE93774650 
DE93774652 
DE93774824 
DE93774822 


DE93611357 
DE93611373 
DE93620738 


DE93615632 
DE93780379 


DE93006343 
DE93009980 
DE93006846 
DE93009912 
DE93009181 
DE93009182 
DES3009913 
DE93009914 
DE93010548 
DE93009915 
DES3010551 
DES93010552 
DE93009916 
DE93010231 
DE93009917 
DES3009918 
DE93009167 
DE93009982 
DE93009168 
DES3008391 
DE93008498 
DE93008452 
DES3008456 
DE93009172 
DE93008457 
DE93009173 
DES3008579 
DE93008584 
DE930091 74 
DE93010229 
DE93009175 
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1AE- 


Distribution 
Category 
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IAE- 





Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
0093. 18:15960 See CNIC—00521 
0095. 18:17062 See CNIC—00538 
0098. 18:17454 See CNIC—00568 
0099. 18:17065 See CNIC—00571 
0100. 18:16727 See CNIC—00547 
0100. 18:16878 See CNIC—00592 
4693-2 18:17691 OSTI; NTIS (US Sales Only); INIS DE93616828 
4831-3 18:15967 OSTI; NTIS (US Sales Only); INIS DE93612269 
4924-4 18:15793 | OSTI; NTIS (US Sales Only); INIS DE93612343 
4941-11 18:15997  OSTI; NTIS (US Sales Only); INIS DE93612290 
4965-15 18:15998 | OSTI; NTIS (US Sales Only); INIS DE93612291 
4980-9 18:18195 | OSTI; NTIS (US Sales Only); INIS DE93617022 
IAEA-AL- 
060 18:15401 OSTI; NTIS (US Sales Only); INIS DE93619569 
069 18:15314 | OSTI; NTIS (US Sales Only); INIS DE93619039 
IAEA-INFCIRC— 
2(Rev.42)E/F/R/S 18:18546 OSTI; NTIS (US Sales Only); INIS DE93618629 
209(Rev.1/Mod.1/Add.1) 18:15643 OSTI; NTIS (US Sales Only); INIS DE93619629 
272(Mod.1)E/F/R/S 18:16422 OSTI; NTIS (US Sales Only); INIS DE93617630 
293(Mod.1) 18:15632 OSTI; NTIS (US Sales Only); INIS DE93619636 
412 18:15633 OSTI; NTIS (US Sales Only); INIS DE93617631 
413 18:15634 | OSTI; NTIS (US Sales Only); INIS DE93619637 
414(E/F/R/S) 18:15635 § OSTI; NTIS (US Sales Only); INIS DE93617632 
415 18:15636 OSTI; NTIS (US Sales Only); INIS DE93619638 
416(E/F/R/S) 18:15637 OSTI; NTIS (US Sales Only); INIS DE93617633 
417(E/F/R/S) 18:18652 OSTI; NTIS (US Sales Only); INIS DE93617629 
IAEA-NDS- 
O(rev.93/3) 18:18641 OSTI; NTIS (US Sales Only); INIS DE93619641 
0(suppl.rev.93/3) 18:18642 OSTI; NTIS (US Sales Only); INIS DE93619642 
111 18:18054 | OSTI; NTIS (US Sales Only); INIS DE93619880 
139 18:18102 OSTI; NTIS (US Sales Only); INIS DE93619909 
140 18:18103 OSTI; NTIS (US Sales Only); INIS DE93619910 
7(rev.93/3) 18:18643 OSTI; NTIS (US Sales Only); INIS DE93619643 
IAEA-R- 
5467-F 18:17336 | OSTI; NTIS (US Sales Only); INIS DE93619205 
6012-F 18:17517  OSTI; NTIS (US Sales Only); INIS DE93611761 
6050-F 18:16016 | OSTI; NTIS (US Sales Only); INIS DE93612305 
IAEA-SM- 
325/146. 18:15657 See NINR—E001-92 
IAEA-SR- 
179/14C 18:16078 See NINR—E002-92 
IAEA-TECDOC— 
662 18:16762 OSTI; NTIS (US Sales Only); INIS DE93612940 
666 18:15928 OSTI; NTIS (US Sales Only); INIS DE93612780 
667(v.1) 18:15832 | OSTI; NTIS (US Sales Only); INIS DE93611205 
667(v.2) 18:15833 OSTI; NTIS (US Sales Only); INIS DE93612361 
667(v.3) 18:15834 OSTI; NTIS (US Sales Only); INIS DE93612327 
668 18:16017 OSTI; NTIS (US Sales Only); INIS DE93612306 
669 18:15835 OSTI; NTIS (US Sales Only); INIS DE93612362 
670 18:15782 | OSTI; NTIS (US Sales Only); INIS DE93612328 
671 18:16233  OSTI; NTIS (US Sales Only); INIS DE93611322 
672 18:16018 | OSTI; NTIS (US Sales Only); INIS DE93612158 
673 18:15333 OSTI; NTIS (US Sales Only); INIS DE93610903 
674 18:16234 | OSTI; NTIS (US Sales Only); INIS DE93616429 
675 18:15402 OSTI; NTIS (US Sales Only); INIS DE93618000 
677 18:16108 §OSTI; NTIS (US Sales Only); INIS DE93621059 
678 18:15836 OSTI; NTIS (US Sales Only); INIS DE93619381 
679 18:15334 OSTI; NTIS (US Sales Only); INIS DE93619382 
680 18:15403 OSTI; NTIS (US Sales Only); INIS DE93617549 
681 18:15783 | OSTI; NTIS (US Sales Only); INIS DE93619426 
682 18:15784 | OSTI; NTIS (US Sales Only); INIS DE93618423 
684 18:15785 OSTI; NTIS (US Sales Only); INIS DE93619427 
685 18:15786 OSTI; NTIS (US Sales Only); INIS DE93619428 
686 18:16462 OSTI; NTIS (US Sales Only); INIS DE93620494 
687 18:15912 | OSTI; NTIS (US Sales Only); INIS DE93619459 
688 18:17481 OSTI; NTIS (US Sales Only); INIS DE93620805 
689 18:15411 OSTI; NTIS (US Sales Only); INIS DE93619573 
691 18:17482 OSTI; NTIS (US Sales Only); INIS DE93620807 
694 18:15876 OSTI; NTIS (US Sales Only); INIS DE93619448 
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iC— 





Report Abstract Source of GPO Order Distribution 

Number Number Availability Dep. Number Category 

IAEA-WMRA- 
21 18:15412 OST; NTIS (US Sales Oniy); INIS DE93619570 

IAPCM- 
0013. 18:18489 See CNIC—00375 
0018. 18:18369 See CNIC—00513 
0020. 18:16833 See CNIC—00605 

ic- 
91/253 18:17865 OSTI; NTIS (US Sales Only); INIS DE93619769 
92/182 18:17775 | OSTI; NTIS (US Sales Only); INIS DE93613046 
92/183 18:17776 OSTI; NTIS (US Sales Only); INIS DE93613047 
92/189 18:17777. OSTI; NTIS (US Sales Only); INIS DE93613048 
92/200 18:17866 OSTI; NTIS (US Sales Only); INIS DE93616871 
92/201 18:17867 OSTI; NTIS (US Sales Only); INIS DE93616872 
92/221 18:18175 | OSTI; NTIS (US Sales Only); INIS DE93613550 
92/222 18:18176 | OSTI; NTIS (US Sales Only); INIS DE93613551 
92/223 18:18177 OSTI; NTIS (US Sales Only); INIS DE93613552 
92/224 18:18104 | OSTI; NTIS (US Sales Only); INIS DE93613433 
92/225 18:18105 | OSTI; NTIS (US Sales Only); INIS DE93613421 
92/227 18:17624 OSTI; NTIS (US Sales Only); INIS DE93612966 
92/228 18:17625 OSTI; NTIS (US Sales Only); INIS DE93612967 
92/233 18:17705 OSTI; NTIS (US Sales Only); INIS DE93613017 
92/234 18:18205 OSTI; NTIS (US Sales Only); INIS DE93613816 
92/254 18:18106 | OSTI; NTIS (US Sales Only); INIS DE93616975 
92/255 18:18107 OSTI; NTIS (US Sales Only); INIS DE93616958 
92/258 18:17706 OSTI; NTIS (US Sales Only); INIS DE93613018 
92/260 18:17707  OSTI; NTIS (US Sales Only); INIS DE93613019 
92/261 18:18178 | OSTI; NTIS (US Sales Only); INIS DES3613553 
92/262 18:17708 OSTI; NTIS (US Sales Only); INIS DES93613020 
92/263 18:17709 OSTI; NTIS (US Sales Only); INIS DE93613021 
92/264 18:17710 OSTI; NTIS (US Sales Only); INIS DE93613022 
92/265 18:17626 OSTI; NTIS (US Sales Only); INIS DE93612968 
92/266 18:17627 OSTI; NTIS (US Sales Only); INIS DE93612969 
92/268 18:17628 | OSTI; NTIS (US Sales Only); INIS DE93619663 
92/269 18:17711 OSTI; NTIS (US Sales Only); INIS DE93613023 
92/270 18:17712 | OSTI; NTIS (US Sales Only); INIS DE93613024 
92/271 18:16466 OSTI; NTIS (US Sales Only); INIS DE93610993 
92/272 18:17868 | OSTI; NTIS (US Sales Only); INIS DE93613118 
92/273 18:17956 OSTI; NTIS (US Sales Only); INIS DE93613162 
92/274 18:18402 OSTI; NTIS (US Sales Only); INIS DE93613687 
92/275 18:17713 | OSTI; NTIS (US Sales Only); INIS DE93613025 
92/276 18:18364 | OSTI; NTIS (US Sales Only); INIS DE93614017 
92/277 18:18339 | OSTI; NTIS (US Sales Only); INIS DE93613987 
92/278 18:18162 | OSTI; NTIS (US Sales Only); INIS DE93613535 
92/279 18:17778 | OSTI; NTIS (US Sales Only); INIS DE93613092 
92/280 18:17714 | OSTI; NTIS (US Sales Only); INIS DE93613026 
92/281 18:17715 | OSTI; NTIS (US Sales Only); INIS DE93613027 
92/282 18:18240 OSTI; NTIS (US Sales Only); INIS DE93613910 
92/283 18:18241 OSTI; NTIS (US Sales Only); INIS DE93613911 
92/284 18:17779 | OSTI; NTIS (US Sales Only); INIS DE93619716 
92/285 18:17780 OSTI; NTIS (US Sales Only); INIS DE93619717 
92/286 18:17245 OSTI; NTIS (US Sales Only); INIS DE93619229 
92/287 18:18226 OSTI; NTIS (US Sales Only); INIS DE93617051 
92/288 18:17869 | OSTI; NTIS (US Sales Only); INIS DE93616861 
92/289 18:17870 OSTI; NTIS (US Sales Only); INIS DE93616862 
92/290 18:18403 OSTI; NTIS (US Sales Only); INIS DE93613723 
92/291 18:17629 OSTI; NTIS (US Sales Only); INIS DE93619664 
92/292 18:17781 OSTI; NTIS (US Sales Only); INIS DE93613049 
92/294 18:18325 OSTI; NTIS (US Sales Only); INIS DE93613981 
92/295 18:18589 OSTI; NTIS (US Sales Only); INIS DE93612916 
92/296 18:17630 OSTI; NTIS (US Sales Only); INIS DE93619665 
92/297 18:17716 | OSTI; NTIS (US Sales Only); INIS DE93613028 
92/298 18:17631 OSTI; NTIS (US Sales Only); INIS DE93612970 
92/299 18:18206 OSTI; NTIS (US Sales Only); INIS DE93617047 
92/300 18:18207 OSTI; NTIS (US Sales Only); INIS DE93613817 
92/301 18:17871 OSTI; NTIS (US Sales Only); INIS DE93613119 
92/302 18:17782 OSTI; NTIS (US Sales Only); INIS DE93613050 
92/303 18:18227  OSTI; NTIS (US Sales Only); INIS DE93613828 
92/304 18:17632 | OSTI; NTIS (US Sales Only); INIS DE93612971 
92/305 18:16633  OSTI; NTIS (US Sales Only); INIS DE93611231 
92/306 18:17633 OSTI; NTIS (US Sales Only); INIS DE93616815 
92/307 18:17717 OSTI; NTIS (US Sales Only); INIS DE93613029 
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ic— 


Report 
Number 


92/308 
92/309 
92/310 
92/311 

92/312 
92/313 
92/314 
92/316 
92/318 
92/320 
92/321 

92/322 
92/323 
92/324 
92/325 
92/326 
92/327 
92/328 
92/329 
92/330 
92/333 

92/334 
92/335 
92/336 
92/337 
92/338 
92/339 
92/340 
92/341 

92/342 
92/343 
92/344 
92/345 
92/346 
92/347 
92/348 
92/349 
92/350 
92/351 

92/352 
92/353 
92/354 
92/355 
92/356 
92/357 
92/358 
92/359 
92/360 
92/361 

92/362 
92/363 
92/364 
92/365 
92/367 
92/368 
92/369 
92/372 
92/373 
92/374 
92/375 
92/376 
92/377 
92/378 
92/379 
92/380 
92/381 

92/382 
92/383 
92/384 
92/385 
92/386 
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Abstract 
Number 


18:17718 
18:18340 
18:18196 
18:18208 
18:17957 
18:18197 
18:18198 
18:17872 
18:18164 
18:18165 
18:18166 
18:17719 
18:17634 
18:17635 
18:17720 
18:17783 
18:16467 
18:17873 
18:18209 
18:17784 
18:17636 
18:18210 
18:18147 
18:17785 
18:16705 
18:17874 
18:17637 
18:17721 

18:16664 
18:17958 
18:17638 
18:16546 
18:17786 
18:17787 
18:17722 
18:18179 
18:18148 
18:17723 
18:17639 
18:18211 

18:17875 
18:17788 
18:17789 
18:16634 
18:16635 
18:18341 

18:18342 
18:18343 
18:18344 
18:18345 
18:17640 
18:18199 
18:18108 
18:18212 
18:17876 
18:17959 
18:17790 
18:18346 
18:16809 
18:18347 
18:18326 
18:18348 
18:18349 
18:18213 
18:18350 
18:17641 

18:17960 
18:18167 
18:17642 
18:17643 
18:17644 


Source of 
Availability 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 


INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OST}; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 


); 
. 
OSTI: NTIS (US Sales Only): 
); 
; 
»; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INiS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


); 
); 
); 
); 


Order 
Number 


DE93613030 
DE93613988 
DE93613642 
DE93613818 
DE93616873 
DE93613643 
DE93613644 
DE93613149 
DE93613538 
DE93613539 
DE93613540 
DE93613031 

DE93619666 
DE93619667 
DE93616837 
DE93613111 

DE93610974 
DE93613120 
DE93613819 
DE93613051 

DE93616816 
DE93613820 
DE93617000 
DE93616843 
DE93616009 
DE93616863 
DE93616817 
DE93616838 
DE93615987 
DE93616883 
DE93616818 
DE93616188 
DE93616844 
DE93616845 
DE93619705 
DE93617007 
DE93617001 

DE93616839 
DE93616819 
DE93620166 
DE93619781 

DE93616846 
DE93616847 
DE93616212 
DE93616213 
DE93617134 
DE93617892 
DE93617135 
DE93617136 
DE93617137 
DE93616820 
DE93619965 
DE93616991 

DE93617048 
DE93616864 
DE93616876 
DE93616848 
DE93617138 
DE93619375 
DE93617139 
DE93617127 
DE93617129 
DE93617130 
DE93620167 
DE93617131 
DE93619668 
DE93616884 
DE93617004 
DE93619669 
DE93619670 
DE93619671 


Distribution 
Category 





Abstract 
Number 


18:17877 
18:17645 
18:17646 
18:17724 
18:17725 
18:17647 
18:17648 
18:17649 
18:17791 
18:17650 
18:17651 
18:17652 
18:17653 
18:17654 
18:17961 
18:17878 
18:17655 
18:17656 
18:17962 
18:17792 
18:17657 
18:18404 
18:17726 
18:17793 
18:17658 
18:17794 
18:17659 
18:17660 
18:16547 
18:17795 
18:17796 
18:18405 
18:17661 
18:18035 
18:17797 
18:18012 
18:17662 
18:17798 
18:17799 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Saies Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 
); 
); 


Order 
Number 


DE93619770 
DE93619672 
DE93619673 
DE93619706 
DE93619707 
DE93616821 
DE93619674 
DE93619675 
DE93616849 
DE93619676 
DE93619677 
DE93619678 
DE93616822 
DE93619679 
DE93619799 
DE93619780 
DE93619680 
DE93619681 
DE93619800 
DE93621377 
DE93619682 
DE93619986 
DE93619708 
DE93619762 
DE93619683 
DE93619718 
DE93619684 
DE93619685 
DE93619134 
DE93619719 
DE93619720 
DES3619991 
DE93619686 
DE93619862 
DE93619721 
DES3619809 
DE93619687 
DE93619722 
DE93619763 


IFT-P- 


Distribution 
Category 


18:16185 OSTI; NTIS; Available from The Institute of En- DE93781332 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 

18:16235 OSTI; NTIS; Available from The Institute of En- DE93781334 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 

18:16357 OSTI; NTIS; Available from The Institute of En- DE93781333 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 


18:18149 OSTI; NTIS (US Sales Only); INIS DE93613520 
18:15742 OSTI; NTIS DE93778391 


18:17605 OSTI; NTIS (US Sales Only) 7193775335 
18:15226 OSTI; NTIS (US Sales Only) 7193775332 
18:15227 OSTI; NTIS (US Sales Only) T193775333 
18:16735 OSTI; NTIS (US Sales Only) 71938775339 
18:16412 OSTI; NTIS (US Sales Only) 7193775337 
18:15228 | OSTI; NTIS (US Sales Only) 193775336 


18:18390 See DOE/ET/53088-584 
18:18391 See DOE/ET/53088-587 
18:18392 See DOE/ET/53088-589 
18:18393 See DOE/ET/53088—-590 
18:18394 See DOE/ET/53088-591 


18:17800  OSTI; NTIS (US Sales Only); INIS DE93613093 
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IFVE-OEF— 


Report 
Number 


IFVE-OEF- 
91-40 
92-16 

IFVE-OMVT- 
90-110 

IFVE-ONF- 
91-138 
91-191 
92-1 

IFVE-ORE 
91-118 

IFVE-OTF— 
90-172 
91-171 
91-189 
92-23 
92-31. 
92-5. 

iG~ 
92/01 

IHEP-OTF- 
90-172. 
91-136 
91-137 
92-5 
92-23. 
92-31 

IKE- 

2-92 

INCT- 

2108/V/C/A 

INDC(UK)- 

048-LN 

INEL/MISC- 
92176 

93030 

INFO- 

0313 
0320 
0338-2F 
0351-2 
0358 
0362 
0366 
0374 
0376 
0383 
0392 
0397 
0403 
0407 
0409 
0412 


3093 
3094 
3095 
3097 
3098 
3099 
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Abstract 
Number 


18:17963 
18:17964 


18:18644 


18:17084 
18:18013 
18:17965 


18:18150 


18:17801 
18:17879 
18:17966 
18:17967 
18:17880 
18:17803 


18:17419 


18:17801 
18:17802 
18:18014 
18:17803 
18:17967 
18:17880 


18:15796 
18:16665 
18:18051 


18:18544 
18:15380 


18:15887 
18:15888 
18:15651 
18:15889 
18:17518 
18:17519 
18:15890 
18:17520 
18:17521 
18:15413 
18:17420 
18:15891 
18:15414 
18:15892 
18:17337 
18:15968 


18:16468 
18:17085 
18:17086 
18:17087 
18:15652 
18:16666 
18:16721 
18:17088 
18:16667 
18:17246 
18:18590 
18:17484 
18:18109 
18:16668 
18:17522 
18:17523 
18:17524 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See IHEP-OTF-92-31 
See IHEP-OTF-92-5 


OSTI; NTIS (US Sales Only); INIS 


See IFVE-OTF-90-172 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See IFVE-OTF-92-23 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See AEA-RS-5262 


See DOE-76-45/39-Rev.1 
See DOE/LLW-75T 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DES93621443 
DE93616890 


DE93617634 


DES93621170 
DE93616895 
DE93616878 


DE93621504 


DE93621419 
DE93616867 
DE93616885 
DE93616886 


DE93614872 


DE93621378 
DE93621451 
DE93616842 


DE93616868 
DE93780373 


DE93616000 


DE93612449 
DE93612450 
DE93612051 
DE93612451 
DE93611496 
DE93611718 
DE93612452 
DES3611762 
DE93611533 
DE93612749 
DE93611374 
DE93612453 
DES93612750 
DE93612454 
DE93611341 
DE93612270 


DE93610916 
DE93612638 
DE93612524 
DE93612639 
DE93612064 
DE93610549 
DE93610854 
DE93612640 
DE93610550 
DE93614222 
DE93612917 
DE93614235 
DE93614549 
DE93610551 
DES93611719 
DE93614226 
DE93614923 
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3100 
3101 
3102 
3110 
3113 
3114 
INIS-GB- 
448 
452 
462 
463 
467 
468 
469 
470 
471 


335 
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337 
353/A 
370/A 
INIS-XN— 
395 
404 
426 
429 
430 
431 
432 
433 
434 
INIS-mf- 
13382 
13383 
13384 
13385 
13393 
13398 
13400 
13401 
13402 
13403 
13404 
13405 
13406 
13408 
13409 
13410 
13411 
13412 
13413 
13414 
13415 
13416 
13417 
13418 
13419 
13420 
13421 
13422 
13423 
13424 
13425 
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Number 


18:17525 
18:17526 
18:17485 
18:16722 
18:16669 
18:17338 


18:16236 
18:15779 
18:16152 
18:15263 
18:17527 
18:17339 
18:15570 
18:15571 
18:15415 
18:17528 


18:16474 
18:17884 
18:17968 
18:17969 
18:18244 
18:16893 
18:16763 
18:18514 
18:17970 
18:18409 
18:17663 


18:18654 
18:15644 
18:18554 
18:17341 
18:15969 
18:15267 
18:15970 
18:15930 
18:15931 


18:17881 
18:17421 
18:17340 
18:18547 
18:16670 
18:16469 
18:15929 
18:15937 
18:15938 
18:17529 
18:15572 
18:18548 
18:16037 
18:18653 
18:16237 
18:16238 
18:16870 
18:15893 
18:15894 
18:15895 
18:15896 
18:15897 
18:18508 
18:16186 
18:16187 
18:16188 
18:15787 
18:15788 
18:18509 
18:16858 
18:16859 
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OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
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OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
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); 
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); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
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OST; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
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DE93611484 
DE93611485 
DE93611638 
DE93610855 
DE93620279 
DE93620723 


DE93618283 
DE93616760 
DE93616792 
DE93610893 
DE93612943 
DE93614854 
DE93620828 
DE93620829 
DE93620811 
DE93617358 


DE93610931 
DE93613150 
DE93613170 
DE93613171 
DE93613913 
DE93612177 
DE93612143 
DE93613786 
DE93613172 
DE93614565 
DE93614525 


DE93612890 
DE93619633 
DE93612946 
DE93617243 
DE93618405 
DE93617255 
DE93618406 
DE93618574 
DE93619602 


DE93612893 
DE93611360 
DE93611272 
DE93612944 
DE93614759 
DE93610856 
DE93611889 
DE93610781 

DES3610782 
DE93611763 
DE93611709 
DE93612945 
DE93616344 
DE93612889 
DE93611852 
DE93611853 
DE93612165 
DE93614402 
DE93612455 
DE93614403 
DE93612456 
DE93612457 
DE93613784 
DE93612802 
DE93612803 
DE93612804 
DE93612329 
DE93612330 
DES3614576 
DE93614303 
DE93614304 
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18:18646 
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18:18550 
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18:18511 

18:16273 
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DE93614305 
DE93613785 
DE93613038 
DE93614529 
DE93615955 
DE93611651 

DE93614233 
DE93615519 
DE93616248 
DE93615942 
DE93616797 
DE93616798 
DE93618031 

DE93616505 
DE93617422 
DE93614958 
DE93614959 
DE93614960 
DE93614963 
DE93617178 
DE93616094 
DE93616335 

DE93617637 
DE93617963 

DE93617964 
DE93618573 
DE93618777 
DE93620574 
DE93618865 

DE93618603 

DE93619479 
DE93619480 
DE93618695 

DE93618688 
DE93619421 

DE93619481 

DE93618977 
DE93619416 
DES3619021 

DE93618984 
DE93619018 
DE93619607 
DE93619048 
DE93618939 
DE93619232 
DE93619999 
DE93619372 
DE93621606 
DE93619656 
DE93620206 
DE93620169 
DE93620170 
DE93619178 
DE93620171 

DE93620172 
DE93620173 
DE93618985 
DE93619315 
DE93618940 
DE93620000 
DE93619440 
DES3619049 
DE93620280 
DE93619369 
DE93620814 
DE93621481 

DE93774534 
DE93774533 
DE93780253 
DE93774708 
DE93774709 
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14128 
14130 
14131 
14134 
INP-MSU- 
91-40-244 
91-41-245 
91-42-236 
91-45-249 
92-12-2611 
92-13-262 
92-14-263 
92-15-264 


IPNO-DRE- 
91-08 
92-15 

IPNO-TH— 
91-27 
91-79 
91-81 
92-52 

IPP 
11183 

IPPCZ— 
316 
317 
318 
319 
320 
322 
326 

IRF— 

208 

IRE 
132-91-16 

is— 
5086 
5088 

Is-M- 

739 
iS-T- 
1217 
1452 
1541 
1652 
iso- 
210-Del. 
563-Del. 
642-Del. 
713-Del. 
714-Del. 

ITER-IL-FC— 
2.4-0-8. 
8.1-0-18. 
9.2-0-33. 

ITF 
91-50 
91-71 
91-73 
91-74 
91-75 
92-2 
92-5 
92-6 

IiTP- 
91-103 
91-106 
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18:16109 
18:16256 
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18:18111 
18:18036 
18:17885 
18:17971 
18:17804 
18:17805 
18:17806 
18:17807 


18:17177 
18:18410 


18:17664 
18:17665 


18:17808 
18:17809 
18:17810 
18:18037 


18:18418 


18:18414 
18:18412 
18:18413 
18:18414 
18:18415 
18:18416 
18:18417 


18:17727 
18:17010 


18:16841 
18:18591 


18:16821 


18:18168 
18:16556 
18:16708 
18:16764 


18:15318 
18:15319 
18:15320 
18:15321 
18:15322 


18:18476 
18:18486 
18:18485 


18:17811 
18:18419 
18:18420 
18:18362 
18:18421 
18:18063 
18:17342 
18:17666 


18:17886 
18:17668 
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OSTI; NTIS (US Sales Only); 
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OSTI; NTIS; INIS 
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OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
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DE93774980 
DE93774682 
DE93774810 
DES3780238 


DE93616992 
DES3616909 
DE93616869 
DE93616879 
DE93616857 
DE93613094 
DE93613095 
DE93613096 


DE93614476 
DE93617036 


DE93617643 
DE93617644 


DE93617651 
DE93617652 
DES93617653 
DE93617726 


DE93771977 


DE93613701 
DE93613724 
DE93613670 
DE93613725 
DE93613702 
DE93619993 
DE93619994 


DE93611405 
DE93618390 


DE93009620 
DE93009501 


DE93008075 


DE93007537 
DE93008823 
DE93007541 
DE93008864 


DES30091 76 
DE93009177 
DES93009178 
DES93009179 
DE930091 80 


DE93617654 
DE93617842 
DE93617843 
DE93617895 
DE93617820 
DE93617729 
DE93618114 
DES3617645 


DE93617679 
DE93617646 
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91-107 
91-18 
91-40 
91-49 
91-52 
91-58 
91-71 
91-73 
91-78 
91-85 
91-87 
91-93 
91-94 
91-95 
91-98 
92-1 
92-3 
92-5 
92-10 
92-11 
92-12 
92-13 
92-14 
92-22 
92-23 
92-24 
92-25 
92-26 
92-27 
92-28 
92-29 
92-30 
92-31 
92-41 
IVL-B— 
1087 
lYaF—- 
90-108 
90-137 
JEGA/UMT- 
1289-0517 
JET-R- 
92-08 
92-10 


1-91-490 

1-91-572 

10-91-374 
10-91-507 
10-91-567 
11-91-487 
13-91-474 
13-91-486 
13-91-523 
13-91-524 
14-91-519 
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18:18428 
18:18429 
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18:17978 

18:18431 
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18:17980 


18:16239 


18:17670 
18:18039 


18:16630 


18:18432 
18:18433 
18:18434 


18:17093 
18:17163 
18:18152 
18:17011 
18:17012 


18:18112 
18:18113 
18:18114 
18:18015 
18:18115 
18:17094 
18:18116 
18:17095 
18:18117 
18:17096 
18:17097 
18:17098 
18:17099 
18:18592 
18:17100 
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18:17102 
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OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93617649 
DE93617730 
DE93618705 
DE93617731 
DE93617689 
DE93617862 
DE93617844 
DE93617655 
DE93617656 
DE93617657 
DE93617690 
DE93617691 

DE93617647 
DE93617758 
DE93617658 
DE93617845 
DE93617694 
DE93617697 
DE93617680 
DE93617692 
DE93617681 

DE93617650 
DE93619688 
DE93617846 
DE93617847 
DE93617848 
DE93617849 
DE93617850 
DE93617851 

DE93617659 
DE93617693 
DE93617852 
DE93617695 
DE93617696 


DE93778466 


DE93612973 
DE93613279 


DE93617026 
DE93621607 
DE93621638 


DE93616648 
DE93616686 
DE93613529 
DE93616548 
DE93616549 


DE93613422 
DE93613434 
DE93613364 
DE93616893 
DE93613495 
DES93616654 
DE93613496 
DE93612608 
DE93616993 
DE93612609 
DE93616655 
DE93612610 
DE93616656 
DE93612903 
DE93612611 
DE93612612 
DE93616643 
DE93616644 
DE93617053 


Distribution 
Category 





Report 
Number 


14-91-542 
15-91 -504 
17-91-438 
18-91-549 
2-91-356 
2-91-375 
2-91-442 
2-91-464 
2-91-497 
2-91-506 
2-91-5314 
2-91-536 
2-91-546 
2-91-566 
2-91-573 
2-92-6 
2-92-16 
2-92-19 
2-92-20 
3-91-413 
3-91-414 
4-91-303 
4-91-370 
4-91-379 
4-91-418 
4-91-425 
4-91-467 
4-91-500 
4-91-501 
4-91-574 
4-92-9 
5-91-466 
5-91-533 
5-91-534 
6-92-17 
8-91-369 
JINR-R- 
1-91-264 
1-91-394 
1-91-528 
1-91-537 
1-91-538 
1-91-545 
1-91-554 
1-92-13 
10-91-308 
10-91-311 
10-91-482 
10-91-483 
10-92-41 
11-91-357 
11-91-363 
13-91-280 
13-91-343 
13-91-380 
13-91-508 
13-91-515 
13-91 -556 
13-92-18 
14-91-144 
14-91-502 
14-91-503 
14-91-516 
14-91-529 
16-91-459 
17-91-269 
2-91-416 
2-91-473 
2-91-505 
3-91-415 
3-91-450 


Abstract 
Number 


18:18352 
18:17104 
18:18353 
18:16709 
18:17981 
18:17982 
18:17983 
18:17819 
18:17820 
18:17821 

18:18016 
18:17822 
18:18017 
18:17823 
18:17824 
18:17984 
18:17985 
18:17825 
18:17671 

18:15939 
18:15940 
18:18318 
18:18200 
18:17672 
18:17673 
18:17728 
18:17674 
18:17826 
18:17827 
18:17889 
18:17986 
18:17675 
18:17676 
18:17677 
18:18040 
18:17692 


18:17105 

18:18118 
18:18119 
18:17106 
18:17107 
18:18120 
18:17108 
18:18121 

18:18593 
18:17111 

18:18594 
18:18595 
18:18596 
18:18597 
18:18598 
18:17112 
18:17113 
18:17114 
18:18201 

18:17115 
18:17019 
18:17116 
18:18354 
18:16678 
18:17343 
18:16679 
18:17117 
18:17530 
18:17679 
18:17678 
18:17828 
18:17109 
18:18153 
18:18235 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INiS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93616559 
DE93612579 
DE93617140 
DE93610763 
DE93613183 
DE93613184 
DE93613185 
DE93616850 
DE93613052 
DE93613053 
DE93616891 
DE93616858 
DE93616894 
DE93616851 
DE93621374 
DE93616880 
DE93616889 
DE93616852 
DE93612974 
DE93612250 
DE93616571 
DE93613914 
DE93613645 
DE93612975 
DE93612976 
DE93613032 
DE93612977 
DE93613054 
DE93613097 
DE93616865 
DE93616887 
DE93612978 
DE93621340 
DE93621341 
DE93613280 
DE93616829 


DE93616657 
DE93613423 
DE93616946 
DE93616658 
DE93616659 
DE93616976 
DES3616660 
DE93613382 
DE93612918 
DE93616661 

DE93616800 
DE93612904 
DE93616801 

DE93612905 
DE93616804 
DE93616662 
DE93616663 
DE93616664 
DES3617023 
DE93617533 
DE93616552 
DE93616665 
DE93617144 
DE93615956 
DE93611273 
DE93610552 
DE93616645 
DE93611764 
DE93616823 
DE93612979 
DE93621379 
DE93616646 
DES93613521 
DE93617054 


JINR-R- 


Distribution 
Category 


ERA Vol. 18, No. 6 991 





JINR-R- 


Report 
Number 


3-91-521 
4-91-561 
6-91-557 
6-91-568 
7-91-565 
8-91-509 
8-91-510 
9-91-479 
9-91-480 
9-91-555 
9-91-558 
Juel- 
2443 
2637 
KANUPP-ISR-— 
637.2-2 
KANUPP-STR- 
90-3 
92-3 
92-6 
KCP- 
613-4863 
613-4867 
613-4899 
KEMAKTA-AR- 
91-26 
92-10 
KFK-— 
5064 
5094 
KFK-PEF— 
34 
KFKE 
1991-34/J,K 
1991-36/G 
1991-37/A 
1991-38/G 
1991-41/K 
1991-42/A 
1991-42/B 
1992-02/A 
1992-07/A 
1992-09/G 
1992-10/A+B 
1992-11/A 
KFTE 
90-6 
91-1 
91-2 
91-3 
91-4 
91-5 
91-6 
91-7 
91-8 
91-9 
91-10 
91-11 
91-12 
91-13 
91-14 
91-15 
91-17 
91-18 
91-19 
91-20 
91-21 
91-23 
91-24 
91-25 
91-26 


Abstract 
Number 


18:18018 
18:18122 
18:16894 
18:18055 
18:17110 
18:17013 
18:17014 
18:17015 
18:17016 
18:17017 
18:17018 


18:16680 
18:18435 


18:15898 


18:15899 
18:16019 
18:15900 


18:16765 
18:16362 
18:16842 


18:15416 
18:15609 


18:18123 
18:15148 


18:17577 


18:16732 
18:17178 
18:17987 
18:15955 
18:17531 
18:17829 


18:18056 


18:17831 

18:16486 
18:18154 
18:16487 
18:18124 
18:18066 
18:17020 
18:16895 
18:17118 
18:18436 
18:17729 
18:18355 
18:17832 
18:18180 
18:17730 
18:18437 
18:16557 
18:17731 
18:16488 
18:17833 
18:17834 
18:18438 
18:18439 
18:17021 
18:18440 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only) 


NTIS (US Sales Only) 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


); 
); 
:: 
); 
); 
); 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE93613244 
DE93616939 
DE93616534 
DE93613334 
DE93616647 
DE93612222 
DE93616553 
DE93616546 
DE93616547 
DE93616540 
DE93616560 


DE93774612 
DE93774882 


DE93618500 


DE93618501 
DE93617478 
DE93618502 


DE93009823 
DE93006366 
DE93009618 


DE93621256 
DE93617349 


DE93774982 
DE93774655 


DE93774714 


DE93610777 
DE93612677 
DE93613186 
DE93612256 
DE93611765 
DE93613055 
DE93613056 
DE93613219 
DE93614536 
DE93612307 
DE93612980 
DE93613335 


DE93613098 
DE93620534 
DE93621505 
DE93620578 
DE93621479 
DE93621473 
DE93621001 

DE93620982 
DE93621160 
DE93621657 
DE93621349 
DE93621770 
DE93621380 
DE93621541 

DE93621350 
DE93621665 
DE93620636 
DE93621351 

DE93620577 
DE93621420 
DE93621421 

DE93621639 
DE93621640 
DE93620995 
DE93621666 


Distribution 
Category 


PC-706 
PC-706 
PC-705 


992 


ERA Vol. 18, No. 6 





KlYal— 


—_e——— seen 


Report 
Number 


91-27 
91-28 
91-29 
91-30 
91-31 
91-32 
91-33 
91-34 
91-35 
91-36 
91-37 
91-38 
91-39 
91-40 
91-41 
91-42 
91-44 
91-45 
91-46 
91-47 
91-49 
91-50 
91-51 
91-52 
91-review 
92-4 
92-5 
92-6 
92-7 
92-14 
92-15 
92-16 
92-20 
92-21 
92-22 
92-25 
92-27 
92-31 
92-32 
92-33 
92-34 
92-35 
92-36 
92-38 
92-39 
92-40 
92-41 
92-42 
92-43 
92-44 
92-45 
KINR—- 
91-38 
KlYa- 
91-7 
91-13 
91-14 
91-15 
91-16 
91-18 
91-20 
91-24 
91-25 
91-27 
91-29 
91-35 
91-36 
91-41 
92-2 
92-3 
92-4 


Abstract 
Number 


18:17732 
18:18067 
18:17733 
18:16896 
18:18363 
18:17119 
18:16897 
18:17161 
18:18441 
18:18442 
18:16898 
18:18443 
18:16899 
18:17045 
18:18444 
18:17734 
18:18445 
18:18446 
18:17835 
18:18515 
18:16900 
18:18447 
18:17735 
18:16901 
18:16489 
18:17736 
18:16902 
18:17836 
18:17837 
18:16490 
18:16257 
18:16258 
18:18448 
18:18516 
18:17022 
18:18449 
18:17120 
18:16903 
18:16904 
18:16905 
18:16491 
18:16492 
18:18125 
18:17121 
18:18599 
18:18450 
18:18451 
18:18068 
18:18452 
18:16493 
18:16906 


18:18057 


18:16907 
18:16021 
18:16494 
18:18453 
18:16733 
18:18069 
18:18126 
18:16495 
18:17532 
18:16908 
18:16496 
18:16022 
18:17122 
18:18070 
18:17533 
18:18236 
18:17023 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


( 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
); 


( 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


DE93621352 
DE93621472 
DE93621353 
DE93620976 
DE93621785 
DE93621159 
DE93620977 
DE93621250 
DE93621608 
DE93621641 
DE93620978 
DE93621653 
DE93620979 
DE93621006 
DE93621654 
DE93621354 
DE93621599 
DE93621655 
DE93621422 
DE93621681 
DE93620980 
DE93621656 
DE93621355 
DE93620981 
DE93620576 
DE93621356 
DE93620987 
DE93621381 
DE93621382 
DE93620579 
DE93621289 
DE93621290 
DE93621674 
DE93621679 
DE93620991 
DE93621642 
DE93621157 
DE93620983 
DE93620984 
DE93620985 
DE93620495 
DE93620499 
DE93621480 
DE93621171 
DE93621315 
DE93621609 
DE93621658 
DE93621474 
DE93621643 
DE93620580 
DE93620986 


DE93618713 


DE93617449 
DE93617479 
DE93617200 
DE93617863 
DE93617174 
DE93617732 
DE93619948 
DE93617201 
DE93617325 
DE93617448 
DE93617202 
DE93617480 
DE93617529 
DE93617733 
DE93617319 
DE93617882 
DE93617462 


Distribution 
Category 
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KiYal- 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


92-7 18:17024  OSTI; NTIS (US Sales Only); INIS DE93617463 
92-8 18:18155  OSTI; NTIS (US Sales Only); INIS DE93617741 
92-9 18:18600 OSTI; NTIS (US Sales Only); INIS DE93621316 
92-10 18:16497 OSTI; NTIS (US Sales Only); INIS DE93620496 


12026-MS 
12320-MS 
12345-MS 
12347-MS 
12407-PR 
12502-MS 
12523-PR 
12524-MS 
12526-MS 
12531-MS 


LA-SUB— 


61278F-1 
93-102 
93-106 
93-109 
93-11/1 
93-12 
93-127 
93-142 
93-30 
93-33 
93-36/1 
93-37 
93-40 
93-42 
93-43 
93-44 
93-49/1 
93-49/2 
93-50 
93-55/1 


93-6/1 
93-61 


18:18470 


18:15971 


18:15323 
18:16639 
18:17593 
18:17594 
18:18242 
18:17216 
18:18601 
18:17123 
18:15638 
18:17458 


18:17738 
18:16681 
18:18319 
18:15733 
18:16558 
18:17738 
18:18214 
18:16682 
18:17187 
18:17179 
18:17168 
18:16843 
18:16844 
18:17693 
18:16845 
18:17025 
18:16910 
18:16911 
18:16710 
18:16912 
18:16498 
18:16909 
18:16640 


18:18517 


See TRITA-ALF-92-03 
OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LA-SUB-93-12 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


mmmMmmmmmmmm 
Se ee ee ee en Se ees ee eae 
S88S388838 


eee ek ek ek wk wt wk wt wt ot wt 


DE93612271 


DES93009113 
DE93006301 
DE930091 16 
DES930091 15 
DE93009822 
DE93008852 
DE930091 14 
DE93009218 
DE930091 88 
DE93008908 


DE93009413 
DE93009412 
DE93009410 
DE93008676 
DE93008012 
DE93009582 
DE93009787 
DE93008014 
DE93008005 
DE93008001 
DE93008006 
DE93008326 
DE93008328 
DE93008675 
DE93008327 
DE93008673 
DE93008921 
DE93008672 
DE93008822 
DE93008465 
DE93008002 
DE93008463 


DE93008820 


MF-704 
MF-940 
MF-408 
MF-408 
MF-410 
PC-900 
MF-405 
MF-706 
MF-900 
MF-408 


MF-701 
MF-910 


MF-706 
MF-910 
MF-701 


MF-706 


MF-706 
MF-910 


MF-414 
MF-700 
MF-700 


MF-365 
MF-706 
MF-704; 
MF-706 
MF-712 


mm MMMM MM MMMM MMMM MMmmmmmm 


88 SSBRSessessssessessese 


18:17606 OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; INIS; GPO Dep. 

18:16810 | OSTI; NTIS; INIS; GPO Dep. 

18:17188 OSTI; NTIS; GPO Dep. 

18:17189 | OSTI; NTIS (US Sales Only); GPO Dep. 

18:16846 OSTI; NTIS (US Sales Only); GPO Dep. 

18:15417  OSTI; NTIS; INIS; GPO Dep. 


DE93008920 MF-801 


DE93008464 MF-731 

DE93008806 MF-706 

DE93008808 

DE93008682 

DE93008910 MF-903; 
MF-940 


— kk ok ot ot 


93-89 18:15656 OSTI; NTIS; GPO Dep. 
93-91 18:18537 OSTI; NTIS; GPO Dep. 
LA-UR- 


92-2095 18:16110 | OSTI; NTIS (US Sales Only); GPO Dep. 


DE93008686 
DE93008907 MF-700 


—_~ 


_ 


DE93005431 MF- 
1021 
DE92018614 MF-900 
DES93000797 MF-905 
DE93003704 MF-902 


92-2416 18:18538 OSTI; NTIS; GPO Dep. 
92-2924 18:18602 OSTI; NTIS; GPO Dep. 
92-3274 18:17266 OSTI; NTIS; GPO Dep. 


92-3563 18:16111 OSTI; NTIS; INIS; GPO Dep. 


92-3648 
92-3823 
92-3907 


92-4063 
92-4353 
92-4363 


18:17603 
18:17200 
18:17201 


18:17267 
18:17169 
18:18156 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


eek ek wt tk ot ot 


DE93003788 
DE93003813 
DE93003850 
DE93003861 


DE93005444 
DE93005464 
DE93005462 


MF-731 
MF-902 
MF-741 
MF-701; 
MF-741 
MF-902 


MF-905 


mmmm mmmmmmm m mm mmmmm 
8888 888sses 8 88 8888s 


—_ ot ot ot 


92-4382 18:16112 | OSTI; NTIS (US Sales Only); GPO Dep. DE93005459 MF-906 
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Report 
Number 


92-572 
93-0044 
93-0071 
93-0077 
93-134 
93-140 
93-165 
93-189 
93-209 
93-222 
93-271 
93-293 
93-298 
93-301 
93-361 
93-418 
93-428 
93-467 
93-470 
93-471 
93-472 
93-473 
93-478 
93-547 
93-557 
93-569 
93-586 
93-587 
93-588 
93-599 
93-635 
93-638 
93-650 
93-679 
93-721 
93-727 
93-728 
93-731 
93-750 
LAL-— 
92-64 
92-74 
LAMP- 
92/1 
92/2 
92/3 
92/4 
92/5 
92/6 
LAPP-T- 
91-01 
LBL- 
31666 
31793 
32031 
32284 
32955 
33039 
33152 
33157 
33205 
33219 
33306 
33354 


33356 
33364 


33367 
33391 


Abstract 
Number 


18:17443 
18:18518 
18:15418 
18:17444 
18:17445 
18:17990 
18:17202 
18:17534 
18:17535 
18:17203 
18:17190 
18:18157 
18:18603 
18:18604 
18:17217 
18:17170 
18:17739 
18:17740 
18:18158 
18:17741 
18:17742 
18:18555 
18:18454 
18:17890 
18:16822 
18:16641 
18:17026 
18:17027 
18:16913 
18:17743 
18:18171 
18:18605 
18:15324 
18:17744 
18:17745 
18:17991 
18:16308 
18:17746 
18:17028 


18:17838 
18:18019 


18:17681 
18:17737 
18:18169 
18:18170 
18:18181 
18:18194 


18:17839 


18:15419 
18:18182 
18:18533 
18:16847 
18:16642 
18:18356 
18:17446 
18:16683 
18:16719 
18:16711 
18:18320 
18:17124 


18:18215 
18:16309 


18:16715 
18:17747 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


); 
); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 


P3 
PO 


oe | 
© 


og 
© 


MMMM MMM MMM MMM MMMM MMMM MMMM MMMM Mmmm 
SESEESSSEIEIEEIIE38E 


ab ah oh ah nh at ot ah ob ob ob 
888883888888 


mm mm mmm mMmMmmMmmMmmmm 


S88B88E88888888 


© 
© 


fe) 
© 


Order 
Number 


DE93008700 
DE93007355 
DE93007338 
DE93007337 
DE93007334 
DE93007347 
DE93007344 
DE93007341 
DE93007379 
DE93007378 
DE93007370 
DE93008793 
DE93007349 
DE93007367 
DE93007332 
DE93007970 
DE93007326 
DE93008711 
DE93008710 
DE93008709 
DE93008708 
DE93008707 
DES3008706 
DE93008703 
DE93008702 
DE93008701 
DE93008699 
DE93008693 
DE93008692 
DE93008716 
DE93008738 
DE93008735 
DE93008733 
DE93008726 
DE93008723 
DE93008722 
DE93008721 
DE93008720 
DE93008718 


DE93619764 
DE93621449 


DE93612981 
DE93616840 
DES3617005 
DE93617006 
DE93619957 
DE93619964 


DE93617673 


DE93007659 
DE93010417 
DE93007728 
DE93007732 
DE93007722 
DE93007656 
DE93007733 
DE93007724 
DE93007721 
DE93007735 
DE93007664 
DE93007705 


DE93007704 
DE93007720 


DE93007699 
DE93007662 


LBL- 


Distribution 


Category 


MF-908 
MF-706 
MF-814 


MF-408 
MF-910 
MF-741 
MF-408 
MF-408 
MF-741 


MF-405 
MF-905 
MF-705 
MF-700 
MF-406 
MF-905 
MF-910 
MF-705 
MF-910 
MF-910 
MF-3900 
MF-700 
MF-414 
MF-706 
MF-904 


MF-814 
MF-404 
MF-350 
MF-410 
MF-404 
MF-406 
MF-408 
MF-404 
MF-401 
MF-401 
MF-404 
MF-407; 
MF-406 
MF-404 
MF-404; 
MF-401 
MF-310 
MF-405 
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LITH-MAT-R-— 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


LITH-MAT-R- 
92-30 18:16811 | OSTI; NTIS; INIS DE93617429 
LIU-TEK-LIC— 
1992-15 18:16823 OST; NTIS; INIS DE93612241 
1992-21 18:16559  OSTI; NTIS; INIS DE93617206 
LIYaF— 
1682 18:18202 OSTI; NTIS (US Sales Only); INIS DE93617024 
1695 18:17840  OSTI; NTIS (US Sales Only); INIS DES3621383 
1696 18:17841  OSTI; NTIS (US Sales Only); INIS DE93621384 
1699 18:18020 OSTI; NTIS (US Sales Only); INIS DE93621452 
1704 18:16075 | OSTI; NTIS (US Sales Only); INIS DE93616633 
LMU- 
12/92 18:17873 See IC-92/328 
16/92. 18:17799 See IC-92/432 
LNCC- 
017/92 18:17748 | OSTI; NTIS (US Sales Only); INIS DE93618676 
024/92 18:17749 OSTI; NTIS (US Sales Only); INIS DE93618677 
025/92 18:17750 | OSTI; NTIS (US Sales Only); INIS DE93618678 
LNS- 


166 18:16643 OSTI; NTIS; INIS DE93617212 
LRP- 
441/91 18:18455 OSTI; NTIS; INIS DE93613779 
458/92 18:18456 OSTI; NTIS; INIS DE93613780 
459/92 18:18457  OSTI; NTIS; INIS DE93613726 
460/92 18:18458 OSTI; NTIS; INIS DE93613688 
463/92 18:18459 OSTI; NTIS; INIS DE93613703 
466/92 18:18460 OSTI; NTIS; INIS DE93613781 
467/92 18:18461 OSTI; NTIS; INIS DE93613782 
LSG-Theory— 
92-P3. 18:18186 See AEA-inTec—1026 
LUMEDW-MEFL- 


1009 18:17459 OSTI; NTIS; INIS DE93620912 
LUMEDW-MEXL- 


1024-1992 18:17460 OSTI; NTIS; INIS DE93620860 
LUNBDS-NBFB- 

1025-1-39-1992 18:17536 OSTI; NTIS; INIS DE93617296 
LUND-MPH- 

92-05 18:17992 OSTI; NTIS; INIS DE93617684 

92-06 18:18041 OSTI; NTIS; INIS DE93617717 
LUNFD6-NFFK- 

1004 18:18127 OSTI; NTIS; INIS DE93621487 

1005 18:18058 OSTI; NTIS; INIS DE93621469 

7134-1-37-1992 18:18128 | OSTI; NTIS; INIS DE93617735 
LUNFD6-NFFL- 


7071-1992 18:17993 OSTI; NTIS; INIS DE93617685 
LUNFD6-TFME- 


1024-1-6-1992 18:17891 OSTI; NTIS; INIS DE93621431 
LUTFD2-TFRT- 

1036 18:18606 OSTi; NTIS; INIS DE93612919 

1040 18:16023  OSTI; NTIS; INIS DE93621049 

3212 18:16766 OSTI; NTIS; INIS DE93617444 
LUTMDN-TMVK-— 

5214 18:16310 OSTI; NTIS DE93778467 
LUTVDG-TVTG— 


1006 18:17423 OSTI; NTIS; INIS DE93611358 
LYCEN- 


9201 18:17764 OSTI; NTIS (US Sales Only); INIS DE93621373 
LYCEN-T-— 


9115 18:17994 OSTI; NTIS (US Sales Only); INIS DE93701125 
MEA- 


2490 18:16499 See NUREG/CR-5926 
MLM-— 


3774 18:17204  OSTI; NTIS; GPO Dep. 99:  DE93009903 
MRC/ABQ-R- 
1428 18:16911 See LA-SUB-93-49/2 
1540 18:16910 See LA-SUB-93-49/1 
MRL- 
90-054(TR) 18:17268  OSTI; NTIS (US Sales Only); INIS DE93611376 
90-099(TR) 18:17269  OSTI; NTIS (US Sales Only); INIS DE93611377 
MTCL 


10038-13 18:15746 See DOE/MC/26288-3227 


996 
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Report 
Number 


79654-103 
79654-104 
79654-1006 
79654-107 
79654-108 
79654-110 
N—- 
6-92-R203 
NBI-PR- 
105 
NDP- 
044 
NE-E- 
13-16T-Rev./86 
13-2T 
13-5T-Rev. 
13-6T-Rev. 
13-7T-Rev. 
NE-F— 
1-2T 
11-1T-Rev.3/85 
11-2T-Rev.3/85 
11-3T-Rev.3/85 
9-2T-Rev.2/85 
9-4T-Rev.2/84 
9-5T-Rev.10/86 
NE-M— 
14-2T-Rev.1/86 
NEANDC(E)- 
332. 
NEDO-ITE- 
9105 


Abstract 
Number 


18:15179 
18:15180 
18:15181 
18:15182 
18:15183 
18:15184 


18:16111 
18:16333 
18:17426 


18:15916 
18:16076 
18:15913 
18:15914 
18:15915 


18:15972 
18:15293 
18:16024 
18:15975 
18:16113 
18:15973 
18:15974 


18:16077 


18:18051 


18:16240 


18:15218 


18:16241 
18:16242 


18:16243 


18:16025 
18:16244 
18:16154 
18:16155 
18:15737 
18:15738 
18:15739 
18:15740 
18:15731 
18:16416 
18:16417 
18:16418 
18:16419 
18:16383 
18:16311 
18:16253 
18:16363 
18:15250 
18:15188 
18:15189 
18:15190 
18:15191 


Source of 
Availability 


See DOE/PC/79654-T4 
See DOE/PC/79654-T5 
See DOE/PC/79654-T6 
See DOE/PC/79654-T7 
See DOE/PC/79654-T8 
See DOE/PC/79654-T10 


See LA-UR-92-3563 
OSTI; NTIS 
See ORNL/CDIAC-59 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See AEA-RS-5262 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 


zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 
OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
OSTI; NTIS 
OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


GPO 
Dep. 


mmmMmmmmm mmmmm 
os <a ah ak ae 


oe oe oe a a 
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—_ 
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Order 
Number 


DE93778406 


DE93011218 
DE93011210 
DE9301 1221 
DE9301 1220 
DE93011219 


DE9301 1209 
DE93011214 
DE93011213 
DE93011212 
DE93011217 
DE93011216 
DE93011215 


DE93011211 


DE93781439 


DE93781440 


DE93776427 
DE93781441 


DE93781442 


DE93612308 
DE93778261 
DE93778262 
DE93778263 
DE93778264 
DE93778265 
DES3778266 
DE93778267 
DES3778287 
DE93778283 
DE93778285 
DE93778286 
DE93778284 
DE93778280 
DE93778281 
DE93778282 
DE93778302 
DE93778299 
DE93778304 
DE93778305 
DE93778307 
DE93778308 
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NEI-DK- 


Distribution 
Category 


997 





NE-DK- 


Report 
Number 


1101 
1198 
997 
NELFI- 
177 
183 
184 
185 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
NEL-NO- 
292 
294 
295 
297 
298 
305 
306 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
NEFSE- 
100 
102 
103 
104 


NilYaF-MGU- 
91-~40-244. 
91-41-245. 
91-42-236. 
91-45-249. 
92-1-250 
92-12-261. 
92-13-262. 
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Abstract 
Number 


18:15088 
18:15192 
18:17537 


18:15420 
18:15193 
18:15663 
18:15194 
18:16384 
18:16334 
18:15089 
18:15195 
18:16335 
18:16364 
18:16336 
18:16365 
18:16366 
18:16367 
18:18647 
18:15262 


18:17461 

18:17344 
18:18556 
18:17538 
18:18357 
18:17462 
18:17463 
18:15711 

18:17493 
18:17607 
18:18607 
18:15229 
18:16266 
18:15233 
18:15219 
18:15220 
18:15243 
18:16830 
18:16190 
18:18608 


18:15976 
18:15421 
18:15422 
18:15423 
18:15424 
18:16114 
18:15675 
18:18557 
18:17539 


18:15815 
18:17345 


18:18578 
18:18577 
18:18579 
18:18581 
18:18582 
18:18586 
18:18587 


18:18111 
18:18036 
18:17885 
18:17971 
18:18071 
18:17804 
18:17805 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See CNIC—00417 
OSTI; NTIS; INIS 


See ESTSC—00021 9MNFRM02 
See ESTSC—000158D622001 
See ESTSC—000245SUN0001 
See ESTSC—000564AL00000 
See ESTSC—000564IBMPC00 
See ESTSC—000573C760000 
See ESTSC—000573D0VAX00 


See INP-MSU—91-40-244 
See INP-MSU-—91-41-245 
See INP-MSU-—91-42-236 
See INP-MSU—91-45-249 
OSTI; NTIS (US Sales Only); INIS 
See INP-MSU-—92-12-261 
See INP-MSU—92-13-262 


Order 
Number 


DE93778303 
DE93778306 
DE93611766 


DE93612712 
DE93778352 
DE93778353 
DE93778354 
DE93778358 
DE93778359 
DE93778360 
DE93778361 
DE93778362 
DE93778363 
DE93778364 
DE93778365 
DE93778366 
DE93778367 
DE93778372 
DE93778371 


DE93615101 
DE93611274 
DE93612947 
DE93614892 
DE93615911 
DE93617404 
DE93617405 
DE93778377 
DE93778387 
DE93778392 
DE93778393 
DE93778394 
DE93778407 
DE93778408 
DE93778409 
DE93778410 
DE93778411 
DE93778414 
DE93778415 
DE93778416 


DE93621032 
DE93621265 
DE93621266 
DE93621267 
DE93621268 
DE93621309 
DE93778465 
DE93621326 
DE93617363 


DE93614209 


DE93616931 





Report 
Number 


92-14-263. 

92-15-264. 
NINR- 

E001-92 

E002-92 

E003-92 
NIPER- 

615 

634 

676 


NISK-R- 
21/92 
25/92 

NKS-— 
90-2(rev.) 
90-2(rev.)(app.) 
92-2 
92-7 

NRCN(TN)- 
139 
142 

NRCN- 
533 

NREL/TP— 
413-5406 
431-4988A 
431-4988C 
431-4988D 
431-4988E 
431-4988F 
431-4988G 
431-4988H 
431-49881 
431-4988) 
431-4988K 
431-4988L 
451-5333 

NRL/MR- 
6440-92-7170 
6440-92-7174 

NSS/R- 
148 
168 
227 
274 

NU- 
0007. 

NUB- 
3057 

NUREG-— 
0040-Vol.16-No.4 
0304-Vol.17-No.4 
0386-Digest-6-Rev.5 
0540-Vol.14-No.12 
0797-Suppi.26 
1473 


1480 
NUREG/CR- 
5247-Vol.1-Rev.1 
5488 
5699-Vol.1 
5822 
5835 
5872 
5901 
5903 
5926 
5936 


Abstract 
Number 


18:17806 
18:17807 


18:15657 
18:16078 
18:17270 


18:15221 
18:15222 
18:15223 


18:16245 
18:16246 


18:18558 
18:18559 
18:15610 
18:16115 


18:17424 
18:17540 


18:18216 


18:15722 
18:16385 
18:16386 
18:16387 
18:16388 
18:16389 
18:16390 
18:16391 
18:16392 
18:16393 
18:16394 
18:16395 
18:15723 


18:18519 
18:18520 


18:15426 
18:15427 
18:15428 
18:15429 


18:18222 
18:17794 


18:15920 
18:15921 
18:15922 
18:15923 
18:16116 
18:15924 


18:15659 


18:16121 
18:16122 
18:16026 
18:15861 
18:16123 
18:15987 
18:16124 
18:16027 
18:16499 
18:16125 


Source of GPO 
Availability Dep. 


See INP-MSU—92-14-263 
See INP-MSU—92-15-264 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS 
OST}; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmmmmmmmmmm 
ab mt oh ab mh oh ob ab oh sb ob at nt 
88 8888888888888 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


mm 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See CNIC—00567 
See IC—92/416 


OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; NTIS; INIS; GPO 

OSTI; INIS; GPO; NTIS (documentation only); 
ESTSC (complete software package), P.O. 
Box 1020, Oak Ridge, TN 37831-1020 

OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


Order 
Number 


DE93614297 
DE93612504 
DE93618124 


DE93000121 
DES93000130 
DE93009158 


DE93778389 
DE93778388 


DE93612949 
DE93612950 
DE93611712 
DE93617353 


DE93619228 
DE93619305 


DE93617049 


DE93000085 
DE93008360 
DE93008312 
DE93008313 
DE93008314 
DE93008304 
DE93008310 
DES93008309 
DE93008308 
DE93008307 
DE93008306 
DE93008305 
DES3000084 


DE93008050 
DE93008051 


DE93617558 
DE93612754 
DE93619590 
DE93619591 


TI93008026 
TIS3009589 
TI93009095 
T193008513 
T193007388 
T193008170 


T193008479 


T1I93009189 
TI93009027 
TI93008614 
TI93009508 
TIS3009096 
7193011488 
T1I93011487 
TI93008027 
TIS3006650 
TI93008512 


NUREG/CR- 


Distribution 
Category 


ERA Vol. 18, No. 6 999 





NUREG/CR- 


Report 
Number 


5950 
5952 
5956 
5974 
5975 
5988 
5991 
NUREG/IA- 
0040-3/92 
0052-3/92 
NYSERDA- 
92-11 


Nirex— 
327 
OocDO- 
93006025 


93006584 


93006590 


93006592 


93006593 


OCS/EIS/EA/MMS— 
92-0054-Vol.1 


92-0054-Vol.2 


OEFZS— 
4622 
4632 
4633 
4644 
4648 
4650 
OH/RD- 
92-106-K. 
ORGREZ- 
553196/71 
ORNL- 
6666/V1 
ORNL/CDIAC- 
59 


ORNL/CSD/TM- 


287 


ORNL/ER- 
142 
156-D1 
39 


ORNL/ER/Sub-— 
92-SK263/2-D1 


ORNUFTR- 
4392 
4407 
4410 
4416 
4419 
4434 


Abstract 
Number 


18:16039 
18:15988 
18:16126 
18:17346 
18:15925 
18:15430 
18:15431 


18:16079 
18:16127 


18:16337 


18:15425 


18:15090 


18:15772 


18:15773 


18:15774 


18:15775 


18:15236 


18:15237 


18:15989 
18:17541 
18:17425 
18:17125 
18:18462 
18:16684 


18:17227 
18:15862 
18:16026 
18:17426 


18:18609 


18:15434 
18:17410 
18:15433 


18:15382 


18:18192 
18:18321 
18:17600 
18:16128 
18:17029 
18:17271 


1000 ERA Vol. 18, No. 6 


Source of 
Availability 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 


OSTI; NTIS (US Sales Only); INIS 


OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 


OST}; INIS; Minerals Management Service, Gulf 
of Mexico OCS Region, 1201 Eimwood Park 
Boulevard, New Orleans, LA 70123-2394 

OSTI; INIS; Minerals Management Service, Gulf 
of Mexico OCS Region, 1201 Elmwood Park 
Boulevard, New Orleans, LA 70123-2394 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See CFFTP-G-—9189 

OSTI; NTIS (US Sales Only); INIS 
See NUREG/CR-5699-Vol.1 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See DOE/OR-01-1111-D1 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/OR-01-1129-D1 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


mmmmmm 
888888 


Order 
Number 


TI93005714 
TI93008825 
TI93006262 
TI93005746 
T1I93007840 
TI93008562 
TI93008514 


TI93011490 
T193011489 


TI93008486 


DE93619589 


TI93006025 


TIS3006584 


TI93006590 


TI93006592 


TI9S3006593 


TI93003598 


TI93003599 


DE93615307 
DE93614948 
DE93614975 
DE93615368 
DE93615803 
DE93614769 


DE93614375 


DE93005841 


DE93009867 


DE93006363 


DE93004613 


DE93009925 
DE93009776 
DE93009923 
DE93009742 
DE93009743 
DES3009933 


Distribution 
Category 





ouP- 


Abstract Source of 


Order Distribution 
Number Availability 


Number Category 


oD 
BS 


18:16426 OSTI; NTIS (US Sales Only); GPO Dep. 
18:18193 | OSTI; NTIS (US Sales Only); GPO Dep. 
18:16736 | OSTI; NTIS (US Sales Only); GPO Dep. 
18:16396 OSTI; NTIS (US Sales Only); GPO Dep. 
18:15877  OSTI; NTIS (US Sales Only); GPO Dep. 
18:18129 | OSTI; NTIS (US Sales Only); GPO Dep. 
); 
); 


DE93009937 MF-404 
DE93009927 MF-413 
DE93009938 MF-401 
DE93009408 
DE93009219 MF-522 
DES3009739 MF-414 
DE93009738 MF-414 
DE93008788 MF-413 
DE93008785 MF-406 
DE93009567 MF-404 
DE93009565 MF-402: 
MF-407 
DE93009941 MF-420 
DE93009564 MF-404: 


18:18042 OSTI; NTIS (US Sales Only); GPO Dep. 
18:18043 OSTI; NTIS (US Sales Only); GPO Dep. 
18:18044 OSTI; NTIS (US Sales Only); GPO Dep. 
18:16560 OSTI; NTIS (US Sales Only); GPO Dep. 
18:17347 OSTI; NTIS (US Sales Only); GPO Dep. 


mmmMmMmmmMmmmmmm 
ewe we ett ot ot ot 


18:18521  OSTI; NTIS (US Sales Only); GPO Dep. 
18:18522 OSTI; NTIS (US Sales Only); GPO Dep. 


mm 
—_— — 


18:18045 
18:16270 
18:18523 
18:18610 
18:18130 
18:17126 
18:18131 
18:18358 
18:17030 
18:18183 
18:16685 
18:18611 
18:16712 
18:16561 
18:18046 
18:17464 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 

); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 

); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 


88 88 B888Bssssss 


DES3009223 
DES3009780 
DE93008786 
DE93008783 
DE93009781 
DE93008787 
DE93009740 
DE93009571 
DE93009570 
DE93009403 
DE93009031 
DE93009405 
DES3009032 
DE93009741 
DES3009404 
DE93009734 


MF-423 
MF-413 
MF-350 
MF-420 
MF-405 


MF-414 
MF-414 
MF-413 


MF-220 


MF-413 


MF-406 


MF-404 


MF-405 
MF-402 
MF-401 
MF-413 
MF-408 


Mmmm mmmmmmmmmmmmm 
meme ee eh tt ot ot wh ot 


18:17127  OSTI; NTIS (US Sales Only); GPO Dep. DE93010128 MF-413 


ORNL/HTSPC— 


4 18:18359 OSTI; NTIS; GPO Dep. 
ORNL/M— 


2095 18:15264 OSTI; NTIS; INIS; GPO Dep. 
2500 18:16264 OSTI; NTIS; INIS; GPO Dep. 


—" 


DE93009588 MF-364 


DE93005311 MF-800 
DE93004291 MF-900; 
MF-920 


= ot 


2574 18:16129 | OSTI; NTIS; INIS; GPO Dep. 

2580 18:15332 See DOE/OR-01-1110-D2 

2720 18:15091 OSTI; NTIS; GPO Dep. 

2724 18:15706 OSTI; NTIS; INIS; GPO Dep. 
ORNLU/RASA- 

92/4 18:17348 | OSTI; NTIS; INIS; GPO Dep. 

92/6 18:17349 OSTI; NTIS; INIS; GPO Dep. 
ORNL/Sub- 

89-SB482/01 18:16644 OSTI; NTIS; GPO Dep. 
ORNL/TM— 

11049 18:15987 See NUREG/CR-5872 

12152 18:15435 OSTI; NTIS; INIS; GPO Dep. .99: DE93004309 MF-902 

12191 18:17350 OSTI; NTIS; INIS; GPO Dep. 99: DE93003667 MF-902 

12202 18:16040 OSTI; NTIS; INIS; GPO Dep. 99: DES3003589 MF-407 

12211 18:15436 OSTI; NTIS; INIS; GPO Dep. .99: DE93005262 MF-501; 


MF-502 

12242 18:16039 See NUREG/CR-5950 
12244 18:17351 OSTI; NTIS; GPO Dep. 99: DE93005165 MF-402 
12247 18:15988 See NUREG/CR-5952 
12262 18:16812 | OSTI; NTIS; GPO Dep. 99: DE93009587 MF-405 
12292 18:16768 | OSTI; NTIS; GPO Dep. .99: DE93006724 MF-405 
12304 18:18132 | OSTI; NTIS; INIS; GPO Dep. .99: DES3009586 MF-413 
OUP- 

92-13 18:17995 OSTI; NTIS; INIS DE93613207 

92-23 18:18047 OSTI; NTIS; INIS DE93613281 

92-28 18:17128 | OSTI; NTIS; INIS DE93612580 

92-29 18:17996 OSTI; NTIS; INIS DE93613187 

92-30 18:18048 OSTI; NTIS; INIS DE93613282 

92-32 18:18049 OSTI; NTIS; INIS DE93613312 

92-34 18:18133 OSTI; NTIS; INIS DE93613424 

92-36 18:17842 OSTI; NTIS; INIS DE93613099 

92-37 18:17751 OSTI; NTIS; INIS DE93617541 

92-39 18:18463 OSTI; NTIS; INIS DE93617815 


— 


DE93006268 


DES3009334 MF-103 
DE93010260 MF-402 


8 88 88 8 88 8 BBBesesesessess 


DE93004612 MF-902 
DES3003759 MF-902 


m mm mm m mm m 
—_> 


_ 


DES93010762 MF-114 
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OY/PSTL-TIED- 


Report 
Number 


OY/PSTL-TIED-— 


82-Pt.1 
85 
PATENTS-US— 
A7667915 
A7672286 
A7674981 
A7678428 
A7679488 
A7679498 
A7680973 
A7681290 
PCMDI- 


6 
PINSTECH-NPD-— 


132 


PINSTECH-RIAD—- 


129 
130 
132 
133 
PNL- 

20786 
7187 
7925 
8169 
8286 
8324 
8332 
8358 
8426 
8436 
8449 


8454-Vol.1-Rev.1 


8466 
8472 
8480 
8490 
8504 
8508 
8519 
8540 
8542 
8544 
8556 
8569 
8573 
8575 
8579 


Abstract 
Number 


18:15152 
18:15157 


18:16769 
18:15705 
18:15573 
18:16848 
18:17180 
18:17694 
18:16180 
18:16500 


18:17286 
18:16686 


18:17427 
18:17428 
18:17429 
18:17430 


18:17191 
18:16122 
18:16123 
18:15437 
18:15438 
18:16348 
18:17352 
18:15611 
18:16368 
18:17272 
18:15612 
18:16121 
18:15925 
18:17431 
18:15430 
18:15245 
18:16175 
18:17219 
18:17353 
18:16349 
18:16350 
18:16397 
18:16398 
18:16770 
18:18560 
18:16771 
18:16772 


Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See UCRL-ID-109894 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


( 
( 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


See NUREG/CR-5488 

See NUREG/CR-5835 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-5247-Vol.1-Rev.1 
See NUREG/CR-5975 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-5988 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmMmMmmmmm 
88888888 


m 
8 


mmmmmMmmmm 
88888888 


—_ 


Order 
Number 


DE93778333 
DE93778334 


DE93008238 
DE93008237 
DE93008233 
DE93008229 
DE93008224 
DE93008222 
DE93008220 
DE93008218 


DE93617153 


DE93617262 
DE93617266 
DE93617267 
DE93617263 


DE93008262 


DE93005120 
DE93005040 
DE93009614 
DE93004483 
DE93004277 
DE93009078 
DE93006544 
DE93006142 


DE93005668 


DE93008629 
DE93009089 
DE93008330 
DE93007999 
DE93009088 
DE93009087 
DE93009821 
DE93009084 
DE93010363 
DE93010360 
DE93010362 
DE93010606 


Distribution 
Category 


MF-310 
MF-202 


MF-350 
MF-350 
MF-350 
MF-350 
MF-600 
MF-600 
MF-600 
MF-310 


ee ee ee ee ee ee ee ee ee ee ee ee 


8589 18:15439 OSTI; NTIS; INIS; GPO Dep. 
PNL-MA- 


583-Rev.1 18:15613 OSTI; NTIS; INIS; GPO Dep. 
PNL-SA- 


DE93010607 MF-940 


m mmm mMmmmmmmmmm m 


—_ 


DE93004426 MF-606 


19533 
19952 
19966 
20155 
20334 
20600 
20684 
20784 
20905 
20937 
20993 
20998 
21037 
21089 


21155 
21226 


18:17171 
18:16501 
18:16369 
18:15440 
18:16351 
18:16153 
18:17618 
18:16312 
18:15441 
18:15614 
18:17601 
18:17354 
18:17542 
18:17273 


18:15941 
18:17604 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


88 B88eesessesess 8 SSBBeseeseRe8 8 


mm mMmmMmmmmmmMmmmmmm 


—_~ 


DE93009127 
DE93007994 
DE93009817 
DE93007841 
DE93007867 
DE93007868 
DE93009473 
DE93008260 
DE93005101 
DE93004404 
DE93008255 
DE93008253 
DE93007995 
DE93007876 


DE93004330 
DE93008254 


MF-504 
MF-504 
MF-350 
MF-502 
MF-350 
MF-300 
MF-300 
MF-110 
MF-500 
MF-902 
MF-220 
MF-562 
MF-507 
MF-406; 
MF-402 


MF-507; 
MF-502 





Report 
Number 


21232 
21264 
21272 
21288 
21397 
21430 
21446 
21448 
21471 
21578 
21583 
21597 
21613 
21706 
21730 
21882 
POEF-T-— 
3597 
POEF-Z- 
4233 
4235 


Abstract 
Number 


18:15442 
18:15443 
18:15444 
18:16502 
18:15615 
18:15990 
18:16313 
18:15991 
18:15616 
18:16740 
18:16645 
18:16130 
18:17274 
18:15445 
18:17355 
18:16652 


18:15619 


18:15620 
18:15621 


Source of 
Availability 


OST; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


23 
os 


© 
© 


MOM MmM Mmm MM mmmmm 


m 
_— 


Order 
Number 


DE93004337 
DE93005104 
DE93004557 
DE93009080 
DE93004838 
DE93004339 
DE93004837 
DE93004331 
DE93004327 
DE93007882 
DE93007881 
DE93005033 
DE93005035 
DE93007880 
DE93007878 
DE93008061 


DE93004793 


DE93004610 
DES3004607 


RURPS— 


Distribution 
Category 


MF-502 
MF-804 
MF-510 
MF-504 
MF-507 


MF-110 
MF-500 
MF-906 
MF-404 
MF-411 
MF-950 
MF-402 
MF-902 
MF-902 
MF-501 


MF-500 


MF-510 
MF-630 


4237 18:15335 § OSTI; NTIS; INIS; GPO Dep. 

4237-Add.1 18:15336 § OSTI; NTIS; INIS; GPO Dep. 
POEF/ER- 

4549 18:15617 OSTI; NTIS; INIS; GPO Dep. 
POEF/ER/Sub— 

89/4543 18:15618 | OSTI; NTIS; GPO Dep. 


DE93006349 MF-510 
DE93006158 MF-510 


S888 8 S888sssssssssss 


ad ot ok od 


DE93004428 MF-907 


—_ 


PPPL- 
2862 
2864 


2867 


2876 


PPPL-CFP- 
2775 
2776 

PR-TASCC— 


PTB-Ra— 
28 
RAL-— 


18:18524 
18:18464 


18:18465 


18:18525 
18:18526 
18:18466 
18:18543 
18:17177 
18:15932 
18:15800 
18:16713 


18:17129 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See AECL—10545 

See INPE-5405 

OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


mm m m mmmm 
8 88 8 8 


m 
ab 


DE93004609 


DE93008517 
DE93008902 


DE93008516 


DE93008901 


DE93008926 
DE93008927 


DE93612781 
DE93612344 
DE93617169 


DE93780436 


MF-630 


PC-425 
PC-420; 
PC-426 
PC-420; 
PC-421; 
PC-423; 
PC-426 
PC-420; 
PC-427 


MF-420 
MF-421 


92-018 18:17765  OSTI; NTIS (US Sales Only); INIS DE93616841 
92-048 18:17153  OSTI; NTIS (US Sales Only); INIS DE93612613 
92-053 18:18021  OSTI; NTIS (US Sales Only); INIS DE93613256 
92-058 18:17892  OSTI; NTIS (US Sales Only); INIS DE93613121 

RFP- 

4623 18:15446  OSTI; NTIS; INIS; GPO Dep. 


DE93008805 
4646 18:15447  OSTI; NTIS; INIS; GPO Dep. 


DE93005174 


= ob 


4651 18:16370 OSTI; NTIS; GPO Dep. 


4657 
4671 


18:15622 
18:16813 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE93003368 
DE93004207 
DE9300421 1 


4683 18:15448 OSTI; NTIS; INIS; GPO Dep. 


DE93006176 
RFP-ENV— 


18:15449 OSTI; NTIS; INIS; GPO Dep. 


e 8 8888 88 


DE93006260 


m m mmmm mm 
ee 


18:15325  OSTI; NTIS (US Sales Only); GPO Dep. 


_ 


DE93003512 
18:16734 OSTI; NTIS (US Saies Only); INIS DE93616057 


18:17188 See LA-SUB—93-66 
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RISO-HOT-DECOM-P-— 


Report 
Number 


RISO-HOT-DECOM-P_— 

3 

4 
RISO-R- 

620 

623 

624 

641 
RiSOe-R- 

635 

635 

636 

636 

637 
RL-SEP— 

112 

197 

332-Del. 

837-Del. 
RR 

90-1 
RT/DISP- 

91-03 
RT/ANN— 

90-61 

91-33 

91-41 

91-55 

91-58 

92-02 

92-21 
RT/NUCL- 

92-05 

92-11 

92-13 

92-20 
RT/STUDL 

91-01 
RTM- 

5133-K-14.1-Rev.1 
Riso-M- 

2289(EN) 


Riso-R-— 
653(EN) 


675(DA) 


SAIC- 
91/1022 

SAND- 
87-2687 
90-1375/1 
90-1611 
90-2412 


91-1913C 


91-2593C 
92-0069 
92-0129 
92-0402/1 
92-0479 
92-0515 
92-0536C 
92-0886 
92-0887 
92-0938 
92-1127C 


92-1148C 


Abstract 
Number 


18:16773 
18:17543 


18:17356 
18:17275 
18:18561 
18:17544 


18:15188 
18:15189 
18:15190 
18:15192 
18:15191 


18:15326 
18:15450 
18:15327 
18:15328 


18:18527 
18:17324 


18:16883 
18:16889 
18:17074 
18:16884 
18:16834 
18:16886 
18:16840 


18:18396 
18:18503 
18:18504 
18:18505 


18:18576 


18:16142 


18:15743 


18:15744 


18:16268 


18:17738 


18:15451 
18:16371 
18:17181 
18:16503 


18:15992 


18:15337 
18:16814 
18:15623 
18:16372 
18:15452 
18:17192 
18:16646 
18:16815 
18:16774 
18:17357 
18:16131 


18:15453 
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Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See NEI-DK-—1096 
See NEI-DK—1097 
See NEI-DK-—1099 
See NEI-DK-1198 
See NEI-DK—1100 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
See ENEA-RT-DISP-91-03 


See ENEA-RT-INN—90-61 
See ETDE-IT-93-84 

See ENEA-RT-INN-91-41 
See ENEA-RT-INN—91-55 
See ENEA-RT-INN—91-58 
See ENEA-RT-INN—92-02 
See ENEA-RT-INN-92-21 


See ENEA-RT-NUCL-92-05 
See ENEA-RT-NUCL-92-11 
See ENEA-RT-NUCL-92-13 
See ENEA-RT-NUCL-92-20 
See ENEA-RT-STUDI$91-01 


See WSRC-TR-92-42-053-Rev.1 


OSTI; NTIS; Also available from Risoe Library, 
DK-4000 Roskilde, Denmark 


OSTI; NTIS; Also available from Risoe Libary, 


DK-4000 Roskilde, Denmark 


OSTI; NTIS; Also available from Risoe Library, 


DK-4000 Roskilde, Denmark 
See LA-SUB—93-12 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


- st mt ot 


8 S8ssssssss8 8 888% 


m mmmmmmmmmmm m mmmm 
ee a ee ee ee ee 


_ 


Order 
Number 


DE93612159 
DE93611740 


DE93611267 
DE93611378 
DE93612951 
DE93611741 


DE93008607 
DES3008608 
DE93003970 
DE93003950 


DE93615476 


DE93778271 


DE93778273 


DE93778272 


DE93007710 
DE93009512 
DE93011236 
DE93009604 


DE93004498 


DES93004503 
DES93006447 
DE93005968 
DE93009507 
DE93008695 
DE930084390 
DE92011655 
DE93006458 
DE93009605 
DE93005003 
DE93005427 


DE93005360 


Distribution 
Category 





Report 
Number 


92-1202C 
92-1370 
92-1422 
92-1442 
92-1462C 
92-1472 
92-1561C 
92-1613 
92-1623 
92-1666 
92-1692C 
92-1711C 
92-1757C 
92-1808C 
92-1889C 
92-1931C 
92-1966 
92-1970 
92-1974C 
92-2063C 


92-2109 

92-2122 

92-2127C 
92-2169C 
92-2285C 
92-2345C 
92-2353C 
92-2382C 
92-2449 

92-2450C 
92-2476C 
92-2491C 
92-2541C 
92-2554C 


92-2579 
92-2651 
92-2671C 
92-2687C 
92-2739C 
92-2744C 
92-2768 
92-2777C 
92-2791C 
92-2798 
92-2811 
92-2838C 
$2-2862C 
92-2874C 
92-2889C 
92-2890 
92-2900C 
92-7011 
92-7307 
92-7344C 
92-7345 


92-8001/10-92/215 


92-8540 

93-0043C 
93-0053C 
93-0054C 
93-0074 

93-0076C 
9$3-0083C 


93-0116C 
93-0193C 
93-0261 


Abstract 
Number 


18:16849 
18:18612 
18:16124 
18:18541 
18:15919 
18:17193 
18:17752 
18:15234 
18:16132 
18:15745 
18:16647 
18:15224 
18:16648 
18:16133 
18:17194 
18:17205 
18:17195 
18:15238 
18:16775 
18:15454 


18:16125 
18:17608 
18:15455 
18:15251 
18:15456 
18:17210 
18:16041 
18:16687 
18:17206 
18:17182 
18:16850 
18:15457 
18:16824 
18:16851 


18:17196 
18:17211 
18:15458 
18:17358 
18:17609 
18:16776 
18:16649 
18:16612 
18:17610 
18:17048 
18:17207 
18:15459 
18:15993 
18:16852 
18:16777 
18:15240 
18:15338 
18:15724 
18:15460 
18:17611 
18:16213 
18:17359 


18:16405 
18:16134 
18:15461 
18:15462 
18:18613 
18:16778 
18:15463 


18:17595 
18:18238 
18:17214 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See NUREG/CR-5901 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5936 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


MMMM MMMM Mmmm mmmmm 
S88888888B8S88888 BE 


Mmmm MMMM mmmmm 
a a ee ee 


SSSRSSRSSSSSSSESsess SEBBBBEssssss 


MMMM M MMMM MMMM Mmmmmmm 
eee eee eh ek eh ek ek et ot ot ot = ot 


ee et et tt 


Order 
Number 


DE93006757 
DE93009606 


DE93004478 
DE93004053 
DE93008363 
DE92018262 
DE93009615 
DE93005912 
DE93010611 
DE93006774 
DE93006290 
DE93007578 
DES93005376 
DE93008339 
DE93007606 
DES93008361 
DE93005379 
DE93007608 
DES93007589 


DE93007816 
DE93008344 
DE93002282 
DE93007580 
DE93008346 
DE93004040 
DE93007591 
DE93007418 
DE93008345 
DE93008337 
DE93008354 
DES93007579 
DE93007609 


DE93008491 
DE93008489 
DE93008358 
DE93005354 
DE93008408 
DE93008411 
DES93008494 
DE93008341 
DE93008409 
DE93009436 
DE93009616 
DES3008406 
DE93006756 
DE93006285 
DE93007596 
DE93008492 
DE93006287 
DE93009608 
DE93010615 
DE93008412 
DE93009435 
DE93007058 


DE93009447 
DE93006762 
DE93008335 
DE93008353 
DE93008362 
DE93008340 
DE93008347 


DE93007603 
DE93007590 
DES93009607 


SAND- 


Distribution 
Category 


MF-706 
MF-405 


MF-S00 
MF-528 
MF-706 
MF-706 
MF-121 
MF-523 
MF-261 
MF-706 
MF-126 
MF-704 


MF-701 
MF-706 
MF-602 
MF-700 
MF-900; 
MF-902 


MF-402 
MF-902 
MF-703 
MF-802 
MF-700 
MF-528 
MF-401 

MF-742 
MF-906 
MF-705 
MF-814 

MF-706 
MF-7085; 
MF-706 
MF-706 
MF-704 

MF-814 

MF-276 
MF-814 
MF-706 
MF-704 
MF-704 

MF-814 
MF-607 
MF-742 
MF-814 


MF-706 
MF-126 
MF-940 
MF-274 
MF-940 
MF-814 
MF-630 
MF-606; 
MF-607 
MF-310 


MF-940 
MF-902 
MF-405 


MF-707; 
MF-721 

MF-708 
MF-700 
MF-706 


mmmm mmmmmmm 
8888 8888888 88 


st ot ot ot 


93-0285C 18:17466 OSTI; NTIS; GPO Dep. DE93007584 MF-705 
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SAND- 


Report 
Number 


93-7005C 
93-7007C 


93-7021C 


SCPRI-RM-— 
1-1992 
10-1992 
2-1992 
6-1992 
7-1992 
8-1992 
9-1992 

sDCc- 
92-384 

SDL-R- 

136 

SER/CDM-LA- 
31 

SFB- 
210/E/77 


SIEMENS-KWU-E- 


33/91/002 
SINRE- 
0027. 
0029. 
sio- 
92-11 
SIP 
0047. 
sis- 
1992:1 
1992:2 
1992:2(2) 
1992:3 
1992:7 
SISSA- 
149/92/EP. 
SJL 
66 
SKB-AR-FOU- 
92-43 
SKB-TR- 
92-09 
92-15 
92-16 
92-17 
92-18 
92-19 
92-20 
92-24 
92-26 
92-28 
SK-TR- 
91-8 
91-9 
91-13 
91-15 
91-16 
91-17 
91-18 
91-19 
91-20 
91-21 
91-27 
92-17 
92-18 


Abstract 
Number 


18:15464 
18:15465 


18:15956 
18:18467 
18:15196 
18:17172 
18:16827 


18:17276 
18:17282 
18:17277 
18:17278 
18:17279 
18:17280 
18:17281 


18:17049 
18:15656 
18:16688 
18:15743 
18:15756 


18:16524 
18:17061 


18:17426 
18:18373 


18:17545 
18:15878 
18:17467 
18:17468 
18:17154 


18:17873 
18:15676 
18:16504 


18:17360 
18:17361 
18:15466 
18:15467 
18:17362 
18:15468 
18:15469 
18:15933 
18:16505 
18:17363 


18:15470 
18:17364 
18:18614 
18:15471 
18:15472 
18:17365 
18:18615 
18:17366 
18:17367 
18:15473 
18:15474 
18:15475 
18:15574 


1006 ERA Vol. 18, No. 6 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See ANL-HEP-TR-92-122 
See LA-SUB—-93-89 

OSTI; NTIS (US Sales Only); 
See Riso-M—2289(EN) 

OSTI; NTIS (US Sales Only) 


See CNIC—00486 
See CNIC—00519 


See ORNL/CDIAC-59 
See CNIC—00582 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See IC—92/328 
OST; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OST}; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 


88888 88 


Order 
Number 


DE93008355 
DE93008343 


DE93007863 
DE93009452 
DE93011474 
DE93009451 
DE93009448 


DE93611698 
DE93619292 
DE93611699 
DE93611700 
DE93614977 
DE93617350 
DE93618213 


DE93614153 


DE93774751 


DE93617359 
DE93612428 
DE93617411 
DE93612004 
DE93612545 


DE93778278 
DE93620562 


DE93617245 
DE93617257 
DE93617559 
DE93617560 
DE93617239 
DE93621258 
DE93617561 
DE93621284 
DE93620563 
DE93620727 


DE93612758 
DE93620728 
DE93621317 
DE93621318 
DE93612755 
DE93611275 
DE93621319 
DE93611276 
DE93611277 
DE93612756 
DE93612757 
DE93612713 
DE93611710 


Distribution 
Category 


MF-814 
MF-940; 
MF-905 
MF-940 
MF-401 
MF-113 
MF-406 
MF-405; 
MF-406 





Report 
Number 


92-19 

92-21 
SKN- 

55 
SLAC~ 

413 

414 


SLAC-PUB— 
5845. 
5866 

SLAC-TN- 
93-2 

SLAC/AP-— 
96 

SLAC/SSRL- 
0002 
0007 

SMC— 
0061. 
0062. 
0065. 
0067. 
0068. 
0069. 

SMIE- 
0003. 
0004. 

SMIC— 
0071. 

SNERDI- 
0018. 

SNV- 
4007 
4076 
4077 
4078 
4079 
4099 
4111 
4120 
4146 

SOL- 
93-4 

SP- 
92-30 

SPI- 
45-1 

SR/AH- 
276 
285 
286 
293 
309 
315 
316 
317 
319 
330 
331 
333 
342 
344 
361 
362 
363 
369 
371 


Abstract 
Number 


18:18616 
18:15476 


18:15477 


18:17997 
18:16871 


18:17847 
18:17031 


18:17032 
18:16914 


18:17032 
18:16871 


18:17501 
18:16725 
18:17503 
18:17504 
18:17452 
18:17453 


18:16441 
18:16442 


18:17455 
18:15816 


18:17438 
18:17432 
18:17368 
18:17596 
18:17597 
18:15671 
18:17433 
18:17283 
18:17284 


18:18617 
18:15339 
18:17189 


18:15277 
18:15392 
18:15275 
18:16062 
18:15302 
18:16061 
18:16063 
18:15273 
18:15301 
18:15274 
18:15781 
18:15393 
18:15394 
18:15395 
18:16456 
18:17689 
18:16064 
18:16065 
18:16457 


Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See WIS-PH-92-48 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See SLAC-TN-—93-2 
See SLAC—414 


See CNIC—00501 
See CNIC—00507 
See CNIC—00531 
See CNIC—00551 
See CNIC—00554 
See CNIC—00562 


See CNIC—00392 
See CNIC—00579 


See CNIC—00578 
See CNIC—00536 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS 
See LA-SUB-93-71 


See DPW-6853 
See DPW-53-752 
See DPW-53-748 
See DPW-53-701 
See DPW-53-834 
See DPW-53-322 
See DPW-53-777 
See DPW-53-333 
See DPW-53-351 
See DPW-53-431 
See DPW-53-406 
See DPW-53-916 
See DPW-53-986 
See DPW-53-1016 
See DPW-53-1151 
See DPW-53-1152 
See DPW-53-1157 
See DPW-53-1188 
See DPW-53-1203 


Order 
Number 


DE93621320 
DE93621269 


DE93617548 


DE93009085 
DE93009617 


DE93009730 
DE93009082 


DE93009890 


DE93778468 
DE93778469 
DE93778470 
DE93778471 
DES93778472 
DE93778473 
DE93778474 
DE93778475 
DE93778476 


DE93009584 


DE93620971 


SR/H- 


Distribution 
Category 
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SR/H- 


Report 
Number 


372 
376 
377 
378 
379 
383 
384 
386 
390 
393 


92-516-6715-T3 
92-633-6715-F 
SRL-ETS— 
90-293 
SRS— 
91-039 
91-236 
SSCL- 
594 
612 
SSCL-Preprint- 
103 
108 
159 


STRIPA-TR- 

92-19 

92-24 

92-25 

92-27 

92-28 
STUK-A- 

105 

106 

87 

90 
STUK-B-VALO- 

71 
STUK-B-YTO— 


99 
SUINST- 
0006. 
SVF- 
391(V.2.) 
435 
436 
TR- 
92-27 
TR-WSA- 
49. 
TRITA-ALF- 
91-04 
92-01 
92-02 


Abstract 
Number 


18:15276 
18:15995 
18:17512 
18:16739 
18:15996 
18:16066 
18:16067 
18:16098 
18:16756 
18:16753 
18:16660 
18:16754 
18:17319 
18:16755 
18:16757 
18:16758 


18:15766 
18:15767 


18:17546 


18:18618 
18:15478 


18:18619 
18:16915 


18:16988 
18:16989 
18:17998 
18:17033 
18:16916 
18:17034 
18:17035 
18:16917 
18:16918 
18:16986 


18:18544 
18:15416 
18:15575 
18:17369 
18:17370 
18:15479 
18:16650 
18:17548 
18:17549 
18:17547 
18:17434 
18:17435 
18:15801 
18:16728 
18:17285 
18:16506 
18:16507 
18:15417 
18:15375 
18:18562 


18:18468 
18:18469 
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Source of 
Availability 


See DPW-53-1212 
See DPW-53-1250 
See DPW-53-1260 
See DPW-53-1272 
See DPW-53-1334 
See DPW-53-1310 
See DPW-53-1312 
See DPW-53-1316 
See DPW-53-1411 
See DPW-53-1365 
See DPW-53-1366 
See DPW-53-1374 
See DPW-53-1390 
See DPW-53-1406 
See DPW-3817 

See DPW-3828 


See DOE/PC/88851-T4 
See DOE/PC/88851-T5 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See FNAL/C—92/107 
See FNAL/C—92/122 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See FNAL/C—92/81 

See DOE—76-45/39-Rev.1 
See KEMAKTA-AR-91-26 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

See CNIC—00550 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

See LA-SUB-—93-83 

See DOE-HMIP-RR-92.069 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OST]; NTIS; INIS 


GPO 
Dep. 


Order 
Number 


DE93005521 


DE93008795 
DE93008558 


DE93009603 
DE93009602 


DE93008613 
DE93008478 
DE93009014 
DE93009013 
DE93008865 
DE93009015 
DE93009012 


DES3617246 
DE93617259 
DE93617247 
DE93617562 
DE93620677 


DE93620840 
DE93620782 
DE93611767 
DE93611361 


DE93614215 


DE93612345 


DE93611417 
DE93620564 
DE93620535 


DE93617639 
DE93617868 
DE93617869 


Distribution 
Category 





nn 


Report 
Number 


92-03 
92-04 
92-06 
TRITA-ALP— 
92-01 
TSHUNE- 
0017. 
0019. 
0022. 
0023. 
0024. 
0025. 
0026. 
0027. 
0028. 
0029. 
0030. 
0031. 
0032. 
0033. 
0034. 
0037. 
TTC-— 
1116 
1243 
TU- 
0011. 
TVA-Bull- 
Y-213 
Y-214 
Y-215 
Y-222 
Y-223 
Y-224 
Z-320 
Z-321 
2-323 
TVA-Circ.— 
Z-291 
2-308 
TVA/NFERC— 
91/10 
91/3 
92/1 
92/4 
UBA-FB— 
89-085/1 
91-149 
UCB-NE- 
4187 
UCRL- 


21107-Pt.2 


UCRL-CR- 
108302 
109548 


109772-App. 


UCRL-ID— 
109894 
110801 
110802 
110864 
111408 
111489 
111663 
112009 
112019 
112030 
112058 
112096 


Abstract 
Number 


18:18470 
18:18471 
18:18472 


18:17753 


18:15298 
18:15299 
18:15961 
18:16003 
18:15817 
18:16004 
18:16790 
18:15868 
18:15869 
18:15351 
18:15300 
18:15935 
18:16005 
18:16694 
18:16006 
18:16007 


18:15337 
18:15956 


18:16726 


18:17371 
18:17372 
18:17373 
18:16373 
18:16377 
18:17494 
18:16374 
18:16375 
18:16376 


18:17374 
18:17375 


18:16377 
18:17374 
18:17494 
18:17375 


18:17598 
18:17599 


18:18528 
18:17550 


18:16613 
18:18528 
18:15624 


18:17286 
18:17218 
18;17197 
18:17212 
18:18529 
18:17754 
18:15329 
18:17198 
18:16406 
18:16779 
18:15480 
18:15639 


Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


See CNIC—00508 
See CNIC—00510 
See CNIC—00522 
See CNIC—00552 
See CNIC—00556 
See CNIC—00558 
See CNIC—00560 
See CNIC—00573 
See CNIC—00580 
See CNIC—00581 
See CNIC—00583 
See CNIC—00584 
See CNIC—00586 
See CNIC—00588 
See CNIC—00590 
See CNIC—00597 


See SAND—91-2593C 
See SAND—-93-7021C 


See CNIC—00533 


OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

See TVA/NFERC—91/10 
See TVA/NFERC-—S92/1 
OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 


See TVA/NFERC-91/3 
See TVA/NFERC-—$92/4 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See UCRL-CR-109548 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmm m 
sb aheh sb 
888 8 


mmmmmmmmmmmm 
888888888888 


Order 
Number 


DE93619975 
DE93621600 
DE93621601 


DE93620747 


DE93003877 
DE93003876 
DE93003920 
DE93003878 


DE93003910 
DES93003911 
DE93003913 


DE93003930 
DE93003919 
DE93003922 
DE93003875 


DE93774539 
DE93774579 


DE93009505 


DE93009528 
DE93009321 
DE93009573 


DE93005735 
DE93010480 
DE93010481 
DE93010478 
DE93009453 
DE93009458 
DE93007403 
DE93009455 
DE93008850 
DE93007411 
DE93008757 
DE93009457 
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UCRL-ID- 


Distribution 
Category 


MF-701 
MF-712 
MF-702; 
MF-707; 
MF-721 


MF-402 
MF-706 
MF-700 
MF-700 
MF-712 
MF-705 
MF-721 


MF-705 
MF-700 
MF-814 
MF-700 


1009 





UCRL-ID- 


Report 
Number 


112155 
112497 
112608 
112614 
112698 
112738 
112756 
113055 
113198 
UCRL-JC— 
108444 
108833 
109280 
109564 
109658 
109681 
109721 


109769 
109841 
109885 
109891 


109928-Rev.1 


110220 
110372 
110937 
111080 
111520 
111847 
111965 
112100 
112258 
112444 
112455 
112640 
112684 
113044 
UD-WSA- 
ts 
UM-P— 
92/21 
92/22 
92/57 
UMDHEP-— 
93-020 
93/105 
UNDRO- 
92/05 
USGS-OFR- 
92-340 


92-502 


UTS-DFT- 
92-23. 
92-28. 

UTTG- 
28-92. 

UWThPh- 
1991-63 
1992-16 
1992-20 
1992-22 
1992-28 
1992-43 
1992-45 
1992-46 
1992-5. 


Abstract 
Number 


18:18530 
18:16853 
18:16825 
18:18531 
18:18532 
18:18620 
18:17183 
18:15640 
18:18217 


18:17173 
18:15092 
18:16854 
18:17287 
18:18218 
18:17288 
18:16855 


18:17289 
18:17290 
18:17612 
18:18533 
18:18059 
18:18184 
18:17291 
18:18534 
18:18219 
18:17174 
18:18621 
18:16508 
18:17292 
18:17755 
18:15481 
18:17213 
18:17756 
18:16509 
18:17757 


18:15367 


18:17155 
18:16714 
18:18159 


18:17873 
18:17799 


18:17613 


18:15482 


18:17956 
18:17957 


18:17792 


18:17893 
18:17894 
18:17682 
18:17843 
18:17844 
18:17999 
18:17845 
18:17846 
18:17955 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE-HMIP-RR-92.052 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IC—92/328 
See IC—92/432 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; U.S. Geological Survey, 
Books and Open-File Reports Section, Fed- 
eral Center, Box 25425, Denver, CO 80225; 
GPO Dep. 

OSTI; INIS; US Geological Survey, Books and 
Open-File Reports Section, Box 25425 Fed- 
eral Center, Denver, CO 80225 


See IC-92/273 
See IC—92/312 


See |IC—92/409 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See HEPHY-PUB-569/92 


o9 
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Order 
Number 


DE93007395 
DE93009459 
DE93009069 
DE93008754 
DE93008372 
DE93008755 
DE93006973 
DE93008752 
DE93010483 


DE93009237 
DE93009250 
DE93009241 
DE93009240 
DE93009547 
DE93003465 
DE93009542 


DE93008024 
DE93007503 
DE93009233 
DE93009075 
DE93009076 
DE93009243 
DE93005817 
DE93009235 
DE92019503 
DE93009068 
DE93007109 
DE93007505 
DE93003464 
DES93009072 
DE93009062 
DE93007512 
DE93009073 
DE93009065 
DE93009067 


DE93612641 
DE93610697 
DE93613518 


DE93619211 


DE93009824 


T1I93004614 


DE93615613 
DE93615614 
DE93615557 
DE93615575 
DE93615576 
DE93615651 
DE93615578 
DE93615579 


Distribution 
Category 


MF-700 
MF-706 
MF-704 
MF-706 
MF-712 
MF-405 
MF-700 
MF-700 
MF-704 


MF-700 
MF-701 

MF-712 
MF-700 
MF-41 1 

MF-702 
MF-700; 
MF-706 
MF-907 
MF-700 
MF-700 
MF-712 
MF-704 

MF-700 
MF-702 
MF-712 
MF-706 
MF-701 

MF-705 
MF-704 
MF-702 
MF-700 
MF-814 
MF-700 
MF-700 
MF-704 
MF-412 





Abstract 
Number 


18:17758 
18:18185 
18:17895 
18:15957 
18:18172 
18:18060 


18:16689 


18:17495 
18:17496 


18:18622 
18:18160 
18:17156 
18:17157 


18:17293 
18:16828 


18:15672 
18:15696 
18:15677 
18:15697 
18:15678 
18:15701 
18:15703 
18:15679 
18:15698 
18:16274 
18:15693 
18:15695 
18:15702 
18:15688 
18:15680 
18:15699 
18:15689 
18:15681 
18:15690 
18:15691 
18:15700 


18:15153 
18:15154 
18:15149 
18:15150 
18:16248 
18:16249 


18:16378 
18:16379 
18:16380 


18:15757 
18:15776 


18:16352 


18:15863 
18:18473 


18:15994 
18:17376 
18:17377 
18:15802 
18:17378 


18:16250 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 


GPO 
Dep. 


Order 
Number 


DE93619709 
DE93619958 
DE93621432 
DE93621014 
DE93621527 
DE93621463 


DE93620281 


DE93620443 
DE93620803 


DE93621321 
DE93621246 
DE93621224 
DES3621158 


DE93778269 
DE93778483 


DE93778441 
DE93778442 
DE93778443 
DE93778444 
DE93778445 
DE93778446 
DE93778447 
DE93778448 
DE93778449 
DE93778450 
DE93778451 
DE93778452 
DE93778453 
DE93778460 
DE93778485 
DE93778454 
DE93778455 
DE93778456 
DE93778457 
DE93778458 
DE93778459 


DE93778462 
DE93778463 
DES93778480 
DE93778464 
DE93778481 
DE93778482 


DE93778477 
DES3778478 
DE93778479 


DE93778461 
DE93778484 


DE93769941 


DE93612363 
DE93621659 


DE93621033 
DE93620715 
DE93620716 
DE93621060 
DE93620717 


DE93778318 


VYH-ER- 


Distribution 
Category 
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VYH-PUB- 


Report 
Number 


VYH-PUB- 
7 

10 

11 


Abstract 
Number 


18:15708 
18:17436 
18:17294 


Source of 
Availability 


OSTI; NTIS 
OST; NTIS 
OST; NTIS 


Order 
Number 


DE93778330 
DE93778331 
DE93778332 


WARDROP- 
90-8004-05-00. 18:18482 See CFFTP-G—9061 
WHC-EP- 
0347-Suppl.2 18:15484 OSTI; NTIS; INIS; GPO Dep. 
0372-Vol.1-Rev.1 18:18648 OSTI; NTIS; GPO Dep. 
0385 18:18649 OSTI; NTIS; GPO Dep. 
0426-Rev.3 18:15485 OSTI; NTIS; INIS; GPO Dep. 
0462 18:15486 OSTI; NTIS; INIS; GPO Dep. 
0469-1 18:17379 OSTI; NTIS; INIS; GPO Dep. 
0473 18:15487 OSTI; NTIS; INIS; GPO Dep. 
0474-6 18:15488 | OSTI; NTIS; GPO Dep. 
0538-1-Rev.1 18:17380 OSTI; NTIS; INIS; GPO Dep. 
18:17295 OSTI; NTIS; GPO Dep. 
18:16080 OSTI; NTIS (US Sales Only) 


DE93008156 
DE93007465 
DE93008561 
DE93008148 
DE93006250 
DE93005877 
DE93008244 
DE93008162 
DE93008158 
DE93008178 
DE93005322 


Mmmm mMmmmmmm 
0 oh oO ah ok Be oh ah oe aS 
88888838888 


18:16081 OSTI; NTIS (US Sales Only) 


_ 


888 888883888 8 


DE93005320 


18:15489 OSTI; NTIS; INIS; GPO Dep. 
0569 18:15490 OSTI; NTIS; INIS; GPO Dep. 
0577 18:15491 OSTI; NTIS; INIS; GPO Dep. 
0578 18:15492 OSTI; NTIS; INIS; GPO Dep. 
0586 18:15493 OSTI; NTIS; INIS; GPO Dep. 
0596 18:16780 OSTI; NTIS; GPO Dep. 
0606 18:15494 OSTI; NTIS; INIS; GPO Dep. 
0609 18:17381 OSTI; NTIS; INIS; GPO Dep. 
0610 18:16214 OSTI; NTIS; GPO Dep. 

WHC-MR- 
0284 18:17382 | OSTI; NTIS; INIS; GPO Dep. 
0289-Rev.2 18:15495 OSTI; NTIS; INIS; GPO Dep. 
0402 18:15496 OSTI; NTIS; INIS; GPO Dep. 
WHC-SA-— 

1555 18:15625 OSTI; NTIS; INIS; GPO Dep. 
1561 18:16781 OSTI; NTIS; INIS; GPO Dep. 
1581 18:17383 OSTI; NTIS; INIS; GPO Dep. 
1619 18:16782 OSTI; NTIS; INIS; GPO Dep. 
1673 18:15497  OSTI; NTIS; INIS; GPO Dep. 
1680 18:15498 OSTI; NTIS; INIS; GPO Dep. 
1687 18:15499 OSTI; NTIS; INIS; GPO Dep. 


DE93009362 
DE93008906 
DE93009428 
DE93008838 
DE93008161 
DE930081 74 
DE93008160 
DE93008840 
DE93008176 


mMmmmMmmmMmmmm m 
a a ee ee ee) 


DE93006906 
DE93005898 
DE93008243 


a ok ot 


DE93004494 
DE93006524 
DE93008147 
DE93004990 
DE93009421 
DE93008163 
DES3009423 


ek ek ek ek ot otk wt 


1722 18:15626 OSTI; NTIS; INIS; GPO Dep. 
1741 18:15576 OSTI; NTIS; INIS; GPO Dep. 
1763 18:17384 OSTI; NTIS; INIS; GPO Dep. 
1784 18:18623 OSTI; NTIS; GPO Dep. 


DE93006907 
DE93005889 
DE93006904 
DE93008157 


S888 8838ese 


ae a 


1796 18:15500 OSTI; NTIS; INIS; GPO Dep. 

1800 18:17551 OSTI; NTIS; INIS; GPO Dep. 

1818 18:15340 OSTI; NTIS; INIS; GPO Dep. 

1833 18:15501 OSTI; NTIS; INIS; GPO Dep. 
WHC-SD-W025-AP-— 


001 18:15502 OSTI; NTIS; INIS; GPO Dep 
WHC-SP- 
0669 18:17296 OSTI; NTIS; INIS; GPO Dep. 
0704 18:17385 OSTI; NTIS; INIS; GPO Dep. 
0832 18:16783  OSTI; NTIS; INIS; GPO Dep. 
0850-Rev.1 18:15503 OSTI; NTIS; GPO Dep. 
WIS-PH- 
92-105 18:18000 OSTI; NTIS (US Sales Only); INIS DE93619786 
92-48 18:17847  OSTI; NTIS (US Sales Only); INIS DE93614530 
92-55 18:17683 | OSTI; NTIS (US Sales Only); INIS DE93614526 
92-64 18:17158 | OSTI; NTIS (US Sales Only); INIS DE93616671 
92-73 18:17896 | OSTI; NTIS (US Sales Only); INIS DE93616866 
92-74 18:17684 OSTI; NTIS (US Sales Only); INIS DE93616824 
92-75 18:17848 | OSTI; NTIS (US Sales Only); INIS DE93616859 
92-81 18:17849 OSTI; NTIS (US Sales Only); INIS DE93619723 
92-83 18:17158 | OSTI; NTIS (US Sales Only); INIS DES3616672 
92-86 18:17850 OSTI; NTIS (US Sales Only); INIS DE93619724 


DE93006905 
DE93009422 
DE93008177 
DE93008175 


A ok ot ot 


DE93007119 


DE93006597 
DE93006901 
DE93006664 
DE93008159 


mmmm m mmmm mmmm mmmmmmm mmm 


S888 8 888% 


—_ mt ot ot 
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WSRC-RP- 


Report Abstract Source of GPO Order 


Distribution 
Number Number Availability 


Dep. Number Category 
WP- 
90-01 18:15155 | OSTI; NTIS (US Sales Only); INIS DE93615068 
90-51 18:16267 OSTI; NTIS (US Sales Only); INIS DE93615065 
90-52 18:15156 | OSTI; NTIS (US Sales Only); INIS DE93615069 
92-12 18:16215 | OSTI; NTIS (US Sales Only); INIS DE93615489 
WSA-TR- 
48. 18:15364 See DOE-HMIP-RR-92.036 
50. 18:15378 | See DOE-HMIP-RR-92/103 
WSEO- 
92-138-Rev. 18:16260 OSTI; NTIS DE93007486 
92-158 18:16314 | OSTI; NTIS; INIS DE93007485 
93007484 18:16381 OSTI; NTIS DE93007484 
WSRC-MS- 
91-417 18:17386 OSTI; NTIS; GPO Dep. 


DE93008798 MF-702 
91-465 18:15504 OSTI; NTIS; INIS; GPO Dep. 


DE93006873 MF-701; 
MF-721 
DE93005168 MF-704 
DE93007442 MF-702 
DE93005334 MF-721 
DES3005515 MF-706 
DE93006327 MF-707 


mm 
—_— 


92-138 18:16510 OSTI; NTIS; GPO Dep. 
92-170 18:17297  OSTI; NTIS; GPO Dep. 
92-232-Rev.2 18:15505 OSTI; NTIS; INIS; GPO Dep. 
92-233 18:16511 | OSTI; NTIS; GPO Dep. 
92-254-Rev.1 18:16135 | OSTI; NTIS; INIS; GPO Dep. 
92-316 18:16782 See WHC-SA-1619 

92-345 18:15506 OSTI; NTIS; INIS; GPO Dep. 
92-346-Rev.1 18:15507 OSTI; NTIS; INIS; GPO Dep. 


mmmmm 
ah a ak sek 


DE93006161 MF-721 
DE93008072 MF-721; 
MF-702 


mm 


92-347 


92-386-Del.Ver. 
92-410-Rev.1 


92-415 
92-459 
92-476 
92-481 
92-501 
92-503 


92-513 


92-514 
92-520 
92-522 
93-015 
93-040 


18:15901 
18:16136 
18:15508 
18:15509 
18:17387 
18:16653 
18:17298 
18:15510 
18:15511 


18:15512 


18:17388 
18:17299 
18:18624 
18:15513 
18:17389 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


m mmmmmmmmm 
888888888 88 


_ 


DE93007634 
DE93003380 
DE93008076 
DE93008501 
DE93007443 
DE93006170 
DE93007444 
DE93007448 
DES3008935 


DE93006884 


DE93007441 
DE93008509 
DE93006152 
DES93007976 
DE93007446 


MF-707 
MF-706 
MF-721 
MF-705 
MF-702 
MF-702 
MF-702 
MF-721 
MF-701; 
MF-721 
MF-702; 
MF-721 
MF-702 
MF-702 
MF-705 
MF-701 
MF-902 


93-409 18:15514 | OSTI; NTIS; INIS; GPO Dep. 
WSRC-OS— 


90-66-Vol.2-App.B-Pt.1 18:16137  OSTI; NTIS (US Sales Only); GPO Dep. 
WSRC-RD- 


91-19 18:17390 OSTI; NTIS; GPO Dep. 
WSRC-RP— 


89-1277-Del.Ver. 18:16138 | OSTI; NTIS (US Sales Only); GPO Dep. 
89-262-Vol.1-Ver.3 18:16042 OSTI; NTIS (US Sales Only); GPO Dep. 


DE93007954 MF-701 


m mmmmmm 
ab ab <b ab ob = 


_ 


DE93003317 MF-706 


m 
— 


DE93006165 MF-702 


DE93005524 MF-706 
DES3006864 MF- 


mm 
—_ — 


89-647 
89-784 
90-100-Rev.1 


90-1328 


90-559-Del.Ver. 


91-013 
91-1058 
91-1138 
92-037-Rev.1 
92-1027 
92-1029 
92-1030 
92-1056 
92-1078 
92-1101 
92-1155 
92-1158 
92-1163 
92-1211 


18:15515 
18:16784 
18:15516 


18:16140 
18:16139 
18:17614 
18:15517 
18:15518 
18:15519 
18:15531 
18:15532 
18:15533 
18:15534 
18:15535 
18:15536 
18:15537 
18:15538 
18:15539 
18:15540 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmm 
ah abled 


MmmMmmMmMmMmMmMmmmmmmmmm 
a ah a0 oh at wh wb ab at ob ob 0 oh oh ot ok 
SEEEEESISEEESESS 


DE93005514 
DE93008615 
DE93006328 


DE93005208 
DE93004864 
DE93008499 
DE93008503 
DE93008796 
DE93009899 
DE93006570 
DE93006159 
DE93006568 
DES3005522 
DE93006323 
DE93006880 
DE93007977 
DES3006168 
DE93006881 
DE93006162 


1030 
MF-721 
MF-702 
MF-701; 
MF-721 
MF-700 
MF-706 
MF-702 
MF-701 
MF-701 
MF-701 
MF-701 
MF-701 
MF-701 
MF-701 
MF-721 
MF-701 
MF-701 
MF-721 
MF-701 
MF-701 
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WSRC-RP- 


Report 
Number 


92-1213 


92-1215 
92-1237 
92-1247 
92-1259 
92-1278 


92-1294 


92-1305 
92-340 
92-361 
92-530 
92-672 


92-793-Rev.1 


92-869 


92-897-Rev.1 


Abstract 
Number 


18:15541 


18:15542 
18:15543 
18:15544 
18:15545 
18:15864 


18:15546 


18:15547 
18:15520 
18:15521 
18:16785 
18:15758 


18:15522 
18:15523 
18:15524 


Source of 


Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


m 
88888 8 88888 8 


_ 


ee a a a! 


Order 
Number 


DE93007455 


DE93008936 
DE93006879 
DE93006878 
DE93008505 
DE93008933 


DE93006876 


DE93006877 
DE93008506 
DE93008510 
DE93008507 
DE93007975 


DE93006888 
DE93006166 
DE93006324 


Distribution 
Category 


MF-701; 
MF-721 
MF-721 
MF-701 
MF-701 
MF-701 
MF-700; 
MF-706 
MF-701; 
MF-721 
MF-701 
MF-702 
MF-701 
MF-701 
MF-702; 
MF-706 
MF-721 
MF-721 
MF-701; 
MF-721 


m mmm mmmmm m mmmim m 


@ Bes 


92-903 18:15525 OSTI; INIS; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 


DE93005791 MF-702 


92-925 18:15526 OSTI; NTIS; GPO Dep. 


92-974 
92-991 
92-996 
92-998 
93-105 
93-294 
WSRC-TR- 
90-183 
92-031 
92-069 
92-078 
92-100-3 
92-110- 
92-111 


92-139-Rev.1 


92-220 
92-235 
92-302 


92-350 
92-393 
92-394 


92-42-053-Rev.1 


92-444 
92-449 
92-458 


92-458-Rev.1 


92-481 
92-488 
92-490 
92-492 


92-500 


92-514 
92-515 
92-516 
92-517 
92-544 
92-559 
92-576 
92-577 


92-67 

93-083 
Y/DD- 

568 


18:15527 
18:15528 
18:15529 
18:15530 
18:16512 
18:16651 


18:16141 
18:15548 
18:15550 
18:16082 
18:16143 
18:15551 
18:17391 
18:16083 
18:17392 
18:18625 
18:15552 


18:15553 
18:17393 
18:17394 
18:16142 
18:16513 
18:15554 
18:15555 
18:15556 
18:15557 
18:15558 
18:15559 
18:15560 


18:17395 


18:17396 
18:17397 
18:17398 
18:17399 
18:17552 
18:17400 
18:17401 
18:17615 


18:15549 
18:17402 


18:15627 
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OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


mmmmmmm 
a ee ee ee 


S88Ssesssss seessss 


mmmmmmmmmmm 
8 88 88888888 8 BBBSBBBssese 


m mm mmmmmmmm m mmmmmmmmmmmm 
-_~ _ 


—s 


DE93006791 
DE93006887 
DES93006169 
DE93006167 
DE93007457 
DE93009901 
DE93009893 


DE93005705 
DE93009112 
DE93008508 
DE93005167 
DE93008791 
DE93006874 
DE93006840 
DE93008797 
DE93008621 
DE93006875 
DE93004878 


DE93008800 
DE93007456 
DE93007628 
DE93005517 
DE93009900 
DE93006325 
DE93006174 
DE93009894 
DE93006872 
DE93009895 
DE93006871 
DE93006883 


DE93008502 


DE93010378 
DE93010379 
DE93010382 
DE93010383 
DE93009892 
DE93006326 
DE93006793 
DE93007462 


DE93007695 
DE93009870 


DE93004762 


MF-701 
MF-721 
MF-721 
MF-701 
MF-701 
MF-706 
MF-700 


MF-702 
MF-721 
MF-706 
MF-706 
MF-700 
MF-721 
MF-702 
MF-701 
MF-702 
MF-705 
MF-701; 
MF-721 
MF-721 
MF-702 
MF-702 
MF-706 
MF-701 
MF-701 
MF-701 
MF-701 
MF-701 
MF-705 
MF-701 
MF-701; 
MF-721 
MF-721; 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-707 
MF-702 
MF-702 
MF-706; 
MF-702 
MF-721 
MF-702 


MF-714 





Report 
Number 


Y/DV- 
1154/R3 

Y/ENG/SE- 
117 


Y/ER- 
11 
50 
54 
Y/SUB- 
85-00206C/2 
Y/TS— 
542 
827 


YJT- 
89-10 
89-14 
89-15 
89-16 
89-17 
89-18 
$2-13 
92-14 
92-15 
92-16 
92-20 

ZiIMP— 
92-18. 


Abstract 
Number 


18:17199 


18:15628 


18:15631 
18:15629 
18:15630 


18:15565 


18:15631 
18:15566 


18:17403 
18:17404 
18:15561 
18:17405 
18:17406 
18:15562 
18:15563 
18:15564 
18:17407 
18:17437 
18:16690 


18:17782 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See Y/TS-542 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See IC—92/302 


GPO 
Dep. 


E 1.99: 


E 1.99: 


Order 
Number 


DE93007241 


DE93004763 


DES3004698 
DE93004764 


DE93004760 


DE93004686 
DE93005265 


DE93611278 
DE93611350 
DE93612759 
DE93611351 
DE93611352 
DE93612760 
DE93612761 
DE93612762 
DE93611353 
DE93611375 
DE93620282 


ZIMP— 


Distribution 
Category 
MF-704 
MF-707; 
MF-702 
MF-902 
MF-702 
MF-702 
MF-702 


MF-702; 
MF-707 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE92011655 
DE92018262 
DE92018614 
DE92019503 
DE92040068 
DE92040669 
DE93000084 
DE93000085 
DE93000110 
DE93000121 
DE93000125 
DE930001 27 
DE93000128 
DE93000130 
DE93000223 
DE93000225 
DE93000228 
DE93000229 
DE93000232 
DE93000236 
DE93000239 
DES3000240 
DE93000241 
DE93000242 
DE93000243 
DE93000247 
DE93000257 
DE93000797 
DE93001923 
DE93002274 
DE93002282 
DE93003317 


DE93003368 
DE93003380 
DE93003464 
DE93003465 
DE93003471 

DE93003512 
DES93003550 
DE93003551 

DE93003558 
DE93003563 
DE93003589 
DE93003644 
DE93003667 
DE93003704 
DE93003711 

DE93003759 
DE93003788 
DE93003813 
DE93003850 
DE93003861 

DE93003875 
DE93003876 
DE93003877 
DE93003878 
DE93003910 
DE93003911 
DE93003913 
DE93003919 


1016 


Report No. 


SAND-92-0536C 
SAND-92-1561C 
LA-UR-92-2416 
UCRL-JC—1 11080 
DOE/ER/40537-16 
CONF-901263-12 
NREL/TP-451-5333 
NREL/TP-413-5406 
DOE/BC-92/2 
NIPER-615 
DOE/BC/14656-8 
DOE/MC/2603 1-8 
DOE/BC/14600—41 
NIPER-634 
DOE/MC/27240-3139 
DOE/MC/23277-3141-Vol.1 
DOE/METC~$2/61 28-Vol.1 
DOE/METC—92/61 28-Vol.2 
DOE/METC-—93/61 29 
DOE/MC/11076-3197 
DOE/MC/11076-3200 
DOE/MC/11076-3201 
DOE/MC/11076-3202 
DOE/MC/11089-3203 
DOE/MC/25033-3237 
DOE/MC/25006-3271 
DOE/MC/23 167-3321 
LA-UR-92-2924 
EGG-M-92402 
DOE/ID/12850—7 
SAND—92-2169C 
WSRC-OS—90-66-Vol.2- 
App.B-Pt.1 
RFP-4651 


WSRC-MS-—92-386-Del.Ver. 


UCRL-JC—1 12100 
UCRL-JC—1 09681 
BNL-48042 
RHO-CD—1400 
CONF-920538—27 
CONF-920471-5 
CONF-9109110—13 
CONF-9109110—12 
ORNL/TM-12202 
DPST-88-627 
ORNUTM-12191 
LA-UR-92-3274 
FEMP-—2269 
ORNURASA-92/6 
LA-UR-92-3563 
LA-UR-92-3648 
LA-UR-92-3823 
LA-UR-92-3907 
TVA/NFERC-92/4 
TVA-Bull-Y-214 
TVA-Bull-Y-213 
TVA-Bull-Y-222 
TVA-Bult-Z-320 
TVA-Bull-Z-321 
TVA-Bull-Z-323 
TVA/NFERC-91/3 


ERA Vol. 18, No. 6 


Order No. 


DE93003920 
DE93003922 
DE93003930 
DE93003950 
DE93003970 
DE93004040 
DE93004053 
DE93004116 
DE93004162 
DE93004172 
DE93004190 
DE93004198 
DE93004207 
DE93004211 

DE93004233 

DE93004240 
DE93004253 
DE93004277 
DE93004291 

DE93004309 
DE93004312 
DE93004327 
DE93004330 
DE93004331 

DE93004337 
DE93004339 
DE93004381 

DE93004404 

DE93004426 
DE93004427 
DE93004428 
DE93004460 
DE93004478 
DE93004483 
DE93004494 
DES93004498 
DE93004503 
DE93004530 
DE93004557 
DE93004558 
DE93004559 
DE93004607 
DE93004609 
DE93004610 
DE93004612 
DE93004613 
DE93004616 
DE93004651 

DE93004675 
DE93004686 
DE93004698 
DE93004738 
DE93004760 
DE93004762 
DE93004763 
DE93004764 
DE93004789 
DE93004793 
DE93004797 
DE93004803 
DE93004804 


Report No. 


TVA-Bul-Y-215 
TVA/NFERC-92/1 
TVA/NFERC-91/10 
RL-SEP-—837-Del. 
RL-SEP-332-Del. 
SAND-92-2353C 
SAND-92-1462C 
CONF-9211114—-2 
CONF-921102-38 
CONF-9210228-2 
ANL/CMT/CP-76415 
ANL/ES/CP-76272 
RFP—4657 
RFP—4671 
ANL/CP-—75646 
ANL/FE/CP-—76524 
ANL/CP-72393 
PNL-—8358 
ORNL/M-2500 
ORNLU/TM-12152 
EGG-GEO-10178 
PNL-SA-21471 
PNL-SA-21155 
PNL-SA-21448 
PNL-SA-21232 
PNL-SA-21430 
ANL/EAIS/TM-80 
PNL-SA-20937 
PNL-MA-583-Rev.1 
GRI-91/0330 
POEF/ER-4549 
ANL/ESD/TM-36 
SAND-—92-1442 
PNL-8332 
WHC-SA-1555 
SAND-91-1913C 
SAND-9$1-2593C 
CONF-921137-10 
PNL-SA-21272 
ANL/CP-75355 
EGG-NPR-10248 
POEF-Z—4235 
POEF/ER/Sub-89/4543 
POEF-Z-4233 
ORNL/RASA-92/4 
ORNL/ER-39 
CONF-9301 16-18 
BNL-NUREG—48034 
DPW-6853 
Y/TS-542 
Y/ER-50 
CONF-921244— 
Y/SUB-—85-00206C/2 
Y/DD-568 
Y/ENG/SE-117 
Y/ER-54 
CONF-921137—7 
POEF-T-3597 
ANL/EAIS/TM-82 
ANL/CP-75950 
ANL/CP-77175 


Order No. 


DE93004813 
DE93004837 
DE93004838 
DE93004846 
DE93004848 
DE93004849 
DE93004852 
DE93004862 
DE93004864 
DE93004869 
DE93004878 
DE93004965 
DE93004966 
DE93004990 
DE93005003 
DE93005033 
DE93005035 
DE93005040 
DE93005101 

DE93005104 
DE93005113 
DE93005120 
DE93005144 
DE93005145 
DE93005147 
DE93005152 
DE93005165 
DE93005167 
DE93005168 
DE93005174 
DE93005188 
DE93005208 
DE93005224 
DE93005235 
DE93005256 
DE93005262 
DES93005265 
DE93005270 
DE93005271 

DE93005287 
DE93005288 
DE93005302 
DE93005311 

DE93005318 
DE93005320 
DE93005322 
DE93005326 
DE93005333 
DE93005334 
DE93005354 
DE93005360 
DE93005376 
DE93005379 
DE93005384 
DE93005393 
DE93005427 
DE93005429 
DE93005431 

DE93005435 
DE93005444 
DE93005459 


Report No. 


ANL/ASD/CP-78089 
PNL-SA-21446 
PNL-SA-21397 
ANL/CP-75951 
ANL/RA/CP-76159 
ANL/RA/CP-78050 
ANL/FE/C°-76393 
ANL/EAIS/CP-—78151 
WSRC-RP-—90-559-Del.Ver. 
DPW-53-593-Del.Ver. 
WSRC-TR-92-302 
DPW-53-752 
DPW-53-748 
WHC-SA-1619 
SAND-92-0938 
PNL-SA-21597 
PNL-SA-21613 
PNL—8286 
PNL-SA-20905 
PNL-SA-21264 
DOE/ER/40627-2 
PNL-8169 
DOE/DP/48075—8 
DOE/DP/48075—10 
CONF-8910361—1 
CONF-930160—2 
ORNL/TM-—12244 
WSRC-TR-92-078 
WSRC-MS-92-138 
RFP-4646 
EGG-M-92257 
WSRC-RP-90-1328 
DPW-53-701 
EGG-WMO-10447 
EGG-M-92288 
ORNL/TM-—12211 
Y/TS-827 
EGG-EST-—9523 
CONF-9203215-1 
DOE/OR/00033-T510 
DOE/OR/00033-T509 
CONF-9211160—-1 
ORNL/M-2095 
CONF-920791— 
WHC-EP-0552 
WHC-EP-0551 
DOE/ER/40456-T1 
DPST-—88-676-Del.Ver. 
WSRC-MS-—92-232-Rev.2 
SAND-—92-2687C 
SAND-$2-1148C 
SAND-92-1808C 
SAND-92-1970 
EML-551 
CONF-911133—13 
SAND-92-1127C 
CONF-9206334—1 
LA-UR-—92-2095 
DOE/NP/001 19-T2 
LA-UR-92-4063 
LA-UR-92-4382 





Order No. 


DE93005462 
DE93005464 
DE93005491 

DE93005492 
DE93005493 
DE93005494 
DE93005497 
DE93005514 
DE93005515 
DE93005516 
DE93005517 
DE93005521 

DE93005522 
DE93005524 
DE93005549 
DE93005554 
DE93005559 
DE93005564 
DE93005577 
DE93005579 
DE93005587 
DE93005589 
DE93005601 

DE93005602 
DE93005635 
DE93005648 
DE93005668 
DE93005693 
DE93005705 
DE93005711 

DE93005731 

DE93005735 
DE93005743 
DE93005744 
DE93005745 
DE93005751 

DE93005763 
DE93005773 
DE93005777 
DE93005791 

DE93005797 
DE93005817 
DE93005841 

DE93005861 

DE93005862 
DE93005877 
DE93005886 
DE93005889 
DE93005898 
DE93005966 
DE93005912 
DE93005925 
DE93005927 
DE93005936 
DE93005941 

DE93005944 
DE93005945 
DE93005946 
DE93005948 
DE93005968 
DE93005982 
DE93006033 
DE93006049 
DE93006050 
DE93006051 

DE93006053 
DE93006137 
DE93006142 
DE93006152 
DE93006158 
DE93006159 
DE93006161 


Report No. 


LA-UR-—92-4363 
LA-UR-—92-4353 
DOE/EA-0786 
DOE/EA-0361 
DOE/EA-—0576 
DOE/EA-0543 
DOE/EA-—0561 
WSRC-RP-89-647 
WSRC-MS-92-233 
DPST-—58-101-Del. Ver. 
WSRC-TR-92-42-053-Rev.1 
SRL-ETS—90-293 
WSRC-RP-92-1056 


WSRC-RP-89-1277-Del.Ver. 


ANL-HEP-TR-—92-122 
ANL/MSD/CP-78464 
ANL/MSD/CP-76871 
ANL/MCT/CP-77501 
BNL-48127 
BNL-48164 
BNL-48146 
BNL-NUREG—48150 
DOE/EH—-0282-Vol.1 
DOE/EH-0282-Vol.2 
DPW-53-834 
DOE/ER/45118-8 
PNL-—8472 
DOE/AL-—150329.0001 
WSRC-TR-90-183 
BNL-—48254 
ANL/ESD/TM-37 
UCRL-ID—109894 
DOE/ST—0006P 
DOE/EA-0336 
DOE/EA-0321 
CONF-920389—Absts. 
CONF-921137—14 
CONF-9305109—1 
CONF-930244—2 
WSRC-RP--92-903 
CONF-910645-6 
UCRL-JC—1 10372 
ORNL/CDIAC—59 
EGG-NPR-9429 
EGG-NPR-9501-Rev.A 
WHC-EP-—0469-1 
CONF-91 10336— 
WHC-SA-1741 
WHC-MR-0289-Rev.2 
DOE/S—00098P 
SAND—92-1623 
DOE/ER/40370-5 
DOE/ER/40371-6 
CONF-930318-5 
DOE/ER/40608-2 
DOE/UMTRA—400686-0000 
DOE/UMTRA-400660-0000 
DOE/UMTRA-—050131-0000 
DOE/UMTRA-—40067 1-0000 
SAND-—92-0129 
EMO-1080-Vol.2 
ANL/EAIS/TM-78 
DPW-53-322 
DPW-53-777 
DPW-53-333 
DPW-53-351 
DOE/PC/89768-T13 
PNL-8449 
WSRC-MS-92-522 
POEF-Z-4237-Add.1 
WSRC-RP-92-1029 
WSRC-MS-S$2-345 


Order No. 


DE93006162 
DE93006163 
DE93006165 
DE93006166 
DE93006167 
DE93006168 
DE93006169 
DE93006170 
DE93006174 
DE93006176 
DE93006214 
DE93006221 
DE93006222 
DE93006228 
DE93006229 
DE93006242 
DE93006250 
DE93006260 
DE93006268 
DE93006269 
DE93006271 
DE93006273 
DE93006285 
DE93006287 
DE93006290 
DE93006301 
DE93006307 
DES3006321 
DE93006323 
DE93006324 
DE93006325 
DE93006326 
DES3006327 
DE93006328 
DE93006343 
DE93006349 
DE93006363 
DE93006366 
DE93006387 
DE93006413 
DE930064 16 
DE93006447 
DE93006458 
DE93006523 
DE93006524 
DE93006530 
DE93006544 
DE93006568 
DE93006570 
DE93006573 
DE93006597 
DE93006618 
DE93006637 
DE93006647 
DES3006651 
DE93006664 
DES3006665 
DE93006666 
DE93006668 
DE93006670 
DE93006671 
DE93006673 
DES93006724 
DE93006735 
DE93006739 
DE93006751 
DE93006756 
DE93006757 
DE93006762 
DE93006774 
DE93006791 
DE93006793 


Report No. 


WSRC-RP-92-1211 
DPST-87-754 
WSRC-RD-91-19 
WSRC-RP-92-869 
WSRC-RP-92-996 
WSRC-RP-92-1158 
WSRC-RP-$92-991 
WSRC-MS—92-476 
WSRC-TR-92-458 
RFP—4683 
CONF-930589—1 
CONF-9205296—1 
CONF-930160—4 
CONF-921007-6 
CONF-930692-1 
DPW-53-431 
WHC-EP-—0462 
RFP-ENV-91 
ORNL/M-2574 
DOE/OR-01-1110-D2 
DOE/ER-O566T 
DOE/OR-01-1111-D1 
SAND-92-2874C 
SAND-92-2900C 
SAND-92-1711C 
LA-12320-MS 
BN-SA-3675-HEDR 
DOE/ER/40350—-5 
WSRC-RP-92-1078 
WSRC-RP-92-897-Rev.1 
WSRC-TR-92-449 
WSRC-TR-92-559 
WSRC-MS-—92-254-Rev.1 
WSRC-RP-90-100-Rev.1 
HW-—239839 
POEF-Z-4237 
ORNL/ER-142 
KCP-613-4867 
BNL-48228 
ANL/MSD/CP-75657 
ANL/CHM/CP-78499 
SAND-—92-0069 
SAND-92-0886 
DPW-53-406 
WHC-SA-1561 
GA-A-19199 
PNL-—8436 
WSRC-RP-92-1030 
WSRC-RP-92-1027 
ESH-EMS—91-0090 
WHC-SP-0669 
CONF-930601-—1 
DPW-53-916 
BNL-48323 
BNL-48199 
WHC-SP-0832 
EGG—10617-2161 
EGG—10617-2156 
EGG—10617-2160 
BNL-48487 
BNL—48488 
BNL-48477 
ORNL/TM-12292 
CONF-930168—1 
CONF-9306101—1 
DOE/NP/00159-T6 
SAND-92-2862C 
SAND-92-1202C 
SAND-—93-0043C 
SAND-92-1692C 
WSRC-RP-92-925 
WSRC-TR-92-576 


Order No. 


DE93006794 
DE93006795 
DE93006799 
DE93006802 
DE93006804 
DES3006806 
DE93006827 
DE93006840 
DE93006846 
DE93006857 
DE93006859 
DE93006860 
DE93006864 


DE93006871 

DE93006872 
DE93006873 
DE93006874 
DE93006875 
DE93006876 
DE93006877 
DE93006878 
DE93006879 
DE93006880 
DE93006881 

DE93006883 
DE93006884 
DE93006887 
DE93006888 
DE93006901 

DE93006904 
DE93006905 
DE93006906 
DE93006907 
DE93006909 
DE93006973 
DE93007010 
DE93007014 
DE93007027 
DE93007042 
DE93007045 
DE93007052 
DE93007058 
DE93007109 
DE93007119 
DE93007125 
DE93007127 
DE93007129 
DE93007144 
DE93007146 
DE93007223 
DE93007225 
DE93007228 
DES93007241 

DE93007244 
DE93007247 
DE93007274 
DE93007276 
DE93007278 
DE93007281 

DE93007292 
DE93007300 
DE93007302 
DE93007304 
DE93007306 
DE93007309 
DE93007310 
DE93007311 
DE93007326 
DE93007332 
DE93007334 
DE93007337 


DE93007337 


Report No. 


ANL/MSD/CP-78640 
ANL/CHM/CP-76670 
ANL/XFD/CP-78515 
DOE/ER/13491—476 
DOE/ER/13491—474 
DOE/ER/13491—463 
DOE/ER/40614—37 
WSRC-TR-92-111 
HW-34530 
EGG-NPR-9903 
DOE/NP-0010P 
DOE/NP-0008 
WSRC-RP-89-262-Vol.1- 
Ver.3 
WSRC-TR-92-490 
WSRC-TR-92-481 
WSRC-MS-91-465 
WSRC-TR-92-110-Pt.1 
WSRC-TR-92-235 
WSRC-RP-92-1294 
WSRC-RP-—92-1305 
WSRC-RP-92-1247 
WSRC-RP-92-1237 
WSRC-RP-92-1101 
WSRC-RP-92-1163 
WSRC-TR-92-492 
WSRC-MS-92-513 
WSRC-RP-$2-974 
WSRC-RP-92-793-Rev.1 
WHC-SP-0704 
WHC-SA-—1763 
WHC-SA-—1796 
WHC-MR-0284 
WHC-SA-1722 
DOE/NV/10630—35 
UCRL-ID—112756 
DOE/ER/13609-2 
DOE/ER/757 16-1 
DOE/ER/25016-T2 
EGG-NPR-8957 
EGG-EAST-9031 
EGG-NRE-10619 
SAND-92-8001/10-92/215 
UCRL-JC—1 11847 
WHC-SD-W025-AP-—001 
DOE/ID—10317-Rev.1 
DPW-53-986 
DPW-53-1016 
DOE/ER/60565-6 
EGG-RAAM-—10563 
EGG-BNCT—10016-09/10 
DOE-76-45/39-Rev.1 
EGG-NPR-10529 
Y/DV—1154/R3 
CONF-921101-84 
CONF-930255—1 
BNL-48343 
BNL-—48495 
BNL-NUREG-—48242 
BNL-48446 
DOE/OR/00033-T521 
DOE/ER/40419-01 
DOE/ER/40147-11 
DOE/ER/40446-5 
DOE/ER/13262-9 
DOE/ER/13436-7 
DOE/NP/00159-T1 
DOE/NP/00159-T7 
LA-UR-93-428 
LA-UR-93-361 
LA-UR-93-134 
LA-UR-93-0077 
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DE93007338 


Order No. 


DE93007338 
DE93007341 
DE93007344 
DE93007347 
DE93007349 
DE93007355 
DE93007367 
DE93007370 
DE93007378 
DE93007379 
DE93007395 
DE93007403 
DE93007411 

DE93007416 
DE93007418 
DE93007430 
DE93007441 

DE93007442 
DE93007443 
DE93007444 
DE93007446 
DE93007448 
DE93007450 
DE93007451 

DE93007455 

DE93007456 
DE93007457 
DE93007462 

DE93007464 

DE93007465 
DE93007476 
DE93007484 

DE93007485 

DE93007486 
DE93007503 

DE93007505 

DE93007512 

DE93007525 

DE93007528 
DE93007536 

DE93007537 

DE93007541 

DE93007578 
DE93007579 
DE93007580 
DE93007584 

DE93007589 
DE93007590 
DE93007591 

DE93007596 
DE93007602 
DE93007603 
DE93007606 
DE93007608 
DE93007609 
DE93007628 
DE93007634 
DE93007643 
DE93007656 
DE93007659 
DE93007662 
DE93007664 
DE93007685 
DE93007695 
DE93007699 
DE93007704 
DE93007705 
DE93007710 
DE93007720 
DE93007721 
DE93007722 
DE93007724 


1018 


Report No. 


LA-UR-93-0071 
LA-UR-93-189 
LA-UR-93-165 
LA-UR-93-140 
LA-UR-93-298 
LA-UR-93-0044 
LA-UR-93-301 
LA-UR-93-271 
LA-UR-93-222 
LA-UR-93-209 
UCRL-ID—112155 
UCRL-ID—111663 
UCRL-ID—112030 
DOE/ER-0575T 
SAND-92-2449 
DOE/DP/00248-H1 
WSRC-MS-92-514 
WSRC-MS-92-170 
WSRC-MS—92-459 
WSRC-MS-92-481 
WSRC-MS—93-040 
WSRC-MS-92-501 
FEMP/SUB-059 
FEMP-2275 
WSRC-RP-92-1213 
WSRC-TR-$2-393 
WSRC-RP-92-998 
WSRC-TR-92-577 
ESH-EMS—92-0036 
WHC-EP-0372-Vol.1-Rev.1 
DOE/PC/91051-T2 
WSEO-93007484 
WSEO-92-158 
WSEO-92-138-Rev. 
UCRL-JC—109841 
UCRL-JC—1 11965 
UCRL-JC—1 12455 
DOE/PC—93007525 
DOE/DP-0109-6-RO0 
CONF-9205300-1 
1S-T-1217 
IS-T-1541 
SAND-—92-1757C 
SAND-—92-2541C 
SAND—92-2285C 
SAND-—93-0285C 
SAND-—92-2063C 
SAND-93-0193C 
SAND—92-2382C 
SAND-—92-2889C 
DOE/PC/30042-T3 
SAND-93-0116C 
SAND-92-1931C 
SAND-—92-1974C 
SAND-—92-2554C 
WSRC-TR-92-394 
WSRC-MS-92-347 
DOE/ET/53088-584 
LBL-33039 
LBL-31666 
LBL-33391 
LBL-33306 
DOE/ER/75116-8 
WSRC-TR-92-67 
LBL-33367 
LBL-33356 
LBL-33354 
SAND-87-2687 
LBL-33364 
LBL-33205 
LBL-32955 
LBL-33157 
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Order No. 


DE93007728 
DE93007732 
DE93007733 
DE93007735 
DE93007761 

DE93007762 
DE93007766 
DE93007810 
DE93007811 

DE93007814 
DE93007816 
DE93007819 
DE93007821 

DE93007823 
DE93007841 

DE93007842 
DE93007843 
DE93007844 
DE93007850 
DE93007857 
DE93007863 
DE93007867 
DE93007868 
DES93007876 
DE93007878 
DE93007880 

DE93007881 

DE93007882 

DE93007892 

DE93007895 
DE93007896 
DE93007909 
DE93007910 
DE93007913 

DE93007918 
DE93007919 
DES3007921 

DE93007927 
DE93007937 
DE93007954 

DE93007958 
DE93007962 
DE93007964 

DE93007967 
DE93007970 
DE93007972 
DE93007975 
DE93007976 
DE93007977 
DE93007990 
DE93007991 

DE93007992 
DE93007994 
DE93007995 
DE93007999 
DE93008001 

DES3008002 
DE93008005 
DE93008006 
DE93008012 
DE93008014 
DE93008015 
DE93008024 
DE93008048 
DE93008050 
DE93008051 

DE93008054 
DE93008056 
DE93008058 
DE93008059 
DE93008060 
DE93008061 


Report No. 


LBL-32031 
LBL-32284 
LBL-33152 
LBL-33219 
DOE/NP-00092T-H2 
DOE/NP-00092T-H1 
ANL/NPR-92/4 
ES/ESH-22/V1 
ES/ESH-22/V2 
CONF-9211151-1 
SAND-92-2122 
CONF-930205—13 
CONF-930403-—28 
CONF-930401—1 
PNL-SA-20155 
DPW-53-1151 
DPW-53-1152 
DPW-53-1157 
DPW-53-1188 
CONF-930403-—23 
SAND-93-7021C 
PNL-SA-20334 
PNL-SA-20600 
PNL-SA-21089 
PNL-SA-21730 
PNL-SA-21706 
PNL-SA-21583 
PNL-SA-21578 
ANL/MSD/CP-78800 
ANL/MCT/CP-76367 
ANL/MCT/CP--75881 
CONF-930403-—27 
CONF-930502-4 
CONF-930502-3 
CONF-9211102~2 
CONF-930601-4 
CONF-9203227—1 
DOE/EH-0301-Vol.1 
DOE/ID/12584—110 
WSRC-MS-93-409 
DOE/NE/37963—-4 
DOE/ER/75712-1 
DOE/ER/45468-1 
DOE/NE/37967-3 
LA-UR-93-418 
CONF-920736-6 
WSRC-RP-92-672 
WSRC-MS-93-015 
WSRC-RP-92-1155 
DOE/ER/40173-8 
CONF-9205307—1 
CONF-921110—48 
PNL-SA-—19952 
PNL-SA-21037 
PNL-8519 
LA-SUB-93-36/1 
LA-SUB-93-6/1 
LA-SUB-93-33 
LA-SUB-93-37 
LA-SUB-93-12 
LA-SUB-93-30 
DOE/ET/10815—206 
UCRL-JC—109769 
DOE/ER/40714—1 
NRL/MR-6440-92-7170 
NRL/MR-6440-92-7174 
BNL-48449 
BNL-48163 
BNL-48152 
BNL-48126 
BNL-48455 
PNL-SA-21882 


Order No. 


DE93008069 
DE93008072 
DE93008075 
DE93008076 
DE93008079 
DE930081 16 
DE93008130 
DE93008132 
DE93008133 
DE93008134 
DE93008135 
DE93008137 
DE93008138 
DE93008139 
DE93008140 
DE93008141 

DE93008143 
DE93008147 
DE93008148 
DE93008149 
DE93008154 
DE93008155 
DE93008156 
DE93008157 
DE93008158 
DE93008159 
DE93008160 
DE93008161 

DE93008162 
DE93008163 
DE93008174 
DE93008175 
DE93008176 
DE93008177 
DE93008178 
DE93008210 
DE93008212 
DE93008218 
DE93008220 
DE93008222 

DE93008224 
DE93008229 
DE93008233 

DE93008237 
DE93008238 
DE93008243 
DE93008244 
DE93008245 
DE93008246 
DE93008248 
DE93008249 
DE93008250 
DE93008251 

DE93008252 
DE93008253 
DE93008254 
DE93008255 
DE93008260 
DE93008262 
DE93008263 
DE93008265 
DE93008271 

DE93008272 
DE93008275 
DE93008279 
DE93008286 
DE93008292 
DE93008300 
DE93008301 
DE93008304 
DE93008305 
DE93008306 


Report No. 


DOE/MC/26288-3227 
WSRC-MS-92-346-Rev.1 
IS-M-739 
WSRC-MS—92-410-Rev.1 
DOE/EH-0302-Vol.2 
ANL/MCS-TM-174 
DOE/PC/91305-3 
DOE/FTR-93008132 
FNAL/C—92/258 
FNAL/C—92/288 
FNAL/C—92/292 
FNAL/C—92/340-E 
FNAL/C—92/341-E 
FNAL/C—92/354-E 
FNAL/C—92/358-E 
FNAL/C—92/361-E 
FNAL/C—92/368 
WHC-SA-1581 
WHC-EP-0426-Rev.3 
CONF-930496—1 
DOE/DP/50066-T10 
DOE/DP/50081-T2 
WHC-EP-0347-Suppl.2 
WHC-SA-1784 
WHC-EP-0538-1-Rev.1 
WHC-SP-0850-Rev.1 
WHC-EP-—0606 
WHC-EP-—0586 
WHC-EP-0474-6 
WHC-SA-1680 
WHC-EP-0596 
WHC-SA-1833 
WHC-EP-—0610 
WHC-SA-—1818 
WHC-EP-0546 
DOE/PC/92525-T1 
CONF-921104—12 
PATENTS-US—A7681290 
PATENTS-US—A7680973 
PATENTS-US—A7679498 
PATENTS-US—A7679488 
PATENTS-US—A7678428 
PATENTS-US—A7674981 
PATENTS-US—A7672286 
PATENTS-US—A7667915 
WHC-MR-0402 
WHC-EP-0473 
DOE/METC/C—93/7051 
DOE/METC/C—933/7060 
DOE/METC/C—93/7058 
DOE/METC/C—93/7055 
DOE/METC/C—93/7054 
DOE/METC/C—$3/7053 
DOE/METC/C—93/7052 
PNL-SA-20998 
PNL-SA-21226 
PNL-SA-20993 
PNL-SA-20784 
PNL-—20786 
DOE/OACN-93-01 1-01 
DOE/RL-91-53 
CONF-930264—1 
CONF-920722-5 
CONF-9210322-1 
DOE/FE/60765-T2 
DOE/ER/52056—4 
DOE/ER/12982-—1 
DOE/ER/45197-T1 
DOE/ER/20035—1 
NREL/TP-431-4988F 
NREL/TP-431-4988L 
NREL/TP-431-4988K 





Order No. 


DE93008307 
DE93008308 
DE93008309 
DE93008310 
DE93008312 
DE93008313 
DE93008314 
DE93008315 
DE93008316 
DE93008320 
DE93008321 
DE93008322 
DE93008323 
DE93008324 
DE93008326 
DE93008327 
DE93008328 
DE93008330 
DE93008335 
DE93008336 
DE93008337 
DE93008339 
DE93008340 
DE93008341 
DE93008343 
DE93008344 
DE93008345 
DE93008346 
DE93008347 
DE93008353 
DE93008354 
DES3008355 
DE93008358 
DE93008360 
DE93008361 
DE93008362 
DE93008363 
DE93008364 
DE93008365 
DE93008366 
DE93008367 
DE93008368 
DE93008369 
DE93008371 
DE93008372 
DE93008380 
DE93008381 
DE93008386 
DE93008391 
DE93008396 
DE93008400 
DE93008401 
DE93008406 
DE93008408 
DE93008409 
DE93008411 
DE930084 12 
DE93008452 
DE93008456 
DE93008457 
DE93008463 
DES3008464 
DE93008465 
DE93008478 
DE93008482 
DE93008483 
DE93008484 
DE93008489 
DE93008490 
DE93008491 
DE93008492 
DE93008494 


Report No. 


NREL/TP-431-4988J 
NREL/TP-431-49881 
NREL/TP-431-4988H 
NREL/TP-431 -4988G 
NREL/TP-431-4988C 
NREL/TP-431-4988D 
NREL/TP-431-4988E 
DPW-53-1203 
DPW-53-1212 
DPW-53-1250 
DPW-53-1260 
DPW-53-1272 
DPW-53-1334 
DOE/WIPP-93-010 
LA-SUB-93-40 
LA-SUB-93-44 
LA-SUB-93-42 
PNL-8508 
SAND-93-0053C 
CONF-9210321—1 
SAND-92-2476C 
SAND-92-1889C 
SAND-—93-0076C 
SAND-92-2777C 
SAND-—93-7007C 
SAND-92-2127C 
SAND-—92-2450C 
SAND-—92-2345C 
SAND-93-0083C 
SAND-93-0054C 
SAND-92-2491C 
SAND-93-7005C 
SAND-92-2671C 
NREL/TP-431-4988A 
SAND-—92-1966 
SAND~—93-0074 
SAND-—92-1472 
FNAL-TM—1821 
FNAL-TM—1794 
FNAL-TM—1812 
FNAL-TM—1813 
FNAL-TM-—1820 
FNAL-TM—1823 
FNAL-TM—1826 
UCRL-ID—112698 
DOE/ER/40328—1 
DOE/ER/40328-2 
DOE/MC/27229-3262 
HW-71895 
DOE/ER/13512-T2 
DOE/ID/12934—16 
DOE/ER/40211-8 
SAND-92-2838C 
SAND-92-2739C 
SAND-92-2791C 
SAND-92-2744C 
SAND-92-7344C 
HW-—72890 
HW-73905 
HW-76443 
LA-SUB-93-61 
LA-SUB-93-65 
LA-SUB-93-57 
SSCL-Preprint—187 
FNAL/C—93/014-A 
FNAL/C—93/022-A 
FNAL/C—92/382-A 
SAND-—92-2651 
SAND-92-0515 
SAND-—92-2579 
SAND-92-2890 
SAND-92-2768 


Order No. 


DE93008495 
DE93008496 
DE93008497 
DE93008498 
DE93008499 
DE93008501 

DE93008502 
DE93008503 
DE93008505 
DE93008506 
DE93008507 
DE93008508 
DE93008509 
DE93008510 
DE93008516 
DE93008517 
DES3008520 
DE93008541 

DE93008542 
DE93008558 
DE93008561 

DE93008569 
DE93008571 

DE93008574 
DE93008575 
DE93008577 
DE93008579 
DE93008584 
DE93008607 
DE93008608 
DE93008609 
DE93008612 
DE93008613 
DE93008615 
DE93008621 

DE93008629 
DE93008634 
DE93008636 
DE93008647 
DE93008650 
DE93008651 

DE93008652 
DE93008660 
DE93008661 

DE93008662 
DE93008663 
DE93008666 
DE93008667 
DES3008669 
DE93008671 

DE93008672 
DE93008673 
DE93008675 
DE93008676 
DE93008682 
DE93008686 
DE93008687 
DE93008692 
DE93008693 
DE93008695 
DE93008699 
DES93008700 
DE93008701 

DE93008702 
DE93008703 
DE93008706 
DE93008707 
DE93008708 
DE93008709 
DE93008710 
DE93008711 
DE93008716 


Report No. 


ANU/ESD-17 
DOE/EH-0299-Vol.1 
DOE/EH—0299-Vol.2 
HW-72590 
WSRC-RP-$91-013 
WSRC-MS-—92-415 
WSRC-TR-92-500 
WSRC-RP-93-1058 
WSRC-RP-92-1259 
WSRC-RP-92-340 
WSRC-RP-92-530 
WSRC-TR-92-069 
WSRC-MS-92-520 
WSRC-RP-$2-361 
PPPL-2867 
PPPL-—2862 
DOE/ER/61473—1 
DOE/ER/40363-6 
DOE/ER/40438—4 
SRS—91-236 
WHC-EP-0385 
CONF-9210249-8 
CONF-930401-5 
CONF-9204230—1 
CONF-921101—-98 
CONF-930401-6 
HW-79768 
HW-81019 
RL-SEP-112 
RL-SEP-197 
DOE/CE-0364 
DOE/EH-0293T 
SSCL-Preprint-159 
WSRC-RP-89-784 
WSRC-TR-92-220 
PNL-8490 
DOE/ER/14173-T1 
DOE/ER/45365-5 
ANL/MCT/CP-77166 
ANL/PHY/CP—78846 
ANL/PHY/CP-78842 
ANL/PHY/CP-—76390 
ANL/CHM/CP-—78051 
ANL/CHM/CP-—78107 
ANL/CHM/CP-—78629 
ANL/CHM/CP-78106 
ANL/EAIS/CP-77728 
ANL/EAIS/CP—78886 
ANL/EAIS/CP-78885 
DOE/FE/62017-H1 
LA-SUB-—93-50 
LA-SUB-93-49/1 
LA-SUB-93-43 
LA-SUB-93-11/1 
LA-SUB-93-72 
LA-SUB-93-89 
DOE/ID/12847-4 
LA-UR-$3-588 
LA-UR-93-587 
SAND-92-0479 
LA-UR-93-586 
LA-UR-92-572 
LA-UR-93-569 
LA-UR-93-557 
LA-UR-93-547 
LA-UR-93-478 
LA-UR-93-473 
LA-UR-93-472 
LA-UR-93-471 
LA-UR-93-470 
LA-UR-93-467 
LA-UR-93-599 


Order No. 


DE93008717 
DE93008718 
DE93008720 
DE93008721 
DE93008722 
DE93008723 
DE93008726 
DE93008733 
DE93008735 
DE93008738 
DE93008752 
DE93008754 
DE93008755 
DE93008757 
DE93008782 
DE93008783 
DE93008785 
DE93008786 
DE93008787 
DE93008788 
DE93008791 
DE93008793 
DE93008795 
DE93008796 
DE93008797 
DE93008798 
DE93008800 
DE93008805 
DE93008806 
DE93008808 
DE93008812 
DE93008813 
DE93008815 
DE93008820 
DE93008822 
DE93008823 
DE93008828 
DE93008829 
DE93008830 
DE93008832 
DE93008833 
DE93008834 
DE93008835 
DE93008837 
DE93008838 
DE93008839 
DE93008840 
DE93008842 
DE93008844 


DE93008850 
DE93008852 
DE93008857 
DE93008863 
DE93008864 
DE93008865 
DE93008867 
DE93008868 
DE93008869 
DE93008870 
DE93008871 
DE93008872 
DE93008873 
DE93008874 
DE93008875 
DE93008876 
DE93008877 
DE93008878 
DE93008879 
DES3008880 
DE93008897 
DE93008898 


Report No. 


BNL-48106 
LA-UR-93-750 
LA-UR-93-731 
LA-UR-93-728 
LA-UR-93-727 
LA-UR-93-721 
LA-UR-93-679 
LA-UR-—93-650 
LA-UR-93-638 
LA-UR-93-635 
UCRL-ID—113055 
UCRL-ID—112614 
UCRL-ID—-112738 
UCRL-ID—112058 
BNL-70262 
ORNL/FTR-4499 
ORNL/FTR-4470 
ORNL/FT R-4495 
ORNL/FTR-4504 
ORNL/FTR-4469 


WSRC-TR-92-100-3 


LA-UR-93-293 
SRS—91-039 


WSRC-RP-91-1138 


WSRC-TR-92-139-Rev.1 


WSRC-MS—91-417 
WSRC-TR-92-350 
RFP—4623 
LA-SUB-93-66 
LA-SUB-93-71 
DPW-53-1310 
DPW--53-1312 
DPW-53-1316 
LA-SUB-93-62 
LA-SUB—93-55/1 
IS-T-1452 
DOE/RL-92-54 
DOE/RL-91 -60 
ANL/APS/TB-3 
ANL/APS/TB-5 
ANL/APS/TB-6 
ANL/APS/TB-9 
ANL/APS/TB-8 
DOE/AL/58309-52 
WHC-EP-0578 
DOE/RL-92-26-3 
WHC-EP-—0609 
DOE/RL-92-63 


DOE/WIPP-—91-005-Vol.10- 


Rev.3 
UCRL-ID—112019 
LA-—12502-MS 
DOE/RL--92-40 
ANL/APS/TB-11 
IS-T-1652 


SSCL-Preprint—196 


DOE/MC/26268-93/C0176 
DOE/MC/26268-93/C0177 
DOE/MC/26268—-93/C0178 
DOE/MC/26268-93/C0179 
DOE/MC/26268-93/C0180 
DOE/MC/26268-93/C0181 
DOE/MC/24 132-93/C0182 
DOE/MC/23174-93/C0175 


FNAL/C—93/008-E 
FNAL/C—93/010 
FNAL/C-92/81 
FNAL/C—92/107 
FNAL/C—92/122 
FNAL/C—92/388 
BNL-52351 
BNL-52347 


ERA Vol. 18, No. 6 
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DE93008899 


Order No. 


DE93008899 
DES3008900 
DE93008901 
DE93008902 
DES3008906 
DE93008907 
DES3008908 
DE93008910 
DE93008920 
DE93008921 

DE93008925 
DES3008926 
DE93008927 
DE93008929 
DE93008933 
DE93008935 
DE93008936 
DE93008938 
DE93008939 
DE93008943 
DE93008944 
DES93008961 

DE93008964 
DES3008965 
DE93008968 


DE93008971 
DE93008987 
DE93008988 
DE93009010 
DE93009012 
DE93009013 
DE93009014 
DES3009015 
DE93009026 
DES93009028 
DE93009029 
DE93009031 
DE93009032 
DE93009034 
DE93009036 
DE93009037 
DE93009048 
DE93009049 
DES3009053 
DES3009054 
DE93009062 
DE93009065 
DE93009067 
DE93009068 
DES93009069 
DE93009072 
DE933009073 
DE93009075 
DES3009076 
DE93009078 
DE93009080 
DE93009082 
DE93009084 
DE93009085 
DES3009087 
DE93009088 
DE93009089 
DES93009091 
DES93009103 
DE930091 06 
DE93009107 
DE930091 10 
DE930091 12 
DE930091 13 
DE930091 14 
DES30091 15 


1020 


Report No. 


BNL-52357 
ANL-92/94 
PPPL-2876 
PPPL-2864 
WHC-EP-—0569 
LA-SUB-93-91 
LA-12531-MS 
LA-SUB—93-83 
LA-SUB-—93-64 
LA-SUB-93-49/2 
ANL/APS/LS—187-Rev.1 
PPPL-CFP-2775 
PPPL-CFP-—2776 
ANL/NDM-127 
WSRC-RP-$2-1278 
WSRC-MS-—92-503 
WSRC-RP-$92-1215 
BNL-70302 
BNL-—70298 
DOE/PC/88851-T4 
DOE/PC/88851-T5 
DOE/UMTRA-400647-0000 
DOE/UMTRA-400665-0000 
DOE/UMTRA-—400689-0000 
DOE/UMTRA-—050510- 
GRNO-Vol.2A 
CONF-9209306-2 
GA-A-21107 
GA-A-21092 
CONF-850920—-13 
SSCL-Preprint-198 
SSCL-Preprint—194 
SSCL-Preprint—190 
SSCL-Preprint—197 
BNL-48381 
DOE/ER/45461-3 
DOE/EIA-0520(93/02) 
ORNL/FTR-4526 
ORNL/FTR-4530 
DOE/FTR-93009034 
DOE/FTR-93009036 
DOE/FT R-93009037 
DOE/IR/05106-7 
DOE/ER/14185-2 
DOE/ER/40339-6 
DOE/DP/40200—240 
UCRL-JC—1 12444 
UCRL-JC—1 12684 
UCRL-JC—1 13044 
UCRL-JC—1 11520 
UCRL-ID—112608 
UCRL-JC—1 12258 
UCRL-JC—1 12640 
UCRL-JC—1 09891 
UCRL-JC—109928-Rev.1 
PNL—8426 
PNL-SA-21288 
SLAC-TN-93-2 
PNL—8556 
SLAC—413 
PNL-8542 
PNL-—8540 
PNL-8504 
DOE/ID/12904-T1 
DOE/SF/19090-T 1 
DOE/ER/61396-1 
DOE/ER/12969—1 
DOE/ER/75103—1 
WSRC-TR-92-031 
LA-12026-MS 
LA-12523-PR 
LA-12347-MS 


ERA Vol. 18, No. 6 


Order No. 


DE930091 16 
DE93009127 
DE93009136 
DE93009141 
DE93009144 


DE93009147 


DE93009150 
DE93009151 
DE93009152 
DE93009158 
DE93009167 
DE93009168 
DE93009172 
DE93009173 
DE93009174 
DE93009175 
DE93009176 
DE93009177 
DE93009178 
DE93009179 
DE93009180 
DE930091 81 
DES93009182 
DE930091 88 
DE93009190 
DE93009211 
DE93009212 
DE93009218 
DE93009219 
DE93009220 
DE93009223 
DES3009233 
DE93009235 
DE93009237 
DE93009240 
DE93009241 
DE93009243 
DE93009250 
DE93009259 
DE93009268 
DE93009271 
DE93009272 
DE93009273 
DE93009276 
DE93009277 
DES3009321 
DE93009324 
DE93009332 
DE93009334 
DE93009350 
DES3009353 
DE93009354 
DE93009357 
DE93009359 
DE93009360 
DE93009362 
DE93009368 
DES3009370 
DE93009372 
DE93009397 
DE93009400 
DE93009401 
DE93009402 
DE93009403 
DE93009404 
DE93009405 
DE93009408 
DE93009410 
DE93009412 
DE93009413 


Report No. 


LA-—12345-MS 
PNL-SA-—19533 
DOE/MC/29107-—93/C0184 
DOE/UMTRA-05051 25-0000 
DOE/UMTRA-050512-0000- 
App.B-Attach.1 
DOE/UMTRA-05051 2-0000- 
Attach.4 
DOE/FTR-93009150 
DOE/FTR-93009151 
DOE/FTR-93009152 
NIPER-676 
HW-66644-Del. 
HW-70918 
HW-75145 
HW-77397 
HW-81620 
HW-82526 
ISO-—210-Del. 
ISO-563-Del. 
ISO—642-Del. 
|ISO-—713-Del. 
ISO—-714-Del. 
HW-42219-Del. 
HW-51802-Del. 
LA—12526-MS 
DOE/EIA-—0538(92/93-20) 
ANL-HEP-CP-93-02 
ANL-HEP-CP-93-12 
LA-—12524-MS 
ORNL/FTR-4464 
DOE/FTR-93009220 
ORNL/FTR-4489 
UCRL-JC—109885 
UCRL-JC—1 10937 
UCRL-JC—108444 
UCRL-JC—109564 
UCRL-JC—109280 
UCRL-JC—1 10220 
UCRL-JC—108833 
BNL-48406 
DPW-53-1411 
DPW-53-1365 
DPW-53-1366 
DPW-53-1374 
DPW-53-1390 
DPW-53-1406 
UCRL-CR-109548 
CONF-9210318- 
BNL—48457 
ORNL/M-2720 
BNL-—48506 
DOE/ER/40642-2 
DOE/CH-9209 
DOE-STD—1048-92 
DOE/EIA-0109(93/02) 
BNL-48565 
WHC-EP—0566 
DOE/ER/25095-2 
DOE/ER/40233-8 
DOE/ER/40367—2 
DOE/ER/75701—1 
DOE/FT R-93009400 
DOE/FTR-93009401 
DOE/FTR-93009402 
ORNL/FTR-4513 
ORNL/FTR-4536 
ORNL/FTR-4528 
ORNL/FTR-4454 
LA-SUB-—93-109 
LA-SUB-$3-106 
LA-SUB-93-102 


Order No. 


DE93009421 
DE93009422 
DE93009423 
DE93009428 
DE93009434 
DE93009435 
DE93009436 
DE93009440 
DE93009447 
DE93009448 
DE93009451 

DE93009452 
DE93009453 
DES3009455 
DE93009457 
DE93009458 
DE93009459 
DE93009460 
DE93009461 

DE93009462 
DE93009463 
DE93009464 
DE93009469 
DE93009470 
DE93009473 
DE93009501 

DE93009505 
DES3009506 
DE93009507 
DE93009512 
DE93009528 
DE93009531 

DE93009532 
DE93009542 
DE93009547 
DE93009558 
DE93009564 
DE93009565 
DE93009567 
DE93009570 
DE93009571 

DE93009573 
DE93009578 
DE93009579 
DE93009580 
DE93009581 

DES93009582 
DES93009584 
DE93009586 
DE93009587 
DE93009588 
DE93009597 
DE93009602 
DE93009603 
DE93009604 
DE93009605 
DE93009606 
DE93009607 
DES3009608 
DE93009614 
DE93009615 
DE93009616 
DE93009617 
DE93009618 
DE93009620 
DE93009647 
DE93009669 
DE93009674 
DE93009686 
DES93009689 
DE93009698 
DE93009703 


Report No. 


WHC-SA-1673 
WHC-SA-1800 
WHC-SA-1687 
WHC-EP-0577 
DOE/DP-0114T 
SAND-92-7345 
SAND-92-2798 
ANL-92/43 
SAND-92-8540 
SAND-93-8487 
SAND-93-8409 
SAND-93-8209 
UCRL-ID-111408 
UCRL-ID-112009 
UCRL-ID-112096 
UCRL-ID-111489 
UCRL-ID-112497 
GA-A-21204 
DOE/CE-0387 
FNAL-TM-1816 
FNAL-TM-1818 
DOE/UMTRA-400692-0000 
DOE/UMTRA-400663-0000 
DOE/UMTRA-050126-0000 
PNL-SA-20684 
IS-5088 
UCRL-21107-Pt.2 
CONF-9210160-Absts. 
SAND-92-0402/1 
SAND-90-1375/1 
UCRL-CR-108302 
DOE/FTR-93009531 
DOE/CH-9212 
UCRL-JC-109721 
UCRL-JC—109658 
CONF-9206263- 
ORNU/FTR-4488 
ORNUFTR-4479 
ORNUFTR-4476 
ORNL/FTR-451 1 
ORNUFTR-4507 
UCRL-CR-109772-App. 
DOE/ET/53088-591 
DOE/ET/53088-590 
DOE/ET/53088-589 
DOE/ET/53088-587 
LA-SUB-93-127 
SOL-93-1 
ORNU/TM-12304 
ORNU/TM-12262 
ORNUHTSPC-4 
FNAL/C-92/96 
SSCL-612 
SSCL-594 
SAND-90-2412 
SAND-92-0887 
SAND-92-1370 
SAND-93-0261 
SAND-92-701 1 
PNL-8324 
SAND-92-1613 
SAND-92-281 1 
SLAC-414 
KCP-613-4899 
IS-5086 
DOE/MC/24132-3276 
DOE/PC/89883-67 
DOE/PC/91294-T1 
DOE/PC/91052-4 
DOE/PC/91307-T6 
DOE/PC/89762-T17 
DOE/PC/92205-T1 





Order No. 


DE93009730 
DE93009734 
DE93009735 
DE93009736 
DE93009737 
DE93009738 
DE93009739 
DES93009740 
DE93009741 
DE93009742 
DE93009743 
DE93009749 
DE93009755 
DE93009758 
DE93009760 
DE93009764 
DE93009765 
DE93009767 
DE93009774 
DE93009775 
DE93009776 
DE93009780 
DE93009781 
DE93009786 
DE93009787 
DE93009794 
DE93009817 
DE93009818 
DE93009821 
DE93009822 
DE93009823 
DE93009824 
DES93009867 
DE93009870 
DE93009872 
DE93009878 
DE93009883 
DES93009890 
DE93009892 
DE93009893 
DE93009894 
DE93009895 
DES93009899 
DE93009900 
DES93009901 
DE93009903 
DE93009909 
DES3009912 
DE93009913 
DE93009914 
DE93009915 
DES93009916 
DE93009917 
DE93009918 
DE93009923 
DE93009925 
DE93009927 
DE93009933 
DE93009937 
DE93009938 
DE93009941 
DE93009945 
DE93009947 
DE93009962 
DE93009980 
DE93009982 
DE93010065 
DE93010066 
DE93010070 
DE93010071 
DE93010072 
DE93010077 


Report No. 


SLAC-PUB-5866 
ORNL/FTR-4537 
DOE/FTR-93009735 
DOE/FT R-93009736 
BNL-—70255 
ORNL/FTR-4468 
ORNL/FTR-4467 
ORNL/FTR-4506 
ORNL/FTR-4531 
ORNL/FTR-4416 
ORNL/FTR-4419 
DOE/ER/40625-—2 
DOE/ER/53266—42 
DOE/ER/13664—6 
DOE/ER/14180-3 
DOE/ER/40617—127 
DOE/ER/40461-5 
DOE/CE/40905-32 
DOE/ER/75700-1 
BNL-70234 
ORNL/FTR-4407 
ORNL/FTR-4492 
ORNL/FTR-4503 
DOE/EIA-0542(93) 
LA-SUB—93-142 
BNL—48089 
PNL-SA—1 9966 
DOE/ER/60422-T1 
PNL-8544 
LA-12407-PR 
KCP-—613-4863 
USGS-OFR-—92-340 
ORNL/CSD/TM-287 
WSRC-TR-93-083 
DOE/CH-9213 
BNL—48560 
CONF-930270— 
SLAC/AP-—96 
WSRC-TR-92-544 
WSRC-RP-93-294 
WSRC-TR-92-458-Rev.1 
WSRC-TR-92-488 
WSRC-RP-92-037-Rev.1 
WSRC-TR-92-444 
WSRC-RP-93-105 
MLM-3774 
EGG—10617-2166 
HW-—41702-Del. 
HW-56185 
HW-56602-Del. 
HW-56914 
HW-59463 
HW-60233 
HW-60505 
ORNL/FTR-4410 
ORNL/FTR-4392 
ORNL/FTR-4439 
ORNL/FTR-4434 
ORNL/FTR-4436 
ORNUFTR-4450 
ORNL/FTR-4484 
DOE/ER/40562-T1 
DOE/ER/60422-T2 
DOE/ID/01570—-T163 
HW-24567 
HW-7-5243 
DOE/BC/14650—10 
DOE/BC/14663—10 
DOE/ER/40734—1 
DOE/ER/14279-1 
DOE/BC/14958-T1 
DOE/BC/14886—-1 


Order No. 


DE93010078 
DE93010081 
DE93010083 
DE93010084 
DE93010086 
DE93010088 
DE93010089 
DE93010106 
DE93010108 
DE93010121 
DE93010124 
DE93010125 
DE93010128 
DE93010129 
DE93010130 
DE93010131 
DE93010132 
DE93010133 
DE93010134 
DES93010136 
DE93010138 
DE93010142 
DE93010146 
DE93010148 
DE93010158 
DE93010180 
DE93010229 
DE93010231 
DE93010237 
DE93010244 
DE93010246 
DE93010247 
DE93010260 
DE93010301 
DE93010314 
DE93010327 
DE93010347 
DE93010353 
DE93010354 
DE93010355 
DE93010360 
DE93010362 
DE93010363 
DE93010375 
DE93010378 
DE93010379 
DE93010382 
DE93010383 
DE93010400 
DE93010417 
DE93010463 
DE93010478 
DE93010480 
DE93010481 
DE93010483 
DE93010489 
DE93010522 
DE93010523 
DE93010524 
DE93010525 
DE93010529 
DES3010530 
DE93010533 
DE93010548 
DE93010551 
DE93010552 
DE93010606 
DE93010607 
DE93010611 
DE93010615 
DE93010621 
DE93010623 


Report No. 


DOE/BC/14881—-1 
DOE/ER/60257-—7 
DOE/ER/13913-5 
DOE/ER/14151-3 
DOE/ER/12890-3 
DOE/MC/24258-3236 
DOE/MC/26042-3302 
DPW-3817 
DPW-3828 
DOE/ER/61010—002 
DOE/FTR-93010124 
DOE/FTR-93010125 
ORNL/FTR-4551 
DOE/ER/531 98-213 
DOE/ER/531 98-216 
DOE/ER/531 98-211 
DOE/ER/53291—215 
DOE/FTR-93010133 
DOE/ER/25117-T1 
DOE/ER/60313-T1 
DOE/EW/40017-T4 
DOE/ER/40283—13 
DOE/MC/22118-3213 
DOE/ER/61426-1 
DOE/FTR-93010158 
DOE/FT R-93010180 
HW-82330 
HW-60000-Del. 
DOE/NP/001 19-3-Vol.1 
DOE/ER/14042-4 
DOE/ER/13903-3 
DOE/ER/14189-3 
ORNL/M-2724 
ANL/PHY-93/1 
CONF-921185-2 
DOE/OR-01-1129-D1 
DOE/MC/24 132-3311 
DOE/ER/13947—4 
DOE/MC/11089-3295 
DOE/MC/27229-3308 
PNL-8573 

PNL-8575 

PNL-—8569 
DOE/LLW-75T 
WSRC-TR-92-514 
WSRC-TR-92-515 
WSRC-TR-92-516 
WSRC-TR-92-517 
DOE/ER/54141-1 
LBL-31793 
DOE/ER/60911—-4 
UCRL-ID—110864 
UCRL-ID—110801 
UCRL-ID—110802 
UCRL-ID-113198 
DOE/FTR-93010489 
FNAL-TM—1 827 
FNAL-TM—1 829 
FNAL-TM—1815 
FNAL-TM—1828 
DOE/CE/15535-T6 
DOE/ER/45181-T1 
DOE/FT R-9301 0533 
HW-56640 
HW-57636 
HW-58305-Del. 
PNL-8579 

PNL-8589 
SAND-92-1 666 
SAND-—92-7307 
ANUMCS-TM-175 
ANL/EAIS—-6 


Order No. 


DE93010631 
DES93010632 
DE93010633 
DE93010688 
DE93010762 
DE93010766 
DE93010767 
DE93010768 
DE93010769 
DE93010770 
DE93010771 
DE93010774 
DE93010775 
DE93010776 
DE93010837 
DE93010896 
DE93010900 
DE93010902 
DE93010904 
DE93010905 
DE93010906 
DE93010916 
DE93010917 
DE93010918 
DE93010919 
DE93010920 
DE93010922 
DES3010960 
DE93010961 
DE93010962 
DE93010965 
DE9301 0966 
DE93010967 
DE93010971 
DE93010973 
DE93010975 
DE93010977 
DE9301 1045 
DE9301 1047 
DE93011048 
DE93011049 
DE9301 1050 
DE93011113 
DE93011114 
DE93011116 
DE93011119 
DE93011120 
DE9301 1209 
DE93011210 
DE93011211 
DE93011212 
DE93011213 
DE93011214 
DE93011215 
DE93011216 
DE93011217 
DE93011218 
DE93011219 
DE93011220 
DE93011221 
DE93011225 
DE9301 1236 
DES301 1258 
DE9301 1261 
DE93011265 
DE9301 1266 
DE9301 1267 
DE9301 1268 
DE93011269 
DE9301 1369 
DE93011437 
DES93011439 


DE93011439 


Report No. 


DOE/CE/90053—-T39 
DOE/MC/27240-3309 
DOE/NV/10630—41 
DOE/ER/61402-T1 
ORNL/Sub—89-SB482/01 
DOE/ER/13869—1 
DOE/ER/13869—2 
DOE/ER/13869-3 
DOE/ER/13869-4 
DOE/CH/10491-1 
DOE/ER/14236-1 
DOE/ER/20054—1 
DOE/ER/14254—1 
DOE/ER/25119—1 
DOE/FTR-9301 0837 
DOE/ER/13500-T3 
DOE/MC/28162-3316 
DOE/ER/60656-6 
DOE/ER/13603—7 
DOE/ER/45439-178 
DOE/ER/14068—4 
DOE/ER/53294—-T1 
DOE/ER/13893-T1 
DOE/ER/60689-3 
DOE/ER/13447-5 
DOE/ER/12814—-4 
DOE/OR/21584—T1 
DOE/ER/60657-T1 
DOE/PC/88912-T17 
DOE/PC/88912-T18 
DOE/ER/13890-3 
DOE/ER/45163—-30 
DOE/ER/45292-14 
DOE/ER/45150-8 
DOE/MC/23 167-3297 
DOE/MC/24223-—2864 
DOE/BC/14882—1 
DOE/ER/13466-10 
DOE/ER/45433-—2 
DOE/ER/40506-6 
DOE/ER/45204-12 
DOE/MC/27226-3306 
DOE/ID/12797—2 
DOE/ER/40757-005 
DOE/ER/45463-1 
DOE/ER/14294—1 
DOE/CE/90024—14 
NE-F—1-2T 
NE-E-13-2T 
NE-M—14-2T-Rev.1/86 
NE-F—11-3T-Rev.3/85 
NE-F—11-2T-Rev.3/85 
NE-F—11-1T-Rev.3/85 
NE-F—9-5T-Rev.10/86 
NE-F—-9-4T-Rev.2/84 
NE-F—-9-2T-Rev.2/85 
NE-E-—13-16T-Rev.V86 
NE-E—13-7T-Rev. 
NE-E-—13-6T-Rev. 
NE-E-13-5T-Rev. 
FNAL-TM—1380-Rev. 
SAND-90-1611 
DOE/ER/13533-5 
DOE/ER/13789-6 
DOE/ER/13544-T4 
DOE/OR/2138S-T11 
DOE/MC/27339-3314 
DOE/MC/27339-3315 
DOE/ER/13357—20 
DOE/ER/40329-T2 
DOE/ER/45153-10 
DOE/ER/45390—4 
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DE93011443 


Order No. Report No. 


DE9301 1443 
DE9301 1445 
DE93011446 
DE93011447 
DE9301 1448 
DE93011449 
DE93011450 
DE93011451 
DE9301 1452 
DE9301 1453 
DE9301 1454 
DE93011455 
DE9301 1456 
DE9301 1457 
DE9301 1460 
DE9301 1474 
DE9301 1505 
DE9301 1507 
DE9301 1508 
DE9301 1509 
DE93011510 
DE93011511 
DE93011515 
DE93011518 
DE9301 1520 
DE93011521 
DE9301 1522 
DE9301 1523 
DE93011524 
DE93011525 
DE9301 1526 
DE9301 1527 
DE93011528 
DE9301 1530 
DE93011531 
DE9301 1532 
DE9301 1533 
DE9301 1534 
DE9301 1536 
DE9301 1538 
DES93011542 
DE93011612 
DES93011614 
DE93011616 
DE9301 1621 
DE93011622 
DE93011623 
DE9301 1624 
DE93011625 
DE9301 1626 
DE93011627 
DE93011629 
DE9301 1630 
DE93011631 
DE93011632 
DE9301 1633 
DES9301 1634 
DE93011635 
DES301 1636 
DE93011731 
DE9301 1805 
DE9301 1923 
DE93610547 
DE93610548 
DE93610549 
DE93610550 
DE93610551 
DE93610552 
DE93610655 
DE93610686 
DE93610695 
DE93610697 


1022 


DOE/PC/89908-T28 
DOE/PC/91042-T3 
DOE/PC/91058-T4 
DOE/PC/91164—T5 
DOE/PC/90184-TS 
DOE/PC/91039-T5 
DOE/PC/91043-T5 
DOE/PC/89651-T8 
DOE/PC/90183—T6 
DOE/PC/91304—-T5 
DOE/PC/89776-T12 
DOE/PC/88881-T11 
DOE/PC/88881-T12 
DOE/PC/79672-T5 
DOE/PC/92246-T1 
SAND-—93-8230 
DOE/PC/79654-T10 
DOE/PC/79654-T8 
DOE/PC/79654—-T7 
DOE/PC/79654—T6 
DOE/PC/79654--T5 
DOE/PC/79654-T4 
DOE/PC/88915—-T17 
DOE/EW/40017-T5 
DOE/CE/90024—1 
DOE/CE/90024—2 
DOE/CE/90024—3 
DOE/CE/90024—4 
DOE/CE/90024—5 
DOE/CE/90024—7 
DOE/CE/90024—-8 
DOE/CE/90024—9 
DOE/CE/90024—10 
DOE/CE/90024—12 
DOE/CE/90024—13 
DOE/ER/45434-—3 
DOE/ER/13704—-5 
DOE/ER/61233-2 
DOE/ER/60836-3 
DOE/MC/29467-3317 
DOE/PC/88951-T2 
DOE/ER/13930—2 
DOE/ER/45313—4 
DOE/PC/88928-1 
DOE/PC/91306-5 
DOE/PC/90284—9 
DOE/PC/91293-5 
DOE/PC/91286-T5 
DOE/PC/88881-T13 
DOE/PC/88881-T14 
DOE/PC/88881-T15 
DOE/PC/90018-T6 
DOE/PC/30300-T8 
DOE/PC/90287-TS 
DOE/PC/91295-T5 
DOE/PC/90295-T9 
DOE/PC/91309-T7 
DOE/PC/90298-T12 
DOE/PC/91154—-T3 
DOE/CH/10482-1 
DOE/ER/45318-6 
DOE/ID/12839-T7 
FRNC-TH-3722 
GSCAN-P-91-2 
INIS-BR-3077 
INIS-BR-3080 
INIS-BR-3095 
JINR-R-14-91-516 
AECS-PR/RSS—40 
CEA-CONF—11068 
CNIC—00588 
UM-P-92/22 
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DE93610763 
DE93610777 
DE93610780 
DE93610781 
DE93610782 
DE93610799 
DE93610800 
DE93610801 
DE93610853 
DE93610854 
DE93610855 
DE93610856 
DE93610893 
DE93610895 
DE93610898 
DE93610899 
DE93610900 
DE93610901 
DE93610902 
DE936103903 
DE93610916 
DE93610930 
DE93610931 
DE93610972 
DE93610973 
DE93610974 
DE93610992 
DE93610993 
DE9361 1014 
DE9361 1025 
DE9361 1026 
DE9361 1060 
DE9361 1205 
DE9361 1231 
DE9361 1242 
DE9361 1243 
DE9361 1244 
DE9361 1245 
DE9361 1267 
DE93611270 
DE93611271 
DE9361 1272 
DE93611273 
DE9361 1274 
DE93611275 
DE9361 1276 
DE93611277 
DE93611278 
DE9361 1306 
DE9361 1307 
DE9361 1321 
DE9361 1322 
DE9361 1341 
DE9361 1350 
DE9361 1351 
DE9361 1352 
DE9361 1353 
DE9361 1357 
DE9361 1358 
DE9361 1360 
DE9361 1361 
DE93611373 
DE9361 1374 
DE9361 1375 
DE9361 1376 
DE9361 1377 
DE93611378 
DE9361 1388 
DE9361 1405 
DE93611417 
DE93611419 
DE9361 1420 


Report No. 


JINR-E-18-91-549 
KFKI-1991-34/J,K 
CNIC-00533 
INIS-mf-13401 
INIS-mf-13402 
CNIC-00507 
CNIC-00547 
CNIC-00550 
AECL-10667 
INIS-BR-3078 
INIS-BR-31 10 
INIS-mf-13398 
INIS-GB-463 
CNIC~00570 
CEA-CONF—11074 
CEA-CONF—-11077 
CNIC~00508 
CNIC-00510 
CNIC-00583 
IAEA-TECDOC-673 
INIS-BR-2997 
CNIC-00579 
INIS-SU-326/A 
CEA-CONF—11082 
CNIC-00392 
IC-92/327 
CEA-CONF-11086 
IC-92/271 
CFFTP-G-9045 
CEA-CONF—11085 
CFFTP-G-9051 
CNIC-00486 
|AEA-TECDOC-667(Vv.1) 
IC-92/305 
CEA-CONF—10809(Rev.) 
CEA-R-5602 
CEA-CONF—11083 
CRN-92-42 
RISO-R-620 
BGS-TR-WE-91/7 
CNIC-00525 
INIS-mf-13384 
JINR-R-14-91-503 
NEI-NO-294 
SKI-TR-91-17 
SKI-TR-91-19 
SKI-TR-91-20 
YuT-89-10 
GSCAN-P-89-2 
GSCAN-P-90-2 
GSCAN-P-91-15 
IAEA-TECDOC-671 
INFO-0409 
YUT-89-14 
YJT-89-16 
YUT-89-17 
YJT-92-15 
GTK-YST-74 
LUTVDG-TVTG-1006 
INIS-mf-13383 
STUK-A-90 
GTK-YST-77 
INFO-0392 
YUT-92-16 
MRL-90-054(TR) 
MRL-90-099(TR) 
RISO-R-623 
CFFTP-G-9117 
IRF-208 
SVF-391(V.2.) 
CNIC-00501 
CNIC-00531 


Order No. 


DE93611421 
DE9361 1484 
DE93611485 
DE93611491 
DE9361 1496 
DE9361 1532 
DE9361 1533 
DE93611617 
DE93611618 
DE93611619 
DE9361 1620 
DE93611621 

DE9361 1638 
DE9361 1650 
DE93611651 

DE93611695 
DE9361 1698 
DE9361 1699 
DE93611700 
DE93611709 
DE93611710 
DE93611712 
DE93611715 
DE93611717 
DE93611718 
DE93611719 
DE93611740 
DE93611741 

DE93611759 
DE93611760 
DE93611761 

DE9361 1762 
DE93611763 
DE9361 1764 
DE93611765 
DE9361 1766 
DE9361 1767 
DE93611851 

DE9361 1852 
DE93611853 
DE93611889 
DE9361 1953 
DE9361 1954 
DE9361 1955 
DE9361 1956 
DE93612004 
DE93612051 

DE9361 2064 
DE93612070 
DE93612127 
DE93612142 
DE93612143 
DES93612158 
DE93612159 
DE93612165 
DE93612174 
DE93612175 
DE93612176 
DE93612177 
DE93612205 
DE9361 2222 
DE93612241 
DE9361 2250 
DE93612255 
DE93612256 
DE93612267 
DE93612268 
DE93612269 
DE93612270 
DE9361 2271 
DE93612290 
DE93612291 


Report No. 


CNIC—00551 
INIS-BR-3100 
INIS-BR-3101 
CNIC—00502 
INFO-0358 
CNIC—00557 
INFO-0376 
AECS-A/RRE-5 
CNIC—00476 
CNIC—00526 
CNIC—00532 
CNIC-00553 
INIS-BR-31 02 
AECL-10635 
INIS-mf-13431 
CNIC—00589 
SCPRI-RM—1-1992 
SCPRI-RM-2-1992 
SCPRI-RM-6-1992 
INIS-mf-13404 
SKI-TR-92-18 
NKS—92-2 
CAN/CSA-N288.2-M91 
EHD-TR-151 
INFO—0362 
INIS-BR-3097 
RISO-HOT-DECOM-P-—4 
RISO-R-641 
CFFTP-G-9098 
FRNC-TH-3724 
IAEA-R-6012-F 
INFO-—0374 
INIS-mf-13403 
JINR-R-16-91-459 
KFKI—1991-41/K 
NEI-DK-997 
STUK-A-87 
EDF-R-92-NI-V-0002 
INIS-mf—13409 
INIS-mf-13410 
INIS-mf-13400 
CNIC—00554 
CNIC—00562 
CNIC—00568 
CNIC—00578 
SIS—1992:3 
INFO—0338-2F 
INIS-BR-3075 
CNIC—00500 
CNIC—00560 
CEA-CONF—11071 
INIS-SU-335 
IAEA-TECDOC-672 
RISO-HOT-DECOM-P-3 
INIS-mf-13411 
CEA-LNS-GT-92-07 
CNIC—00377 
CNIC—00592 
INIS-SU-334/A 
BARC—1992/E/008 
JINR-R-8-91-509 
LIU-TEK-LIC—1992-15 
JINR-E-3-91-413 
CEA-CONF—11078 
KFKI—1991-38/G 
CNIC—00521 
CNIC—00522 
IAE—4831-3 
INFO-—0412 
KTM/E-B-120 
IAE-4941-11 
IAE-4965-15 





Order No. 


DE93612299 
DE9361 2300 
DE9361 2301 
DE93612302 
DE93612303 
DE93612304 
DE9361 2305 
DE93612306 
DE9361 2307 
DES9361 2308 
DE93612327 
DE9361 2328 
DE93612329 
DE93612330 
DE9361 2343 
DE9361 2344 
DE9361 2345 
DE93612357 
DE93612358 
DE93612359 
DE93612360 
DE93612361 

DE9361 2362 
DE93612363 
DE93612425 
DE93612426 
DE9361 2427 
DE93612428 
DE93612447 
DE9361 2448 
DE93612449 
DE93612450 
DE93612451 

DE93612452 
DE93612453 
DE9361 2454 
DE93612455 
DE93612456 
DE93612457 
DE93612477 
DE93612502 
DE9361 2504 
DE93612519 
DE9361 2523 
DE9361 2524 
DE93612543 
DE93612545 
DE9361 2578 
DE93612579 
DE9361 2580 
DE9361 2606 
DE93612607 
DE93612608 
DE93612609 
DE93612610 
DE93612611 

DE93612612 
DE93612613 
DE9361 2636 
DE9361 2637 
DE9361 2638 
DE93612639 
DE93612640 
DE93612641 

DE93612674 
DE9361 2675 
DE93612676 
DE93612677 
DE93612708 
DE93612712 
DE93612713 
DE93612715 


Report No. 


AECL-10227 
CNIC-00552 
CNIC-00558 
CNIC-00586 
CNIC-00590 
CNIC-00597 
IAEA-R-6050-F 
IAEA-TECDOC-668 
KFKI-1992-09/G 
NEI-DK-1024 
IAEA-TECDOC-667(v.3) 
IAEA-TECDOC-670 
INIS-mf-13421 
INIS-mf—-13422 
\AE-4924-4 
PSH128 
STUK-B-YTO-99 
CNIC-00417 
CNIC—00536 
CNIC—00556 
CNIC-00559 
IAEA-TECDOC-667(v.2) 
IAEA-TECDOC-669 
VTT-PUB-103 
CIR-83-14E 
CNIC-00573 
CNIC-00580 
SIS—1992:2 
AECL-10630 
CAN/CSA-N285.0-M91 
INFO-0313 
INFO-0320 
INFO-0351-2 
INFO-0366 
INFO-0397 
INFO-0407 
INIS-mf-13413 
INIS-mf-13415 
INIS-mf-13416 
CEA-CONF—10860 
AECL-10572 
NINR-E002-92 
CNIC-00584 
FTINT-33-89 
INIS-BR-3073 
CNIC-00538 
SIS—1992:7 
CNIC-00561 
JINR-E-15-91-504 
OUP-92-28 
CNIC-00571 
CRN-92-44 
JINR-E-1-91-484 
JINR-E-1-91-572 
JINR-E—10-91-507 
JINR-E-13-91-474 
JINR-E-13-91-486 
RAL-92-048 
CNIC-00519 
CNIC-00564 
INIS-BR-3072 
INIS-BR-3074 
INIS-BR-3079 
UM-P-92/21 
CEA-CONF—11072 
CNIC-00605 
CNIC-00606 
KFKI-1991-36/G 
CEA-CONF—11073 
NEI-FH177 
SKI-TR-92-17 
CEA-CONF-11066 


Order No. 


DE93612716 
DE93612717 
DE93612718 
DE93612743 
DE93612744 
DE93612745 
DE93612746 
DE93612747 
DE93612749 
DE93612750 
DE93612754 
DE93612755 
DE93612756 
DE93612757 
DE93612758 
DE93612759 
DE93612760 
DE93612761 
DE93612762 
DE93612780 
DE93612781 
DE93612791 
DE93612792 
DE93612797 
DE93612802 
DE9361 2803 
DE93612804 
DE9361 2864 
DE9361 2865 
DE93612882 
DE93612887 
DE9361 2888 
DE9361 2889 
DE93612890 
DE93612893 
DE93612897 
DE9361 2898 
DE93612903 
DE93612904 
DE93612905 
DE93612913 
DE93612914 
DE93612915 
DE93612916 
DE93612917 
DE93612918 
DE93612919 
DE93612939 
DE9361 2940 
DE93612943 
DE93612944 
DE93612945 
DE9361 2946 
DE93612947 
DE93612949 
DE93612950 
DE93612951 
DE9361 2966 
DE93612967 
DE9361 2968 
DE9361 2969 
DE93612970 
DE93612971 
DE93612973 
DE93612974 
DE93612975 
DE93612976 
DE93612977 
DE93612978 
DE93612979 
DE9361 2980 
DE93612981 


Report No. 


CEA-CONF—11067 
CEA-CONF—11075 
CNIC—00581 
AECL-10397 
AECL-10477 
DOE-HMIP-RR-92.005 
DOE-HMIP-RR-92.036 
DOE-HMIP-RR-92.064 
INFO—0383 
INFO—0403 
NSS/R-168 
SKI-TR-91-16 
SKI-TR-91-21 
SKI-TR-91-27 
SKI-TR-91-8 
YJT-89-15 
YJT-89-18 
YJT-92-13 
YJT-92-14 
IAEA-TECDOC-666 
PS/127 
CNIC—00491 
EP-89-3 
FRNC-TH-3723 
INIS-mf-13418 
INIS-mf-13419 
INIS-mf—13420 
EDF-R-92-NI-0-0002 
EDF-R-92-NI-O-0003 
CNEN-NE-5.01(E) 
AECL-—10617 
CNIC—00495 
INIS-mf-13408 
INIS-XN—395 
INIS-mf-13382 
CNIC—00405 
CNIC—00494 
JINR-E-1 1-91-487 
JINR-R-—10-91-483 
JINR-R—1 1-91-357 
CEA-N-2683 
CNIC—00390 
CNIC—00599 
IC—92/295 
INIS-BR-3085 
JINR-R-10-91-308 
LUTFD2-TFRT—1036 
AECL-5010 
IAEA-TECDOC-662 
INIS-GB-467 
INIS-mf-13385 
INIS-mf-13405 
iNIS-XN-—426 
NEI-NO-295 
NKS—90-2(rev.) 
NKS—90-2(rev.)(app.) 
RISO-R-624 
IC—92/227 
IC—92/228 
IC—92/265 
IC—92/266 
IC—92/298 
IC—92/304 
lYaF-90-108 
JINR-E-2-92-20 
JINR-E-4-91-379 
JINR-E-4-91-418 
JINR-E-4-91-467 
JINR-E-5-91-466 
JINR-R-2-91-416 
KFKI-—1992-10/A+B 
LAMP-92/1 


Order No. 


DE93613000 
DE93613001 
DE93613017 
DE93613018 
DE93613019 
DE93613020 
DE93613021 
DE93613022 
DE93613023 
DE93613024 
DE93613025 
DE93613026 
DE93613027 
DE93613028 
DE93613029 
DE93613030 
DE93613031 
DE93613032 
DE93613038 
DE93613046 
DE93613047 
DE93613048 
DE93613049 
DE93613050 
DE93613051 
DE93613052 
DE93613053 
DE93613054 
DE93613055 
DE93613056 
DE93613092 
DE93613093 
DE93613094 
DE93613095 
DE93613096 
DE93613097 
DE93613098 
DE93613099 
DE93613111 
DE93613118 
DE93613119 
DE93613120 
DE93613121 
DE93613128 
DE93613149 
DES3613150 
DE93613162 
DE93613170 
DE93613171 
DE93613172 
DE93613183 
DE93613184 
DE93613185 
DE93613186 
DE93613187 
DE93613207 
DE93613219 
DE93613244 
DE93613251 
DE93613256 
DE93613279 
DE93613280 
DE93613281 
DE93613282 
DE93613312 
DE93613334 
DES3613335 
DE93613351 
DE93613364 
DE93613382 
DE93613420 
DE93613421 


DE93613421 


Report No. 


CEA-CONF-11069 
FTINT-—34-89 
IC—92/233 
IC—92/258 
IC—92/260 
IC—92/262 
IC—92/263 
IC—92/264 
IC—92/269 
IC—92/270 
IC—92/275 
IC—92/280 
IC—92/281 
IC—92/297 
IC—92/307 
IC—92/308 
IC—92/322 
JINR-E-4-91-425 
INIS-mf—13428 
IC—92/182 
IC—92/183 
IC—92/189 
IC—92/292 
IC—92/302 
IC—92/330 
JINR-E-2-91-497 
JINR-E-2-91-506 
JINR-E-4-91 -500 
KFKI—1991-42/A 
KFKI-—1991-42/B 
IC—92/279 
IFT-P-016/92 
INP-MSU-92-13-262 
INP-MSU-92-14-263 
INP-MSU-—92-15-264 
JINR-E-4-91 -501 
KFTI-90-6 
OUP-92-36 
IC—92/326 
IC—92/272 
IC—92/301 
IC—92/328 
RAL-—92-058 
FTINT-6-90 
IC—92/316 
INIS-SU-—330 
IC—92/273 
INIS-SU-331 
INIS-SU-—332 
INIS-SU-337 
JINR-E-2-91 -356 
JINR-E-2-91-375 
JINR-E-2-91-442 
KFKI—1991-37/A 
OUP-92-29 
OUP-92-13 
KFKI-—1992-02/A 
JINR-R-3-91-524 
CEA-LNS-Ph-92-21 
RAL-—92-053 
lYaF—90-137 
JINR-E-6-92-17 
OUP-—92-23 
OUP-92-30 
OUP-92-32 
JINR-R-6-91-568 
KFKI-1992-11/A 
CNIC—00566 
JINR-E-1-91-332 
JINR-R-1-92-13 
CEA-LNS-Ph-92-22 
IC—92/225 
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DE93613422 


Order No. 


DE93613422 
DE93613423 
DE93613424 
DE93613432 
DE93613433 
DE93613434 
DE93613495 
DE93613496 
DE93613508 
DE93613518 
DE93613519 
DE93613520 
DE93613521 

DE93613529 
DE93613535 
DE93613538 
DE93613539 
DE93613540 
DE93613550 
DE93613551 

DE93615552 
DE93613553 
DE93613642 
DE93613643 
DE93613644 
DE93613645 
DE93613654 
DE93613670 
DE93613683 
DE93613684 
DE93613685 
DE93613687 
DE93613688 
DE93613700 
DE93613701 

DE93613702 
DE93613703 
DE93613719 
DES3613720 
DE93613723 
DE93613724 
DE93613725 
DE93613726 
DE93613779 
DE93613780 
DE93613781 

DE93613782 
DE93613784 
DE93613785 
DE93613786 
DE93613789 
DE93613794 
DE93613795 
DE93613797 
DE93613798 
DE93613799 
DE93613803 
DE93613804 
DE93613805 
DE93613806 
DE93613807 
DE93613808 
DE93613810 
DE93613811 

DE93613812 
DE93613813 
DE93613816 
DE93613817 
DE93613818 
DE93613819 
DE93613820 
DE93613824 


1024 


Report No. 


JINR-E-1-91-307 
JINR-R-1-91-394 
OUP-92-34 
GANIL-T-92-01 
IC-92/224 
JINR-E—1-91-323 
JINR-E-1-91-386 
JINR-E-1-91-404 
CNIC-00524 
UM-P-92/57 
CEA-CONF—10844 
lEN-24/91 
JINR-R-3-91-415 
JINR—-14-91-388 
IC-92/278 
IC-92/318 
IC-92/320 
IC-92/321 
Ic-92/221 
IC-92/222 
IC-92/223 
IC-92/261 
IC-92/310 
IC-92/313 
IC-92/314 
JINR-E-4-91-370 
CNIC-00582 
IPPCZ-318 
CFFTP-G-8923 
CFFTP-G-9041 
CNIC-00569 
IC-92/274 
LRP-460/92 
CNIC-00576 
IPPCZ-316 
IPPCZ-320 
LRP-463/92 
CNIC-00513 
CNIC-00577 
IC~-92/290 
IPPCZ-317 
IPPCZ-319 
LRP-459/92 
LRP-441/91 
LRP-459/92 
LRP—466/92 
LRP-467/92 
INIS-mf-13417 
INIS-mf-13427 
INIS-SU-336 
CNIC-00375 
CFFTP-G-91105(V.1) 
CFFTP-G-91105(V.2) 
CFFTP-G-9040 
CFFTP-G-9042 
CFFTP-G-9043 
CEA-CONF—11080 
CFFTP-G-90102 
CFFTP-G-90103 
CFFTP-G-9015 
CFFTP-G-9061 
CFFTP-G-9251 
CEA-CONF-11070 
CFFTP-G-9021 
CFFTP-G-9039 
CFFTP-G-9248 
IC-92/234 
IC-92/300 
IC-92/311 
IC-92/329 
IC-92/334 
CNIC-00567 
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Order No. 


DE93613825 
DE93613826 
DE93613827 
DE93613828 
DE93613909 
DE93613910 
DE93613911 

DE93613913 
DE93613914 
DE93613979 
DE93613980 
DE93613981 

DE93613982 
DE93613986 
DE93613987 
DE93613988 
DE93614017 
DE93614153 
DE93614160 
DE93614177 
DE93614209 
DE93614210 
DE93614215 
DE93614218 
DE9361 4222 
DE93614226 
DE93614233 
DE93614235 
DE93614241 

DES93614297 
DE93614298 
DE93614303 
DE93614304 
DE93614305 
DES93614307 
DE93614374 
DE93614375 
DE93614402 
DE93614403 
DE93614414 
DE93614472 
DE93614476 
DE93614525 
DE93614526 
DE93614529 
DE93614530 
DE93614536 
DES3614549 
DE93614565 
DE93614576 
DE93614759 
DE93614769 
DE93614854 
DE93614872 
DE93614877 
DE93614892 
DES3614923 
DE9361 4948 
DE93614958 
DE93614959 
DE93614960 
DE93614963 
DE93614975 
DE93614976 
DE93614977 
DE93615065 
DE93615068 
DE93615069 
DES93615101 

DE93615307 
DE93615328 
DE93615329 


Report No. 


FTINT—1-89 
FTINT—26-89 
FTINT—27-89 
IC—92/303 
CNIC—00511 
IC—92/282 
IC—92/283 
INIS-SU-333/A 
JINR-E-4-91 -303 
FTINT-37-89 
FTINT-39-89 
IC—92/294 
CNIC—00326 
CEA-CONF—-11084 
\C—92/277 
IC—92/309 
IC—92/276 
SER/CDM-LA-31 
CDM/LSO-LA-55 
CFFTP-G-9057 
NERI-TR-52 
CANMET-SP-91-2E 
STUK-B-VALO-71 
CFFTP-G-9189 
INIS-BR-3081 
INIS-BR-3098 
INIS-mf—13432 
INIS-BR-3093 
BP-181E 
NINR-E001-92 
CEA-CONF—11079 
INIS-mf-13424 
INIS-mf-13425 
INIS-mf-13426 
CEA-LNS-GT-ME-92-04 
CEA-CONF—10851 
ORGREZ-553 196/71 
INIS-mf-—13412 
INIS-mf-13414 
AECL-—10223 
CNIC—00591 
INPE-5405 
INIS-SU-370/A 
WIS-PH-92-55 
INIS-mf-—13429 
WIS-PH-92-48 
KFKi-—1992-07/A 
INIS-BR-3094 
INIS-SU-353/A 
INIS-mf-13423 
INIS-mf-13393 
OEFZS-—4650 
INIS-GB—468 
IG—92/01 
DOE-HMIP-RR-92.049 
NEI-NO-297 
INIS-BR-3099 
OEFZS-4632 
INIS-mf-13443 
INIS-mf-13444 
INIS-mf-13445 
INIS-mf-13446 
OEFZS-4633 
CP-91-004 
SCPRI-RM-7-1992 
WP-90-51 
WP-90-01 
WP-90-52 
NEI-NO-292 
OEFZS-—4622 
CEAC-R-6-92 
CEAC-R-7-92 


Order No. 


DE93615356 
DE93615368 
DE93615429 
DE93615442 
DE93615443 
DE93615476 
DE93615489 
DE93615518 
DE93615519 
DE93615557 
DE93615575 
DE93615576 
DE93615578 
DE93615579 
DE93615613 
DE93615614 
DE93615632 
DE93615651 
DE93615803 
DE93615911 
DE93615942 
DE93615955 
DE93615956 
DE93615987 
DE93616000 
DE93616008 
DE93616009 
DE93616057 
DE93616094 
DE93616188 
DE93616212 
DE93616213 
DE93616248 
DE93616335 
DE93616344 
DE93616429 
DE93616505 
DE93616534 
DE93616540 
DE93616546 
DE93616547 
DE93616548 
DE93616549 
DE93616552 
DE93616553 
DE93616559 
DE93616560 
DE93616571 
DE93616633 
DE93616642 
DE93616643 
DE93616644 
DE93616645 
DE93616646 
DE93616647 
DE93616648 
DE93616654 
DE93616655 
DE93616656 
DE93616657 
DE93616658 
DE93616659 
DE93616660 
DE93616661 
DE93616662 
DE93616663 
DE9361 6664 
DE93616665 
DE93616671 
DE93616672 
DE9361 6686 
DE93616700 


Report No. 


CEAC-R-8-92 
OEFZS-—4644 
DOE-HMIP-RR-92.062 
AERE-R-13131 
DOE-HMIP-RR-92.069 
RR-90-1 
WP-92-12 
CP-92-3 
INIS-mf—13433 
UWThPh—1992-20 
UWThPh-1992-22 
UWThPh-1992-28 
UWThPh-1992-45 
UWThPh—1992-46 
UWThPh-1991-63 
UWThPh-1992-16 
HEPHY-PUB-569/92 
UWThPh—1992-43 
OEFZS—4648 
NEI-NO-298 
INIS-mf—13436 
INIS-mf—13430 
JINR-R—14-91-502 
IC—92/341 
INCT—2108/V/C/A 
BARC—1992/E/013 
IC—92/337 

R224 
INIS-mf-13448 
IC—92/344 
IC—92/356 
IC—92/357 
INIS-mf—13435 
INIS-mf-13449 
INIS-mf—13406 
IAEA-TECDOC-674 
INIS-mf-13440 
JINR-R-6-91-557 
JINR-R-9-91-555 
JINR-R-9-91-479 
JINR-R-9-91-480 
JINR-9-91-461 
JINR-9-91-535 
JINR-R-13-91-556 
JINR-R-8-91-510 
JINR-E-14-91-542 
JINR-R-9-91-558 
JINR-E-3-91-414 
LIYaF—1704 
BARC—1992/E/010 
JINR-E-13-91-523 
JINR-E—13-91-524 
JINR-R-14-91-529 
JINR-R-2-91-505 
JINR-R-7-91-565 
JINR-13-91-274 
JINR-E—1-91-390 
JINR-E-10-91-374 
JINR-E-10-91-567 
JINR-R-1-91-264 
JINR-R—1-91-537 
JINR-R-1-91-538 
JINR-R-1-91-554 
JINR-R-10-91-311 
JINR-R-13-91-280 
JINR-R-13-91-343 
JINR-R-13-91-380 
JINR-R-13-92-18 
WIS-PH-92-64 
WIS-PH-92-83 
JINR-13-91-279 
DOE-HMIP-RR-92.052 





Order No. 


DE93616701 
DE93616760 
DE93616792 
DE93616797 
DE93616798 
DE93616800 
DE93616801 
DE93616804 
DE93616808 
DE93616815 
DE93616816 
DE93616817 
DE93616818 
DE93616819 
DE93616820 
DE93616821 
DE93616822 
DE93616823 
DE93616824 
DE93616828 
DE93616829 
DE93616836 
DE93616837 
DE93616838 
DE93616839 
DE93616840 
DE93616841 
DE93616842 
DE93616843 
DE93616844 
DE93616845 
DE93616846 
DE93616847 
DE93616848 
DE93616849 
DE93616850 
DE93616851 
DE93616852 
DE93616857 
DE93616858 
DE93616859 
DE93616861 
DE93616862 
DE93616863 
DE93616864 
DE93616865 
DE93616866 
DE93616867 
DE93616868 
DE93616869 
DE93616871 
DE93616872 
DE93616873 
DE93616876 
DE93616878 
DE93616879 
DE93616880 
DE93616883 
DE93616884 
DE93616885 
DE93616886 
DE93616887 
DE93616889 
DE93616890 
DE93616891 
DE93616893 
DE93616894 
DE93616895 
DE93616909 
DE93616915 
DE93616923 
DE93616931 


Report No. 


ECN-C-—90-022 
INIS-GB—452 
INIS-GB—462 
INIS-mf—13437 
INIS-mf-—13438 
JINR-R-10-91-482 
JINR-R-10-92-1 
JINR-R—11-91-363 
AECL-10545 
IC—92/306 
IC—92/333 
IC—92/339 
IC—92/343 
IC—92/351 
IC—92/363 
IC—92/392 
IC—92/400 
JINR-R—17-91-269 
WIS-PH-92-74 
|IAE—4693-2 
JINR-E-8-91 -369 
CEA-SPhT-RA-—1990-1992 
IC—92/325 
IC—92/340 
IC—92/350 
LAMP-$2/2 
RAL-92-018 
IHEP-OTF-92-5 
IC—92/336 
IC—92/345 
IC—92/346 
IC—92/354 
IC—92/355 
IC—92/372 
IC-92/396 
JINR-E-2-91-464 
JINR-E-2-91 -566 
JINR-E-2-92-19 
INP-MSU—92-1 2-261 
JINR-E-2-91 -536 
WIS-PH-92-75 
IC—92/288 
IC—92/289 
IC—92/338 
IC—92/368 
JINR-E-4-91-574 
WIS-PH-92-73 
IFVE-OTF-91-171 
IHEP-OTF-92-31 
INP-MSU-91-42-236 
IC—92/200 
IC—-92/201 
IC—92/312 
IC—92/369 
IFVE-ONF-92-1 
INP-MSU-91-45-249 
JINR-E-2-92-6 
IC—-92/342 
IC—92/382 
IFVE-OTF-91-189 
IFVE-OTF-92-23 
JINR-E-4-92-9 
JINR-E-2-92-16 
IFVE-OEF-92-16 
JINR-E-2-91-531 
JINR-E—1 -91-376 
JINR-E-2-91-546 
IFVE-ONF-91-191 
INP-MSU-91-4 1-245 
FEi-2218 
FEI-2099 
NilYaF-MGU-92-1-250 


Order No. 


DE93616939 
DE93616946 
DE93616958 
DE93616975 
DE93616976 
DE93616991 
DE93616992 
DE93616993 
DE93616999 
DE93617000 
DE93617001 
DE93617003 
DE93617004 
DE93617005 
DE93617006 
DE93617007 
DE93617011 
DE93617022 
DE9361 7023 
DE9361 7024 
DE9361 7026 
DE9361 7036 
DE93617047 
DE93617048 
DE93617049 
DE93617051 
DE93617053 
DE9361 7054 
DE93617127 
DE93617129 
DE93617130 
DE93617131 
DE93617134 
DE93617135 
DE93617136 
DE93617137 
DE93617138 
DE93617139 
DE93617140 
DE93617144 
DE93617153 
DE93617169 
DE93617171 
DE93617173 
DE93617174 
DE93617178 
DE93617180 
DE93617191 
DE93617192 
DE93617193 
DE93617196 
DE93617200 
DE93617201 
DE93617202 
DE93617206 
DE93617209 
DE93617212 
DE93617239 
DE93617242 
DE93617243 
DE93617245 
DE93617246 
DE93617247 
DE93617255 
DE93617257 
DE93617259 
DE93617261 
DE93617262 
DE93617263 
DE93617266 
DE93617267 
DE93617270 


Report No. 


JINR-R-4-91-561 
JINR-R-1-91-528 
IC—92/255 
IC—92/254 
JINR-R-1-91-545 
IC—92/365 
INP-MSU-—91-40-244 
JINR-E—1-91-490 
FEI-2220 
IC—92/335 
IC—92/349 
FEI-2026 
IC—92/383 
LAMP-92/3 
LAMP—92/4 
IC—92/348 
AEA-InTec—1026 
IAE—4980-9 
JINR-R-13-91-508 
LIYaF—-1682 
JET-R-92-08 
INT—246/PS 
IC—92/299 
IC—92/367 
NRCN-533 
IC—92/287 
JINR-E-—14-91-519 
JINR-R-3-91-450 
IC—92/376 
IC—92/377 
iC—92/378 
IC—92/380 
IC—92/358 
IC—92/360 
IC—92/361 
IC—92/362 
IC—92/373 
IC—92/375 
JINR-E—17-91-438 
JINR-R-14-91-144 
PINSTECH-NPD—132 
PSI-129 
CEA-CONF-11159 
AECS-C/FRSR-59 
KlYal-91-16 
INIS-mf-—13447 
CEA-R-5610 
CEA-R-5607 
CEA-CONF—11127 
CEA-CONF—11128 
CEA-R-5609 
KlYal—91-14 
KlYal—91-24 
KlYal—91-29 
LIU-TEK-LIC—1 992-21 
CEA-CONF—-11156 
LNS—166 
SKB-TR-92-18 
AECS-PR/RSS-45 
INIS-XN—429 
SKB-TR-92-09 
STRIPA-TR-92-19 
STRIPA-TR-92-25 
INIS-XN—43 1 
SKB-TR-92-15 
STRIPA-TR-92-24 
AECS-G/RSS—46 
PINSTECH-RIAD—129 
PINSTECH-RIAD-133 
PINSTECH-RIAD—130 
PINSTECH-RIAD—132 
AECS-PR/RSS—44 


Order No. 


DE93617274 
DE93617296 


DE93617319 
DE93617325 
DE93617327 
DE93617336 
DE93617349 
DE93617350 
DE93617353 
DE93617358 
DE93617359 
DE93617363 
DE9361 7404 
DE93617405 
DE93617411 
DE93617422 
DE93617426 
DE93617427 
DES3617428 
DE93617429 
DE93617439 
DE93617444 
DE93617446 
DE93617447 
DE93617448 
DE93617449 
DE93617461 
DE93617462 
DE9361 7463 
DE93617467 
DE93617478 
DE93617479 
DE93617480 
DE93617498 
DE93617499 
DE93617520 
DE93617524 
DE93617526 
DE93617527 
DE93617528 
DE93617529 
DES9361 7533 
DE9361 7541 
DE93617548 
DE93617549 
DE93617558 
DE93617559 
DE93617560 
DE93617561 
DE93617562 
DE93617629 
DE93617630 


DE93617631 
DE9361 7632 
DE93617633 
DE93617634 
DE9361 7637 
DE93617639 
DE93617643 
DE93617644 
DE93617645 
DE93617646 
DE93617647 
DE93617649 
DE9361 7650 
DE93617651 
DE93617652 
DE93617653 
DE93617654 
DE93617655 


DE93617655 


Report No. 


ESA-SP-346 
LUNBDS-NBFB- 1025-1-39- 
1992 
KlYal-92-2 
KlYal-91-25 
AECS-PR/FRSR-60 
AECS-A/FRSR-61 
KEMAKTA-AR-92-10 
SCPRI-RM-8-1992 
NKS-92-7 
INIS-GB-472 
SIS—1992:1 
NEI-SE-99 
NEI-NO-305 
NEI-NO-306 
SIS-1992:2(2) 
INIS-mf-13441 
CEA-CONF-11129 
CEA-CONF-11130 
EDF-R-92-NI-B-0012 
LITH-MAT-R-92-30 
CEA-CONF-11124 
LUTFD2-TFRT-3212 
CEA-LNS-SM-92-18 
CEA-LNS-Ph-92-24 
KlYal-91-27 
KlYal-91-7 
CEA-LNS-GT-92-12 
KlYal-92-4 
KlYal-92-7 
CEA-CONF—11132 
KANUPP-STR-92-3 
KlYal-91-13 
KlYal-91-35 
CEA-CONF-11136 
EDF-R-92-NI-B-0019 
CEA-CONF—11088 
EDF-R-92-NI-B-0016 
CEA-CONF-11089 
CEA-CONF—11090 
CEA-CONF-11135 
KIYal-91-36 
JINR-R-13-91-515 
OUP-92-37 
SKN-55 
|AEA-TECDOC-680 
NSS/R-148 
SKB-TR-92-16 
SKB-TR-92-17 
SKB-TR-92-20 
STRIPA-TR-92-27 
IAEA-INFCIRC—417(E/F/RVS) 
IAEA-INFCIRC— 
272(Mod.1)E/F/R/S 
IAEA-INFCIRC—412 
IAEA-INFCIRC—414(E/F/RVS) 
IAEA-INFCIRC—416(E/F/R/S) 
IFVE-OMVT-90-110 
INIS-mf-13451 
TRITA-ALF—-91-04 
IPNO-DRE-91-08 
IPNO-DRE-92-15 
ITF-92-6 
ITP-91-106 
ITP-91-94 
ITP-91-107 
ITP-92-13 
IPNO-TH-91 -27 
IPNO-TH-91-79 
IPNO-TH-91-81 
ITF-91-50 
ITP-91-73 
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DE93617656 


Order No. Report No. 


DE93617656 
DE93617657 
DE93617658 
DE93617659 
DE93617673 
DE93617679 
DE93617680 
DE93617681 

DE93617684 
DE93617685 
DE93617689 
DE93617690 
DE93617691 

DE93617692 
DE93617693 
DE93617694 
DE93617695 
DE93617696 
DE93617697 
DE93617707 
DE93617717 
DE93617726 
DE93617729 
DE93617730 

DE93617731 

DE93617732 

DE93617733 

DE93617735 


DE93617741 

DE93617758 
DE93617815 
DE93617817 
DE93617818 
DE93617820 
DE93617838 
DE93617839 
DE93617840 

DE93617842 

DE93617843 

DE93617844 
DE93617845 
DE93617846 
DE93617847 
DE93617848 
DE93617849 
DE93617850 
DE93617851 

DE93617852 
DE93617862 
DE93617863 
DE93617868 
DE93617869 
DE93617882 
DE93617892 
DE93617895 
DE93617962 
DE93617963 
DE93617964 
DE9361 8000 
DE93618012 
DE93618031 

DE93618048 
DE9361 8068 
DE93618070 
DE93618071 
DE93618081 
DE9361 8082 
DE9361 8087 
DE93618092 
DE9361 8093 
DE93618114 


1026 


ITP-91-78 
ITP—91-85 
ITP-91-98 
ITP-92-28 
LAPP-T-91-01 
ITP-91-103 
ITP-92-10 
ITP-92-12 
LUND-MPH-92-05 
LUNFD6-NFFL-7071-1992 
ITP-91-52 
ITP-91-87 
ITP-91-93 
ITP-92-11 
ITP-92-29 
ITP-92-3 
ITP-92-31 
ITP-92-41 
ITP-92-5 
CEA-DAPNIA-SPP-92-05 
LUND-MPH-$2-06 
IPNO-TH-—92-52 
ITF—92-2 
ITP-91-18 
ITP-91-49 
KlYal-91-18 
KlYal—91-41 
LUNFD6-NFFK-7134-1-37- 
1992 
KlYal—92-8 
ITP-—91-95 
OUP-92-39 
CTH-IEFT-PP—1992-11 
CTH-IEFT-PP—1992-22 
ITF-91-75 
CEA-N-2708 
CTH-IEFT-PP—1992-19 
CTH-IEFT-PP—1992-21 
ITF-91-71 
ITF—-91-73 
ITP-91-71 
ITP-92-1 
ITP-92-22 
ITP-92-23 
ITP-92-24 
ITP-92-25 
ITP-—92-26 
ITP—92-27 
ITP-92-30 
ITP-91-58 
KlYal—91-15 
TRITA-ALF—92-01 
TRITA-ALF—92-02 
KlYal-92-3 
IC—92/359 
ITF-91-74 
CEA-CONF-11158 
INIS-mf—13452 
INIS-mf—13453 
IAEA-TECDOC-675 
BARC—1992/P/002 
INIS-mf—13439 
CEA-CONF-11125 
FRNC-TH-3725 
CEA-CONF-11126 
FRCEA-TH-373 
CEA-R-5606 
ECN-RX-92-045 
CEA-R-5616 
ECN-RX-92-014 
ECN-RX-92-020 
ITF-92-5 
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Order No. 


DE93618124 
DE93618208 
DE93618213 
DE93618214 
DE93618220 
DE9361 8234 
DE93618283 
DE93618348 
DES9361 8354 
DE93618357 
DE93618362 
DE9361 8364 
DE9361 8365 
DE9361 8366 
DE9361 8367 
DE9361 8368 
DE9361 8369 
DE93618370 
DE93618390 
DE93618405 
DE9361 8406 
DE93618416 
DE93618418 
DE93618419 
DE9361 8423 
DE93618448 
DE93618449 
DE93618450 
DE93618451 

DE93618452 
DE93618453 
DE9361 8454 
DE9361 8494 
DE9361 8496 
DES361 8497 
DE9361 8498 
DE93618499 
DE9361 8500 
DE93618501 

DE93618502 
DE9361 8509 
DE9361 8510 
DE93618511 

DE93618518 
DE9361 8524 
DE9361 8527 
DE93618528 
DE93618529 
DE9361 8532 
DE9361 8543 
DE9361 8550 
DE93618551 

DE9361 8558 
DE93618559 
DE93618560 
DE93618561 

DES361 8562 
DE9361 8564 
DE9361 8565 
DE9361 8566 
DE9361 8567 
DE93618573 
DE93618574 
DE93618603 
DE9361 8623 
DE9361 8627 
DE93618629 


DE9361 8636 
DE9361 8637 
DE9361 8669 
DE9361 8676 


Report No. 


NINR-E003-92 
CEA-R-5608 
SCPRI-RM-9-1992 
CEAC-R-9-92 
CEA-R-5604 
BARC—1992/P/004 
INIS-GB-—448 
CEA-CONF—11154 
GANIL-A-92-09 
CEA-LNS-GT-92-10 
CEA-LNS-GT-92-11 
GANIL-A-91-05 
GANIL-A-91-06 
GANIL-A-92-10 
GANIL-A-92-11 
GANIL-A-92-12 
GANIL-A-92-13 
GANIL-A-92-14 
IR}-132-91-16 
INIS-XN—430 
INIS-XN—432 
CEA-CONF—11134 
ECN-RX-92-018 
ECN-RX-92-033 
IAEA-TECDOC-682 
CEA-CONF—11091 
CEA-DES—083 
CEA-DES—095 
CEA-DES—099 
CEA-N-2702 
EDF-R-92-NI-B-0023 
EDF-R—92-NI-J-0003 
CEA-CONF—11133 
BARC—1992/E/004 
BARC—1992/E/016 
BARC—1992/E/017 
CEA-DES—082 
KANUPP-ISR-637.2-2 
KANUPP-STR-90-3 
KANUPP-STR-92-6 
BARC—1992/E/011 
BARC—1992/E/014 
CEA-CONF—11165 
CEA-R-5605 
CEA-LNS-Ph-92-18 
CEA-CONF—11166 
CEA-DAPNIA-SPP-92-08 
GANIL-R—$2-12 
CEA-DAPNIA-SPhN-92-07 
CEA-R-5611 
CEA-R-5615 
ECN-RX-92-024 
DOE-HMIP-RR-9$1/005 
DOE-HMIP-RR-91/050-(Pt.2) 
DOE-HMIP-RR-92.050-(Pt.1) 
DOE-HMIP-RR-92/050-(Pt.3) 
DOE-HMIP-RR-92.065 
DOE-HMIP-RR-92/103 
ECN-C-—92-045 
ECN-C-—92-046 
ECN-C—92-056 
INIS-mf-13454 
INIS-XN-433 
INIS-mf-13458 
CEA-CONF—11160 
BARC-—1992/E/015 
IAEA-INFCIRC— 
2(Rev.42)E/F/R/S 
CEA-N-2703 
CEA-R-5614 
CEA-CONF—-11188 
LNCC—017/92 


Order No. 


DE9361 8677 
DE9361 8678 
DE93618685 
DE9361 8686 
DE9361 8688 
DE9361 8695 
DE93618702 
DE93618703 
DE93618704 
DE93618705 
DE93618710 
DE93618713 
DE93618726 
DE93618728 
DE93618736 
DE93618739 
DE93618755 
DE93618775 
DE93618777 
DE9361 8800 
DE9361 8864 
DE9361 8865 
DE9361 8873 
DE9361 8874 
DE9361 8885 
DE9361 8888 
DE9361 8889 
DE93618915 
DE9361 8939 
DE9361 8940 
DE9361 8977 
DE9361 8984 
DE9361 8985 
DE93619018 
DE93619021 

DE93619039 
DE93619048 
DE93619049 
DE93619134 
DE93619178 
DE93619205 
DE93619211 

DE93619228 
DE93619229 
DE93619232 
DE93619289 
DE93619292 
DE93619305 
DE93619315 
DE93619334 
DE93619369 
DE93619372 
DE93619375 
DE93619381 

DE9361 9382 
DE93619415 
DE93619416 
DE93619421 

DE93619423 
DE93619424 
DE93619426 
DE93619427 
DE93619428 
DE93619431 

DE9361 9432 
DE93619433 
DE93619434 
DE93619435 
DE93619436 
DE93619437 
DE93619438 
DE93619439 


Report No. 


LNCC-024/92 
LNCC-025/92 
CEA-N-2705 
CEA-N-2706 
INIS-mf-13463 
INIS-mf-13462 
CEA-DAPNIA-SPhN-92-06 
CTA-IEAV-RP-036/88 
ECN-RX-91-041 
ITP-91-40 
CTA-IEAV-RP-044/88 
KINR-91-38 
CEA-DAPNIA-SPP-92-06 
CEA-DAPNIA-SPP-92-01 
CEA-DAPNIA-SPP-92-15 
CEA-DAPNIA-SPhN-92-08 
CEA-CONF-11155 
CEA-N-2704 
INIS-mf-13455 
BARC—1992/P/001 
ECN-C-92-049 
INIS-mf-13457 
ECN-RX-91-038 
ECN-RX-91-039 
ECN-RX-92-015 
BARC—1992/P/003 
CEA-CONF-11189 
CEA-CONF-11187 
INIS-mf-13475 
INIS-mf-13490 
INIS-mf-13468 
INIS-mf-13471 
INIS-mf-13488 
INIS-mf-13472 
INIS-mf-13470 
IAEA-AL-069 
INIS-mf-13474 
INIS-mf-13493 
IC-92/419 
INIS-mf-13484 
IAEA-R-5467-F 
UNDRO-92/05 
NRCN(TN)-139 
IC-92/286 
INIS-mf-13476 
FRCEA-TH-375 
SCPRI-RM-10-1992 
NRCN(TN}-142 
INIS-mf-13489 
EDF-92-NV-00010 
INIS-mf-13495 
INIS-mf-13478 
IC-92/374 
IAEA-TECDOC-678 
IAEA-TECDOC-679 
ECN-RX-91-078 
INIS-mf-13469 
INIS-mf—-13464 
BARC—1992/E/012 
ECN-RX-91-089 
IAEA-TECDOC-681 
IAEA-TECDOC-684 
IAEA-TECDOC-685 
EDF-R-92-NB-0026 
EDF-R-92-NI-B-0020 
EDF-R-92-NI-B-0021 
EDF-R-92-NI-B-0024 
EDF-R-92-NI-B-0025 
EDF-92-NB-00028 
EDF-92-NB-00029 
EDF-92-NB-00030 
EDF-92-NB-00031 





DE93621318 


eee 


Report No. 


Order No. 


DE93619440 
DE93619448 
DE93619458 
DE93619459 
DE93619466 
DE93619479 
DE93619480 
DE93619481 
DE93619515 
DE93619562 
DE93619569 
DE93619570 
DE93619571 
DE93619573 
DE93619577 
DE93619579 
DE93619580 
DE93619581 
DE93619582 
DE93619589 
DE93619590 
DE93619591 
DE93619602 
DE93619607 
DE93619629 


DE93619633 
DE9361 9636 
DE9361 9637 
DE93619638 
DE93619641 

DE93619642 
DE93619643 
DE93619644 
DE9361 9656 
DE9361 9663 
DE9361 9664 
DE93619665 
DE9361 9666 
DE9361 9667 
DE93619668 
DE9361 9669 
DE93619670 
DE93619671 

DE93619672 
DE93619673 
DE93619674 
DE93619675 
DE93619676 
DE93619677 
DE93619678 
DE93619679 
DE93619680 
DE93619681 

DE93619682 
DE93619683 
DE93619684 
DE93619685 
DE9361 9686 
DE93619687 
DE93619688 
DE93619705 
DE93619706 
DE93619707 
DE93619708 
DE93619709 
DE93619711 
DE93619715 
DE93619716 
DE93619717 
DE93619718 
DE93619719 


Report No. 


INIS-mf-—13492 

IAEA-TECDOC-694 

EDF-R—92-NI-B-0018 

IAEA-TECDOC-687 

CEA-R-5603 

INIS-mf-13459 

INIS-mf-13460 

INIS-mf-13467 

CEA-DAPNIA-92-01 

CEA-R-5623 

IAEA-AL—060 

IAEA-WMRA-21 

DOE-HMIP-RR-92.053 

IAEA-TECDOC-683 

CEA-CONF—11205 

DOE-HMIP-RR-92.061 -(Pt.1) 

DOE-HMIP-RR-92/061 -(Pt.2) 

DOE-HMIP-RR-92/061 -(Pt.3) 

DOE-HMIP-RR-92/087 

Nirex—327 

NSS/R-227 

NSS/R-274 

INIS-XN—434 

INIS-mf-13473 

IAEA-INFCIRC— 
209(Rev.1/Mod.1/Add.1) 

INIS-XN—404 

IAEA-INFCIRC—293(Mod. 1) 

IAEA-INFCIRC—413 

IAEA-INFCIRC—415 

IAEA-NDS-0(rev.93/3) 

IAEA-NDS—0(suppl.rev.93/3) 

IAEA-NDS—7(rev.93/3) 

CEA-CONF—11004 

INIS-mf—13480 

iC—92/268 

IC—92/291 

IC—92/296 

IC—92/323 

IC—92/324 

iC—92/381 

IC—92/384 

IC—92/385 

IC—92/386 

IC—92/388 

IC—92/389 

IC—92/394 

IC—92/395 

IC—92/397 

IC—92/398 

IC—92/399 

IC—92/401 

IC—92/406 

IC—S2/407 

IC—92/410 

IC—92/415 

IC—92/417 

IC—92/418 

IC—92/425 

IC—92/430 

ITP-92-14 

IC—92/347 

IC—92/390 

IC—92/391 

IC—92/412 

VAEC-A-001 

FRCEA-TH-374 

FRCEA-TH-376 

IC—92/284 

IC—92/285 

IC—92/416 

IC—92/421 


Order No. 


DE93619720 
DE93619721 
DE93619722 
DE93619723 
DE93619724 
DE93619762 
DE93619763 
DE93619764 
DE93619769 
DE93619770 
DES93619780 
DE93619781 
DE93619786 
DE93619799 
DE93619800 
DE93619809 
DE93619811 
DE9361 9862 
DE93619880 
DE93619909 
DE93619910 
DE93619929 
DE93619948 
DE93619952 
DE93619953 
DE93619957 
DE93619958 
DE93619964 
DE93619965 
DE93619975 
DE93619986 
DE93619991 
DE93619993 
DE93619994 
DE93619999 
DE93620000 
DE93620166 
DE93620167 
DE93620169 
DE93620170 
DE93620171 
DE93620172 
DE93620173 
DE93620206 
DE93620279 
DE93620280 
DE93620281 
DE93620282 
DE93620443 
DE93620494 
DE93620495 
DE93620496 
DE93620499 
DE93620534 
DE93620535 
DE93620562 
DE93620563 
DE93620564 
DE93620574 
DE93620576 
DE93620577 
DE93620578 
DE93620579 
DE93620580 
DE93620636 
DE93620677 
DE93620715 
DE93620716 
DE93620717 
DE93620723 
DE93620727 
DE93620728 


IC—92/422 
IC—92/428 
IC—92/431 
WIS-PH-92-81 
WIS-PH-92-86 
IC—92/414 
IC—92/432 
LAL—92-64 
IC—91/253 
IC-92/387 
IC—92/405 
IC—92/353 
WIS-PH—-92-105 
IC—92/404 
IC—92/408 
IC—92/429 
ECN-RX-—92-022 
IC—92/427 
IAEA-NDS-111 
IAEA-NDS-139 
IAEA-NDS—140 
CEA-DAPNIA-SPhN-92-09 
KlYal—91 -20 
ECN-I-92-032 
CEA-N-2701 
LAMP-92/5 
VAEC-A-002 
LAMP-—92/6 
IC—92/364 
TRITA-ALF—-92-03 
IC—92/411 
IC—92/423 
IPPCZ-322 
IPPCZ-326 
INIS-mf—13477 
INIS-mf—13491 
IC—92/352 
IC—92/379 
INIS-mf—13482 
INIS-mf—13483 
INIS-mf—13485 
INIS-mf—-13486 
INIS-mf—13487 
INIS-mf-—13481 
INIS-BR-3113 
INIS-mf—13494 
VAEC-B-009 
YJT-—92-20 
VAEC-C—006 
IAEA-TECDOC—686 
KFTI-92-34 
KlYal—92-10 
KFTI-92-35 
KFTI-91-1 
SVF—436 
SKB-AR-FOU-92-43 
SKB-TR-92-26 
SVF—435 
INIS-mf-—13456 
KFTI-91-review 
KFTE91-19 
KFTI-91-3 
KFTI-92-14 
KFT/-92-44 
KFTE-91-17 
STRIPA-TR-92-28 
VTT-TIED—1394 
VTT-TIED—1399 
VTT-TIED—1404 
INIS-BR-3114 
SKB-TR-92-28 
SKI-TR-91-9 


Order No. 


DE93620738 
DE93620747 
DE93620782 
DE93620803 
DE93620805 
DE93620807 
DE93620811 
DE93620814 
DE93620828 
DE93620829 
DE93620840 
DE93620860 
DE93620912 
DE93620971 
DE93620976 
DE93620977 
DE93620978 
DE93620979 
DES3620980 
DE93620981 
DE93620982 
DE93620983 
DE93620984 
DES3620985 
DE93620986 
DES93620987 
DE93620991 
DE93620995 
DE93621000 
DE93621001 
DE93621006 
DE93621013 
DE93621014 
DE93621031 
DE93621032 
DE93621033 
DE93621049 
DE93621059 
DE93621060 
DE93621067 
DE93621068 
DE93621069 
DES3621070 
DE93621071 
DE93621123 
DE93621157 
DE93621158 
DE93621159 
DE93621160 
DE93621170 
DE93621171 
DE93621224 
DE93621246 
DE93621250 
DE93621256 
DE93621258 
DE93621262 
DE93621263 
DE93621264 
DE93621265 
DE93621266 
DES3621267 
DE93621268 
DES93621269 
DE93621284 
DE93621289 
DE93621290 
DE93621309 
DE93621315 
DE93621316 
DE93621317 
DE93621318 


Report No. 


GTK-YST-79 
TRITA-ALP-92-01 
STUK-A-106 
VAEC-C-008 
IAEA-TECDOC-688 
IAEA-TECDOC-€691 
INIS-GB-471 
INIS-mf-13497 
INIS-GB—469 
INIS-GB—470 
STUK-A-105 
LUMEDW-MEXL-1024-1992 
LUMEDW-MEFL-—1009 
SP-—92-30 
KFTI-91-30 
KFTI-91-33 
KFT/91-37 
KFTE-91-39 
KFT-91-49 
KFTI-91-52 
KFTI-91-7 
KFTI-92-31 
KFTI-92-32 
KFTI-92-33 
KFT/-92-45 
KFTI-92-5 
KFT-92-22 
KFTI-91-25 
DL/SCI/TM-89E 
KFTI-91-6 
KFT-91-40 
AEA-RS—1159 
VAEC-A-005 
FEI-2105 
NEI-SE—100 
VTT-TIED—1231 
LUTFD2-TFRT-—1040 
IAEA-TECDOC-677 
VTT-TIED—1400 
AEA-RS—2278 
AEA-RS—5196 
AEA-RS—5319 
AEA-RS—5321 
AEA-RS—5344 
FRCEA-TH-377 
KFT/-92-27 
VAEC-E-012 
KFTE-91-32 
KFT-91-8 
IFVE-ONF—-91-138 
KFTE92-38 
VAEC-E-011 
VAEC-E-010 
KFTE91-34 
KEMAKTA-AR-91-26 
SKB-TR-92-19 
AEA-D and R-237 
DOE-HMIP-RR-92/032 
DOE-HMIP-RR-92.101 
NEI-SE-—102 
NEI-SE-—103 
NEI-SE-104 
NEI-SE-105 
SKI-TR-92-21 
SKB-TR-92-24 
KFTI-92-15 
KFTE-92-16 
NEI-SE—106 
KFTI-92-39 
KlYal-92-9 
SKI-TR-91-13 
SKI-TR-91-15 
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DE93621319 


Order No. 


DE93621319 
DE93621320 
DE93621321 
DE93621326 
DE93621340 
DE93621341 
DE93621349 
DE93621350 
DE93621351 
DE93621352 
DE93621353 
DE93621354 
DE93621355 
DE93621356 
DE93621373 
DE93621374 
DE93621377 
DE93621378 
DE93621379 
DE93621380 
DE93621381 
DE93621382 
DE93621383 
DE93621384 
DE93621419 
DE93621420 
DES3621421 
DE93621422 
DE93621431 


DE93621432 
DE93621443 
DES3621449 
DE93621451 
DE93621452 
DE93621461 
DE93621462 
DE93621463 
DE93621469 
DE93621472 
DE93621473 
DE93621474 
DE93621479 
DE93621480 
DE93621481 
DE93621487 
DE93621498 
DE93621499 
DE93621502 
DE93621503 
DE93621504 
DE93621505 
DE93621527 
DE93621541 
DE93621599 
DE93621600 
DE93621601 
DE93621606 
DE93621607 
DE93621608 
DE93621609 
DE93621638 
DE93621639 
DE93621640 
DE93621641 
DE93621642 
DE93621643 
DE93621652 
DE93621653 
DE93621654 
DE93621655 
DE93621656 


1028 


Report No. 


SKI-TR-91-18 
SKI-TR-92-19 
VAEC-E-003 
NEI-SE-111 
JINR-E-5-91-533 
JINR-E-5-91 -534 
KFTE-91-10 
KFTI-91-14 
KFTI-91-18 
KFTI-91-27 
KFTI-91-29 
KFTI-91-42 
KFTI-91-51 
KFTI-92-4 
LYCEN-9201 
JINR-E-2-91-573 
IC—92/409 
IHEP-OTF-91-136 
JINR-R-2-91-473 
KFTE-91-12 
KFTI-92-6 
KFTI-92-7 
LIYaF—1695 
LIYaF—1696 
IFVE-OTF—90-172 
KFTI-91-20 
KFTE-91-21 
KFTI-91-46 
LUNFD6-TFME-—1024-1-6- 
1992 
VAEC-A-004 
IFVE-OEF-91-40 
LAL-92-74 
IHEP-OTF-91-137 
LIYaF—-1699 
AEA-RS-—5219 
AEA-RS—5262 
VAEC-A-013 
LUNFD6-NFFK-—1005 
KFTI-91-28 
KFTI-91-5 
KFTI-92-42 
KFTI-91-4 
KFTI-92-36 
INIS-mf—13498 
LUNFD6-NFFK-1004 
AEA-RS—1082 
FEI-2157 
CTH-RF—-92 
FEI-2164 
IFVE-ORI-91-118 
KFTI-91-2 
VAEC-A-007 
KFTI-91-13 
KFTIL-91-44 
TRITA-ALF—92-04 
TRITA-ALF—-92-06 
INIS-mf—13479 
JET-R-92-10 
KFTI-91-35 
KFTI-92-40 
JET-R-92-11 
KFTI-91-23 
KFTI-91-24 
KFTI-91-36 
KFTI-92-25 
KFTI-92-43 
CTH-IEFT-PP—1992-28 
KFTI-91-38 
KFTI-91-41 
KFTI-91-45 
KFTI-91-50 
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Order No. 


DE93621657 
DE93621658 
DE93621659 
DE93621665 
DE93621666 
DE93621674 
DE93621679 
DE93621681 

DE93621770 
DE93621785 
DE93701125 
DE93769941 

DE93771977 
DE93774300 
DE93774301 

DE93774303 
DE93774304 
DE93774305 
DE93774315 
DES93774316 
DE93774317 
DE93774319 
DE93774320 

DE93774502 
DE93774503 

DE93774533 

D=93774534 
DE93774539 
DE93774540 

DE93774579 
DE93774612 

DE93774637 

DE93774638 
DES93774650 
DE93774651 

DE93774652 
DE93774653 

DE93774655 
DE93774681 

DE93774682 
DE93774694 
DE93774695 
DE93774704 
DE93774708 
DE93774709 
DE93774714 
DE93774751 

DE93774810 
DE93774822 
DE93774824 
DE93774825 
DE93774826 
DE93774827 
DE93774828 
DE93774829 
DE93774882 
DE93774980 
DE93774981 

DE93774982 
DE93775927 
DE93775938 
DE93775950 
DE93776037 
DE93776132 
DE93776265 
DE93776266 
DE93776421 

DE93776427 
DE93778038 
DE93778042 
DE93778045 
DE93778054 


Report No. 


KFTI-91-9 
KFTI-92-41 
VTT-PUB—110 
KFT/-91-15 
KFTIE-91-26 
KFTI-92-20 
KFTI-92-21 
KFTI-91-47 
KFTE91-11 
KFTI-91-31 
LYCEN-T-91 15 
VTT-ETRR-15 
IPP-1/183 
ETDE-IT—92-74 
ETDE-IT-93-75 
ETDE-IT-93-77 
ETDE-IT-93-78 
ETDE-IT-93-79 
ETDE-IT—93-70 
ETDE-IiT—-93-71 
ETDE-IT-93-72 
ENEA-RT-NUCL-91-29 
ETDE-IT—93-80 
ETDE-mf-93774502 
GSF-24/91 
INIS-mf-14119 
INIS-mf-14118 
UBA-FB-89-085/1 
FAW-B-91018 
UBA-FB—91-149 
Juel+-2443 
ETDE-mf-93774637 
ETDE-mf-93774638 
GSI-92-74(prepr.) 
GS}-92-73(prepr.) 
GSI-92-75(prepr.) 
ETDE-mf-93774653 
KFK-5094 
BfS-ST-2/92 
INIS-mf-14130 
DESY-92-123A 
GKSS-—92/E/44 
ETDE-mf-93774704 
INIS-mf-14126 
INIS-mf-14127 
KFK-PEF—94 
SIEMENS-KWU-E-33/91/002 
INIS-mf-14131 
GSI-93-02(prepr.) 
GSI-92-78(prepr.) 
BONN-IR-92-46 
BONN-IR-92-52 
BONN-IR-92-40 
BONN-HE-92-38 
BONN-HE-92-35 
Juel-2637 
INIS-mf—14128 
DESY-92-123B 
KFK-5064 
ETDE/JP-mf-93775927 
ETDE/JP-mf-93775938 
CONF-9011320— 
CONF-9111294— 
CONF-9211213— 
CRIE-T-91044 
CRIE-T-91052 
ETDE/JP-mf-93776421 
NEDO-ITE-9108 
ETDE-IT—93-81 
ETDE-IT-93-82 
ETDE-IT—93-83 
ETDE-IT-93-88 


Order No. 


DE93778057 
DE93778060 
DE93778063 
DE93778065 
DE93778068 
DE93778071 

DE93778087 
DE93778090 
DE93778093 
DE93778110 
DE93778113 
DE93778115 
DE93778119 
DE93778122 
DE93778159 
DE93778167 
DE93778180 
DE93778182 
DE93778184 
DE93778186 
DE93778190 
DE93778192 
DE93778194 
DE93778198 
DES93778200 
DE93778203 
DE93778205 
DE93778211 

DE93778213 
DE93778215 
DE93778226 
DE93778228 
DE93778230 
DE93778231 

DE93778232 
DE93778233 
DE93778234 
DE93778235 
DE93778260 
DE93778261 

DE93778262 
DE93778263 
DE93778264 
DE93778265 
DE93778266 
DE93778267 
DE93778268 
DE93778269 
DE93778271 

DE93778272 
DE93778273 
DE93778278 
DE93778280 
DE93778281 

DE93778282 
DE93778283 
DE93778284 
DE93778285 
DE93778286 
DE93778287 
DE93778299 
DE93778302 
DE93778303 
DE93778304 
DE93778305 
DE93778306 
DE93778307 
DE93778308 
DE93778318 
DE93778330 
DE93778331 
DE93778332 


Report No. 


ETDE-IT—93-89 
ETDE-IT—93-90 
ETDE-IT-—93-91 
ETDE-IT-—93-92 
ETDE-IT—93-93 
ETDE-IT—93-94 
ETDE-IT-93-97 
ETDE-IT-93-98 
ETDE-IT-—93-99 
ETDE-IT—93-101 
ETDE-IT—93-102 
ETDE-IT—93-105 
ETDE-IT—93-106 
ETDE-IT—93-107 
ENEA-RT-STUDI-91-01 
ENEA-RT-INN—92-02 
ETDE-IT—93-84 
ENEA-RT-INN-91-55 
ETDE-IT—93-85 
ETDE-IT-93-86 
ETDE-IT—93-95 
ETDE-IT—93-96 
ENEA-RT-INN—92-21 
ETDE-IT—93-100 
ETDE-IT-—93-103 
ETDE-IT—93-104 
ETDE-IT—93-108 
ENEA-RT-INN—91-41 
ENEA-RT-NUCL-—92-20 
ENEA-RT-INN—91-58 
ETDE-IT—93-109 
ENEA-RT-NUCL—92-05 
ENEA-RT-NUCL-92-13 
ENEA-RT-NUCL-92-11 
ENEA-RT-INN-90-61 
ENEA-RT-DISP—91-03 
ETDE-IT—93-110 
ETDE-IT-—93-111 
DTH-LET-RE—92-3 
NEI-DK-1069 
NEI-DK-1070 
NEI-DK-1071 
NEI-DK-1072 
NEI-DK-1073 
NEI-DK-1074 
NEI-DK-1075 
EEV-—92-02 
VDL-R-105 
Riso-M—2289(EN) 
Riso-R-675(DA) 
Riso-R—653(EN) 
SJH66 

NEI-DK-1089 
NEI-DK-1090 
NEI-DK-1091 
NEI-DK-1084 
NEI-DK—1087 
NEI-DK-1085 
NEI-DK-—1086 
NEI-DK-1083 
NEI-DK-1095 
NEI-DK-1094 
NEI-DK-1101 
NEI-DK-—1096 
NEI-DK-1097 
NEI-DK-—1198 
NEI-DK-1099 
NEI-DK-1100 
VYH-ER-4 
VYH-PUB-7 
VYH-PUB-10 
VYH-PUB-11 





Order No. 


DE93778333 
DE93778334 
DE93778343 
DE93778344 
DE93778352 
DE93778353 
DE93778354 
DE93778358 
DE93778359 
DE93778360 
DE93778361 
DE93778362 
DE93778363 
DE93778364 
DE93778365 
DE93778366 
DE93778367 
DE93778370 
DE93778371 
DE93778372 
DE93778377 
DE93778387 
DE93778388 
DE93778389 
DE93778391 
DE93778392 
DE93778393 
DE93778394 
DE93778406 
DE93778407 
DE93778408 
DE93778409 
DE93778410 
DE93778411 
DE93778414 
DE93778415 
DE93778416 
DE93778441 
DE93778442 
DE93778443 
DE93778444 
DE93778445 
DE93778446 
DE93778447 
DE93778448 
DE93778449 
DE93778450 
DE93778451 
DE93778452 
DE93778453 
DE93778454 
DE93778455 
DE93778456 
DE93778457 
DE93778458 
DE93778459 
DE93778460 
DE93778461 
DE93778462 


Report No. 


OY/PSTL-TIED-82-Pt.1 
OY/PSTL-TIED-85 
AAA-KTF/IVT-91/13 
AAA-KTF/IVT-91/14 


NEI-FI-183 
NEI-Fl-184 
NEI-FIl-185 
NEI-FI-189 
NEI-FI-190 
NEI-Fil-191 
NEI-Fl-192 
NEI-FI-193 
NEI-Fl-194 
NEI-FI-195 
NEI-FI-196 
NEI-FI-197 
NEI-FIl-198 


AAA/IB-PUB-3 


NEI-Fl-200 
NEI-FI-199 
NEI-NO-316 
NEI-NO-317 


NISK-R-25/92 
NISK-R-21/92 
IFE/KR/E-93/001 


NEI-NO-318 
NEI-NO-319 
NEI-NO-320 
NBI-PR-—105 
NEI-NO-321 
NEI-NO-322 
NEI-NO-323 
NEI-NO-324 
NEI-NO-325 
NEI-NO-326 
NEI-NO-327 
NEI-NO-328 
VF-UB-92-5 
VF-UB—92-6 
VF-UB-92-7 
VF-UB—92-114 
VF-UB-92-12 
VF-UB—92-16 
VF-UB—92-17 
VF-UB-92-21 
VF-UB—92-22 
VF-UB—92-23 
VF-UB-92-26 
VF-UB—92-27 
VF-UB-—92-29 
VF-UB—92-32 
VF-UB-92-33 
VF-UB-92-34 
VF-UB—92-35 
VF-UB—92-44 
VF-UB-92-45 
VF-UB-—92-30 
VF-UV-—92-9 
VF-UM-92-4 


Order No. 


DE93778463 
DE93778464 
DE93778465 
DE93778466 
DE93778467 
DE93778468 
DE93778469 
DE93778470 
DE93778471 
DE93778472 
DE93778473 
DE93778474 
DE93778475 
DE93778476 
DE93778477 
DE93778478 
DE93778479 
DE93778480 
DE93778481 
DE93778482 
DE93778483 
DE93778484 
DE93778485 
DE93780238 
DE93780240 
DE93780241 
DE93780253 
DE93780254 
DE93780255 
DE93780257 
DE93780258 
DE93780260 
DE93780261 
DE93780364 
DE93780366 
DE93780368 
DE93780370 
DE93780371 
DE93780373 
DE937803739 
DE93780436 
DE93781115 
DE93781329 
DE93781330 
DE93781331 
DE93781332 
DE93781333 
DE93781334 
DE93781439 
DE93781440 
DE93781441 
DES93781442 
TI93003598 


TIS3003599 
TI93004614 


T1I93005398 
TI93005400 


Report No. 


VF-UM-92-13 
VF-UM-92-15 
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